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UWotuwwnwupp uyphpywd b Cwjwunwuh wupwwbnnyejut Stnwppniuhph dwpgh
Ubwuw [6h wywquwuhp GpYypwpwuwlwu Jwwuqubiph L npwug
thnfuluwwlygywdniypjwu nunduwuhpnyejwup:

dwdwuwwyhg dGennubph Yhpwndwt wpnyniupnd wfuwnwupnid pninpnyhu
unpngyp  ubpluwywgynid  Gu nwnwitwuppynn vwpwéph  ubjudwnblyunnuwlywu
wnwuduwhwwnynyeniuubipp b npwug thnfutbpgnpdnwip mwpwdph wy GpYpwpwtwywu
gnpdpupwgutiph  htwn'  wwind  gnuWwpwiht Juwugh  wwwlybp:  Ugluwwnwupnid
hwwywwbtu puunigjwu tu wnugnd wwpwodph wywnhy Gphunwuwpn fugwodpubipp,
npwbiu gbiph2funn ipypwpwuwlwu Ywnnygubip b npwbtiu Jrnwugwnwewgdwu gjfuwynp
Uwhuwwwjdwu:

Updunptind uwfunpnhy ppwlywuwgyws ghunwlwu  woluwwnmwupubpp, unp
nwnwlwuhpnyeynwitpp eny] G nwjhu  wnwowpyb; dwdwuwlywlyhg ghnwlwu
hwjtigwywpgbphtu hwdwwwwnwufuwunn dnnbubp:

Wu hwdwwnbpunnw  wofuwwnwuph opowuwlutipnid uwuwnwpybp £ Ulwuw |6
wwqwuh  Gpypwpwuwywt  hnjuwgnnn  Juwuqubiph  unwwhy L nhuwdhy
dnnbjwynpnuubp’ hwodp wnubing wbnwuph |Gnuwihu nbht$p, wnlw Gpphunwuwpn
wywhy, ubjudwséhtu dtd utipnidny fuqwédpubinp:

([tdwjh wpnhwlwunipyniup

GluGind Gpypwpwuwywu wwppbp Junwuqubiph huwpwynp qupgugnidubiphg,
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nwnwdph fuhin puwytgywéniejw, hwupwwbwnwywu Upwtwyniejwu
dwuwwwphubiph L Gplwpeqgdh wnlwnejwu wwpwqwind Ubwuw B wjwquunwd
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GpYypwpwuwlwu Jwwuqubiph L npwug thnfuywwwygywdnipjwu
nwnwlwuhpnyynutpt niubu wpnh bpwuwynieinu, nip wnw Gu UGS funniejwdp
wywhy Gpypwpwuwlwu Ywnnygubp:

Uyuhwywn E, np Bpypwpwtuwlwu Junwuqubpp Ywpnn Gu hwugbgub) Gpypnpnwiht
Juwuqubph Ywd Ywulwnwihu wqnbgnyeniuutiph, npnup Ywpnn Gu  hwuqgbgub
[pwgnighs Juwuubph: Ophtuwly' Gpypwowndbpp Ywpnn G wnwywgub] unnwupubp,
hnntph  ophlwgnid, [Gwjhu gniuwdh' wnwnbughw| wwwdwn nwnuwiny hbwnwagw
gnwwpwjhu uwutbiph:

Nwuwnh, Gpypwpwuwlwu Yunwuqubph thnfuwgnbigniejwu  G2gphin pdpnunwdp
yénnpny £ Juwugh wpryniuwytivn gquwhwwndwt, nhuytph junwdwpdwu b wnbwnubphu
wndwquwupbnt  nwqdwywpnigniuubph dowydwu  hwdwp:  NwnduwuhpGing wju
thnfuwgnbgnigniutibpp, Ywpnn Gu dowydly dhongubip' dbndbine Gpypwpwtwlwu
Juwuqubph wqgnbgnieniup, pwpbjuytiint puwywdwipbph b Gupwlwnnigywéputiph
wwuwynpnwu nt pwpdpwgubint hwdwjuph dyniuniejniup/nhdwlwyniuntyginiup udwu
hpwnwpanyeniututiph nbiwypnid:

Nuunudtwuppnipyniuubpph twywwnwyp b juunhpubpp

Upfuwwnwuph twywwnwyp Uhwtw h wjwqwup Gpypuwpwiwywu Junwugqubph L
npwug  thnfujuwwwlygwdnipjwu  nwnwWuwuphpnwdt nt gnwwpwiht - Juwugh
pwgwhwjwnnidu k:

Lodwd tywwmwyh hpwlywuwgdwu hwdwnp wnwownnyt Gu hbGwnlyw) fuunhpubpp.

1. Ubwuw [6h wjwqwuh hjnwhuwplbput hwndwsnd' ubjudwnbyunnuwlwu
wqgnbignipjwu wwpwgwnd, qunhpwih jwustiph Ywjnuntejwu quwhwwnnid,

2. Ubwuw [6p  hwpwwpbdumwtu  hwindwdnid Gpypwpwuwlwu  wnwppbip
ghpdpupwgutiph (ntYunnuplyw, hpwpluwwunieiniu, jwuowihu gnpdpupwgutin)
thnfuluwwygywdnypjwu pwgwhwjnntd,

3. Ulwuw Bh 9pwihu  wywqwund htwpwynp nhuwdhly wgnbignieginiuutiph
ugbuwpubipubph ytipindnieiniu/quwhwinnid:



1.

1.

Mwunwywuynn npnypubkpp

Ubwuw 6p wywqwup hpnwpuwpubpwt  hwndwénd - ubjudwnblunnuwlywu
wlwhynyeynitut niuh ubipnid’ hwpnigbine quinhpwith dwinwihu  quugqwdubph
wulwyniunteyntt b tnbnwownd:

Ulbwtw [6h wjwquund Gpwunu gjninh unnwupwjht dwpdhup Ypb| £ ubjudhy
wqnbtgnieiniu U niup dwnwuqwywu Yww hwpwyhg wynhy fugwdpubiph htiw:
Ulwuw Gh opwiht wjwqwund pwpdp dwquhwnninpwihu ubipndny dwybpbuwhu
fuwtunnuwip Ywpnn £ hwugbgub) [dwjhu gniuwdph:

U2luwwmwuph ghnwljwt tnpnypp

dwdwuwywyhg, dhowqgquiht punniujwd dnintignudutipn Ubwuw [6h wjwquup
hjnwphuwplbywu hwnwdnwd Yuwwpyb) £ jwuowihtu gnpdpupwgubiph utnwwnhy
W nhuwdhy dnnGjwynpnid: Npnadb; £ Uptigniune (Gnutiph hwpwywjht qunhpwih
jwush  Ywjniunygjwu  gnpdwyhgu ni dwnwiht  quugywséh  hwljwuwlwu
wmbnwownpdp,  Jwutwynpwuwbu, Mw 6.5 bGpypwowpdh  wgnbigniejwl
wwjdwuubipnid:

Pwgwhwjungt) £ Ubwuw [6h wjwqwup hwpwjwpldnjwu hwwndwsdh Gpwunu
qninp  unnwupwiht  wbnwdwup  dwgnuuwpwunyeniup' Yuwywsd  hwpwlyhg
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uinnponjw ubigdtiunubiph dwybipuniepwiht fuwfunnwiubph b npwug htinbwupny
hwpnigws [Gwiht gniuwdhubph dnnbwynpnd’ Ywuwdnp-Upwnwuhy ubgdbunp
hwpwdwjht - hwwndwsh L Auwgbn-funtwphwuwp  ubiqdbunph  hwdwp,
hwdwwwwnwufuwuwpwp, Mw 6.9 U Mw 7.5 hhwynpbwunhy ugbuwnpubph nbwpntd:



Nuunifuwuhpnipjuu dkpnnubpp

Gpypwpwiuwywu Yyunwuqubiph thnfuwgnbgnigjuwt nwunwitwuhpnyeinup ubipwnnid
E pwgdwdwutwghwnwlwu U hwdwwwpthwly dnwnbignd, npp unyu  woluwwmwupnd
hwdwwbnnud £ nwowwhu  nhunwpynwubpp, wndjuiubph hwjwpwgpndp L
dnnbjwynpdwu nbjuuhywu: Uwnnpl ubpluywgws Gu punhwunp dbpnnubp, npnup
ogwnwgagnnpddbiy  Gu  nwnuuwuppgnn  wwpwoéph  Gpypwpwtwlwu - Yunwugubiph
thnfuwgnbigniejwu nwnwitwuhpnyeyniuutiph hwdwn.

! nwownwiht hGunwgnuniejniuutbip, nph pupwgpntd Yhpwnyb| Gu
ubnunbywnnuwlwu, dnpbnuinblyunnuwlwt, dnpdndbunphwlwt, 2Gpunwgpuyw,
ww|bnubudwpwuwywu (fupwdninhttph U fupwdninwhnpbph  Yhpwndwdp)
dnunbignidubin,

1 hbnwquunwubp'  wwppbp  nSGhngegwu b Jwugnwph  npbgbpwlwu
[nLuwulwpubph, thnpp pwpdpnijuu npnuwiht hwunyputiph hhdwu Ypuw,

! |Jwpnpwwinp  wlwlhqubp, npnug  hwdwp  Jwwwpds Gu wwwpubpp
$hahywdbtuwuhulwl wwpwdbinpbph npnadwt dh 2wpp nwaunwihu (Yhpwnyb
E bwl TUhnwnp dnipd’ wwywpubph wnwédquwunyejwu Guninwpdh nidh npnadwu
hwdwp) W jwpnpwwnnp wfuwwmwupubip: Lwpnpwunnp wuwihqubpp Yuwwnwpydbg
Gu Chuubpuwh$dpywwn UMNC-h  Ynndhg' «FOCT 30629-2011» (nnw. TOCT-
[ocypapcTBeHHbIN 0bLiecoro3Hblid ctaHgapTt) Ywuntubph W Gpuwuh Mbunwlwu
Cwdwjuwpwuh (EMK) Gpypwpwunigjwu b woluwphwgpnygjuu  Swynyunbinp
hhnpnbpypwpwunyeyuu U Gwpunwpwghwnwlwu  Gpypwpwunyejuu  wdphnuh
wpnpwwnphwih Juphs <pwgw Swhuwqwpwuph Ynndhg' «FOCT 21153.2-75»
Ywunuubph hwdwdwju: Ywwnwpybp £ uwb tdnpwnwd wwwpubph 2(hdwihu
wuwlhq  <wjwuwnwuh  L<wupwwbnngejutu - Shunngegniuutph Ugquight
Uywnbdpwih Gpypwpwtwlwu Shunnyeyniuubiph huunhwnunh (< YUU 5Sh)
Lheninghwjh U ntighnuw| Gpypwpwunygjwl jwpnpwwnnphw)ntd:

! hwuwlwgpdwu OSL (Optically Stimulated Luminescence), C'* (Radiocarbon) L wy|
dbennubp,



1 pYwihtu dnntjwynpnid b uhdnywghw. hwodwupluiht dnnbijubpp Ywplnp gnpdhp
Gu pypwpwuwlwu Junwuqubph thnfuwgnbignigjwt nwuntduwuppniejwu hwdwn:
Wu dnnbGubpp bdwuwynd W JyGpwpunwnpnd G Juwuqubiph pupwgpu nu
Juppp' pny wwin hGunwgnunnnht nhwnwpytp  wwppbp ugbuwpubn,
Ywufuwwnbiub) nphwug wagnbigniyeintut nL nhuwdhywu:

Utp Ynndhg hpwlwiwgwséd nwonwihtu hbwnwgnunnieniuubph  pupwgpntd
thwuwnwgpywsd pwqdwyndwynubun ndjuiutph hhdwt Jpw Ywaqdyb) Gu wnwpwdph
uinwwnhy (qpwyghinwghnt) W nhuwdhy (ubudhly) dnnbutp: Lwuobph Yujniunyejwu
npn2dwt, Gpypwpwlwlwu Junwuqubph thnfuwgnbigniejwt pwgwhwjndwu b jwuowjhu
gnpépupwgutiph unwwhy L nhuwdhy dnnGwynpdwu hwdwp PLighwh Lhbdh
hwdwpuwpwund'  «Epwudnw+» — Gpyynnd  hnfjuhwdwagnpdwygnyejwt  dpwgph
opowuwynid, Yphpwndb) £ dwdwuwlwyhg UDEC 6 (The Universal Distinct Element
Code 2019) pwjhu dnnbjwynpdwu Spwaghpp: PUURU-h  pwpép  dwqUhwnniwihu
utipnidny unnponjw  ubqutiunubph wywnpynypywu W, hGwnbwpwp, [Bwhtu gniuwdhh
dnnbjwynpdwtu  hwdwp  Spwuuhwih  Lhggw-Undhw  Uuwnhwnihu  hwdwjuwpwuh
«Ytnwanip»  Jwpnpwnnphwynud - yppwndp £ COMCOT  (Cornell  Multi-grid
Coupled Tsunami Model) gniuwdhp dnnbjwynpdwt thwpbipp:

T wjjwubph dbpnwneniu b hunbigpnd.  wvwppbp  wnpjnipubiphg nyjwubpp
hwdwfudpnwip U npwug hwdwwwpthwy  Jbpnwdnyeniup  Yeuuwlwu
Upwuwyniejntt nwuph:  Upfuwphwuwnwpwdwlwu  dbpndnygjuu  wnbfuuhlw,
wyjwiubph  puwmbgpdwtu  gnpdpupwgubpp oqunud  GU  pwgwhwynb
ophuwswihnipniuubipp, hwpwpbpwygnyejniuubpu ne Jhinwdubpp' bwwuwnbing
Junwugh wprynibwybinn guwhwwndwuu ni nhuybph Yuwnwydwpdwup:

UWoluwwnwuph gnpéuwlu tywuwlnipyniup b Yhpwnnipeyniup

Unyu wpluwwnwuph wpryniupubipp Yupbih £ ogunwgnpdt)
1. K Gpypwpwuwywu Jwwuqubiph pwuwywlywu L npwlwywu
quwhwwnwywuubpnd,



2. wnbwubph npuyp UJwgbgdwu puwquywnnd’ dhndws wnbwnubph  nhuyph
Ywnwywnpdwup, tjwgbgdwut nt uufuwpgbjdwup,

3. LL wnbiwmubph pwpwtqutph Yugddwu fuwd pupdwgdwt w2fuwnwuplbpnid,

4. wnbwubpph  Jbpwpbpw;  hwupwpht ppwgbywodnigywu  dwwpnwyh
puwp&pwgdwut ninnywé woluwwmwupubpnud,

5. gnunphwynpdwu Ywunuwywngbph, 2htwpwpwlwu unpdbGph b qupgwgdwu
uwhdwuwthwynidubph npnpndutipnid,

6. Gupwywnngwdputph  pwpbjwdwtu UL wpunwlwpg  hpwdhbwlubph
wndwaqwupdwu nwqdwywpnypiniuttph dowldwt wofuwwnwupubipnid:

Spwunwpwlyjwsd w2luwwnwupubpp L w2fuwwmwuph
thnpdwpuunipejniup

Uptuwwnwupnd ubipwnywd nwnwtwuppnieiniuubph wprynwipubipp qbynigyb) tu
2019p. ubwwbdptph 10-13-p burwphwh <nnd  punwpnd  Yuwjwugwsd  «34-pn
Uhowqgwjht bunjwdpwpwuwlwu ghinwdnnny»-nwd, 2022p.-h hnihuh 1-2-p Gplwunwd
Ywjwgwsé «Ulwuw [Gh Eynhwdwlwpgh 2powlw dhowdwiph wwhwwunyejuut ni
Yuwyniu qupgugdwuu ninnywéd owupbtiph dhwynpnud» dhowqquiht woluwwnwdnnnynud,
2022p. unjtdptiph 30-hg ntywbtdptiph 1-p << FUU-NW Yuwjwgwd «GpYypwpwunte)niup
qupqugnn  wotuwphn.  <wjwuwnwuph  GpypwpwunyEjwt  wugjup, ubplwu L
wwwaqwu» nbnuiwu  ghunwwpwynmhy  wouwnwdnnnynud, 2023p.-hu hnwhwh
d|nptiughw pwnwpnid uwjwgwsd «6-pn <wdwotuwphwiht unnupwihtu $npnid»-nd:

Uwnbuwlununigjwu opowuwyubpnd hpwwnwpwydb) £ hpug ghunwywu hnndwd'
"Geological Quarterly", "Geoheritage® W "Scientific Reports" dhowqqujht ghwwlwu
wduwagpbipnud, << SUU «Shunniegyniuutip Gpyph dwuhtu» nbnwuagpnud, «lwjwunmwuh
Lwupwwbinniejwu Gpypwpwuwlywu wwuqubph Sbnwwpyh uinbtinddwu
Uwfuwnpwiutipp» gppnud, «kpGpniih»  ywwndwhuwghnwlwt  wpgbing-pwugqupwuh
«onwjhtu Cwjwuwnwt  Minniph-Ephnitth - Gpyph  htwghunwlwu  dwnwugnieinup»
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hnnwdubiph dnnnwéninwd: UtY dhowqgqwiht hnnjwd nbinlu wnwwgpdwu pupwgph

dti9 k Journal of Asian Earth Sciences wduwgpnid:

U2uwwmwuph junnigwépp b Swywip

UWoluwwnwupp Yuqiwsd L uwfuwpwuhg, 4 qnifuubphg L Ggpwlwgnieiniupg:
owyw|p Ywqdnd £ 168 k9, wyn pyntd’ 142 wunwu gpwywuntgjwu gwuy, 52 uwp b 5
hwybwd:

Cunphwlwnipntt

<bnhuwlu pp funppt Gpwjunnwghwnyenit £ hwjnund unyt wnGuwfununiyepjuu
ghunwywu nGlwdwp, Gpypwpwuwlwu ghwnnenuutph nnyunnp Upw Udwaqjuupu,
w2fuwwnwuph wdpnn9 pupwgpn gnigwpbpwé hulwjwlwu wowlgnipjwl, donwlwu
ninnnpndwu, wpdtipwynp funphnipnubiph, dwupwdwut puuwpynwdubiph, wnbnhu  nt
uwywuwnwlwihu nhunnnnieniuttph U, dwutwynpwwbu, dhowgquwiht hwpprwyubipnud
wuhpwdtionn  hwdwgnpdwygniypjwt npnunwdubiph b dhowqggquiht  unwunwpwnubphu
hwldwwwwwufjuwt wluwwmwupubiph hpwwuwgdwu hwpgnd d6d ubpnpdwu hwdwp:

funphu gunphwywiniejnit Phighwih Lhtdh hwdwpuwpwuh «3Gnnhuy W Spowlw
dhowdwyp» qwpnpwwnnphwih  nEYwdwp  <wuu-Pwinbp  <wydtuppht’ Ubwuw 6
wywqwuh  [wuowiht  gnpdpupwgutph  pPYwihtu  dnnbGwynpdwt  Spwagpwihu
wwwhnydwu hwpgnud wowlygnipntu gnigwpbiptiing, funphnipnutiph W ptuwpynwdutipp
hwdwp, dpwuuhwih  Lhggw-Undpw  Uuwnhwnihu  hwdwjuwpwuh  «SGnwgnip»
jwpnpwwnnphwih wuoptu nnuinp Uwpy Unuunupt' Ubwtw [6h wjwquunwd Gwjhu
gntuwdhh dnnbGjwynpdwu hwpgnw gnigupbpwd huwjwlywu odwunwynyejwu hwdwp:

Unwuduwhwwnty ounphwwinigniu «SGnwgnip»  jwpnpwinnphwih  nnlunnp
Uwuunyp  bnnuwqwituhu b Uppbp YUnpnupt' Swhu gniwwwdhh  dnnbjudnpdwu
w2fuwwnwupubiph juqdwybpwydwu b phpwlwuwgdwu gnpdnd gnigwpbpwd owuptiph,
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wowygnypjwl, wdbuopjw dwupwdwul putwpynudubiph, wuquwhwwnbih nwwubh
thnpdh, ghwnbhputiph thnfuwugdwu b hngqwwnwp Yybpwpbpdniuph hwdwn:

Cwunnty sunphwwinientt Spwuuhwh Unuwbit 2 hwdwuwpwuh wpndbunp
dwu-dpwuuniw Nhght' dwutwghunwlwu  wpdbpwynp  funphnipnubph, nwownwhu
hwpnwuwn thnpdh hwnnpndwt, hwuwwgpnwdubph hwdwn:

funphtu 2unphwywiniegniu <& AUU 5Yh-h wtopbu tu. Ubijhpubpjwuht' unyu
wo2luwwmwuph  hpwlwlwgdwut ninnywd  pninp - futunpwup-nhdnwubpht wpwag  nt
opjtYyuwnhy wpdwaquupbint b wpdtpwynp funphnipnutiph hwdwn:

Cunphwlwinigyniu M. ppwyjwupt, M. Ubpnuwupu, <. Cwhhujwuhu, L.
UwhwYywupu, % Unwpbjwuhu, 1. SQwnwupu, <. Ubpp-Unwdjwupt, U
Unwpbywupu, UW. <ndhwuthujwupu, L. Uwpgquuwupu, E.  Uwhwlywuptu, d.
Untthwujwupu, <. Uwpquyuupu, Mt Gwgnujwupt, L.  UJwubundwipu, U
Qwquwpjwupu, U. Yphgnpuuhu, S. Sphgnpjuupu, U. Uypngwupu, L. Mnnnujwuht’
oqubint wwunpwunwlwdnigjwu b Ywplnp funphnipnubiph hwdwp:

cunphwuwinigynit <& UU 5%h, PLighwh Lhtdh hwdwpuwpwuh, ULhggw-
Undhw Uunhwnihu hwdwpuwpwuh wju wofuwnwyhgubphu, nyptip uwwuwnbightt ingjuy
w2fuwwnwuph hpwlwtwgdwup, Jwutwynpwwbu dSwphwn <wyhdngdht b Uuu-Undh
Upbjtupt'  jwugwihtu  gnpdpupwgubph  Jdnnbwynpdwu  gnpénwd  gnigwpbpwd  Jbg
wowlygnipjwt, wpryntuwybtinn nt unnignnuywu puuwnpynwdutiph hwdwn:

Nwnwitwuhpnigyniuubpt hpwywuwgyt] Gu 2020p. L 2022p.-h  «Epwqgudntu+»
Cwjwunwu-REighw Gpyynnd dpwagpp, <wjwunmwuh <wupwwbnnyejuu Yppnyjw,
Shunigjwu, Uswynyeh W Uwynpunp Lwjuwpwpneiuu (<< YFUUL) Pwpdpwgnyu
Yppenipjwt L ghwnyejuu Yndhnbh 2021p.-h 21T-1E145 wywjdwuwgpwihtu (pGdwunnhl)
opwaph, dpwuupwih  Lhggw-Undhw Uuwnhwnihu  hwdwjuwpwuh  «SGnwgnip»
(wpnpwunnphwih, husytiu twb << YUU 5GP pwquiht $huwtuwynpdwdp:
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ALNkku 1. SULUDUSrRULP GRUMULAULULUL
nkunruULUWUPMARG3NRLLENP BY SELUSNLULUL RUMGUSU UL
Cuvunns uuiuury

1.1. CLunhwunip wmbknkYnipyniuubp

<< nwpwédpp gunuynwd £ Uw-<pdwjwjwt nuwgpwywu onpwih hwnjwdnwd
|lEnuwgpwlwu wnnwing wju hwdpulyunw £ Pnpp YUndlywup hbn' uqdbing <wjulwt
(tnuwyfuwphh  hjnwhu-hjnupuwpubgwt  dwup:  Mubbwiny  hwdGdwwmwpwp  thnpp
wmwpwoép, wju wsph £ puyund Gpypwpwiwywu b, dJwutwynpwwbiu, nblyunnuwlywu
Ywnnygubph  pwqlwquuniejuwdp'  wwpdwuwnpdws  nblunuwlywt  uwibph
dnquihywynud niubigwd hp wmbnunhppny (uy. 1) (Ujwagyuu, 2019):

Swpwdwopowuh nbyunnuwlywu qupqugdwtu wwundnyenut nwnwuwuppdb)
pwqlwpehy htnhuwyubph Ynndhg (Famxkpennpse, 1949, 1977; abpuenan, 1950, 1970;
MwunaHosckuit, 1952, 1968; AcnaHaH, 1958, 1981; MunaHoBckuii n XaitH, 1963; XaiH v gp.,
1973; Tabpuenan n gp., 1981; Acnanan u pgp., 1982): Uju wytuwwmwupubpp hhdp tu
hwunhuwgt] dwdwuwywyhg' uwitph wbyunupywh ypw hpdudwd dnuinbignuwdubiph
hwdwp (Bapganetan, 1979; Adamia et al., 1981; Hasapetan, 1984; Zonenshain and Le
Pichon, 1986; Philip et al., 1989, 2001; Bassoullet J-P. et al., 1993; Ricou, 1994; Trifonov
et al., 1994; Karakhanian et al., 1996, 2004, 2016; Dorbath and Cisternas, 1997;
Robertson et al., 2002; Unwdwywu, 2004; Avagyan et al., 2005, 2010, 2018; AramanaH u
ap., 2012 b wyu):

Lhnwquind  wpnttu  htwnbyunuwywu  dbpwywugdwt,  Junnigywdpwihu
Gpypwpwuwlwu b wywnhy nbYnnuhywiht ybpwpbpnn woluwwmwupubp uwmwpyb) Gu
UJwagjwuh, Swinjwuh b nip.-h Ynndhg (Avagyan et al., 2005, 2010, 2012; Galoyan et al.,
2008): Wu nwnwitwuhpnieyniuutipu Gu hwunhuwgtb] wju hwppwyp, npph hhdwtu Jpw
hpwlwuwgyb| £ wnblunnuwobpunwgpwywt dhwynpubiph wnwuduwgnid, husp Yuplnp
hwulwuwnt hwdwp tnwpwoph inbywnnuwlwu qungwgdwl
wnwuduwhwwnynieiniuubipp:
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Ljwp 1. Upwpwlwt vwih hynwhuwht hwingjwsh wlnpy wnblunnuhlwt (puin Philip et al., 1989;
Avagyan et al., 2005; Ujwqjut, 2019): 1. hhpduwywtu Ynnwowpdbp, 2. hpduwlw Jpwwpdbp, 3.
Gypwupwih hwibdww ppplubph hwpwpbpwywu wpdndubp, 4. Mw>4.8 Gpypwowpdbph $nljuy
dbjuwuphqiubp (CMT Harvard), 5. qnpéhpwjht ubjudhynipynit 3<Mw<4.9 (USGSNEIC): Ar.

Cwjwuwnwl, D. twqbunwu, T. (Fwihy, EAF. UpubGw-Utwnnwlywu fuqjusép, N.AF. {niuhu-
Utwwnjwlywu fjuquép, P.S.S.F. Pwipwly-Ukwu-Untuhp fuquép, Z.F. Quqgpnuh fuquép, N.T.F.
{ynwhu-fFwyphqh juquép, G.S.F.dbjmwpbsjw-Uwphnudhh luqjuép

Upryntupnud wnwuduwgyby tu bGpbp hhduwywu dhwynpubp’ <wpwy-<wjyulwu
Uhypndwypgwdwp, Gypwupwywu bgp b Ophnhpwihtu gnwnp (uy. 2) (Sosson et al.,
2010):

1.2. Swpwdwpowuh nhuwdhYy hpwnpnipniup

Snipwih  dwdwuwlwopowuhg uluwéd  Yndywujwtu |Gnubipph, puswybu  uwl
Cwjywywu Gnuwotuwphh wnbyunuwywu Ujuwu EYnynighwt yuwyws £ Lbinpbinhu
oyhwunuh unipnniyghwih, wjunthnl' opnniyghwih W Ynythghwih htun (Dercourt et al.,
1986; Nikishin et al., 1998; Robertson, 2002; Golonka, 2004): Ojhgngbuhg uluwd'
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Upwpwlwtu b GYypwuhwlywu uwitph pwiudwdp hwpnigwd ubinddwu nidbipt wqnb) Gu
punwpdwy gnund’ ufuwd Mbpp-Upwpwlwu Swlhwwnwihtu Jpwowpdhg, dhusu Utk
UnJywuh hjnwhuwht uwhdwubpp (Sengor & Yilmaz, 1981; Adamia et al., 1981,
Dercourt et al., 1986; Ricou, 1994; Yilmaz et al., 2000; Robertson, 2002; Golonka, 2004;

Faccenna et al., 2006):

) '
i /\,/ YEREVAN a\¥

N 40°

I
Sevan-Akera Suture Zone —— -—5 Km E47°

[FE] re s Gpper Grstacanin potagic sarin” %%} @ Blusschist Uit of Stepanavan (3490 Ma)

South Armenian Block Eurasian Margin : Somkheto-Karabagh Island Arc
and Greater Caucasus

I ct2ceovs and Cenozoi ntrusions Albisn & Mosorlehion: .
[ cenomanian to Msestrichtian seciments | [l over Jursssic: Lower Crotocoous intrusions
[ et i S

(sediments and alkaline volcanites) Jurassic sediments.
[T Devonian 1o Permian pistetorm tormatans (Somkheto-Karabakh Istand Arc) of Greater Caucasus
(B Proterosoic motamorphic basement Hercynian basement

SW ) Sevan Lake ~ LesserCaucasus Kura basin =
Araks basin

Vedi Ophiolites Gegam volcanic

m complex Sevan-Akera Ophiolites

Palaeocene- . o . .
Quaternary formations South Armenian block Ophiolites Eurasian Margin
[ JPlio-Quatemary sedimentary rocks [~ ] Coniacian-Santonian Melange == Campanian-Maastrichtian Limestones 5558 Campanian-Maastrichtian Limestones
[IIPiio-Quatemary lavas and volcanoes [TJ]C Turonian reef [#%43] Coniacian-Sant series [$899]C -Santonian formations
[__]Oligo-Miocene volcanociastics series [T Triassic formations -’gsg:glgfm toLower Cretaceous [\ jo0er Jurassic-Lower Cretaceous intrusions
o] E i :Uwer Devozl::e(; :‘e‘rmian formations [ Middle-Upper Jurassic volcanogenic

'series, magmatic arc
[ Variscan basement and its Palaeozoic cover

\\\ Active and \upp«m:d\ Normal faults \ Reverse faults e\o Strike-slp fauhs \ Inactive faults
active faults \

Ljwp 2. Pnpp Undlywuh Yunniguépwjhtt pwpinkiq (Avagyan et al., 2010; Sosson et al., 2010):
Ywpdhp qgény nmwpjws £ Yupwhu gninpt, -li-nd ywnybpws £ juyuwluwt Yunpjwuépp

UYywnhy fugwédputiph funnyeyniup (uy. 1 W 3) (Jackson & McKenzie, 1984; Rebai et
al., 1993; Philip et al., 2001; Trifonov et al., 2002; Karakhanyan et al., 2004; Avagyan et
al., 2010, 2018) Yuwyws £ N-S b NNE-SSW wnwugputipny Upwpwlwu U 5ypwupwljut
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uwlph hwunhywlwsé (gniqwdbinn/convergance) swpddwu U npw YGunmpnuwlywu
hwwnyjwénid inbnunpywéniypjuu htuin (McKenzie, 1972; Sengor & Kidd, 1979; Jackson &
McKenzie, 1984; Dewey et al., 1986; Taymaz et al., 1991; Philip et al., 2001; Karakhanian et
al., 2004):

dbipoht 100 Ma  (Jju vwph) dwdwuwwhwwnygwédnd tnwpwdwopowup Gupwpyyt
E Jdh owpp wblyunuwlywu gnpdpupwgubph wqgnbgniejwu, npnup nbdnpdwgpb) L
duwynpt] Gu  dwdwuwlwyhg Ywnnigwdpwihtu  wwuwnlbipp: Unweohup wuwitingbiu-
unnpht  Engbt  dwdwuwlwopowund  gnunyuujwu  dwgdwu  Swyphn-Utwunnihn-
Cwpwy Cwyjwywu Pinyh (SULLR) Ynghghwt £ (Knipper & Kain, 1980; Sosson et al.,
2010) ypwuhwlywu tgph htiwn, husp hwugbigpti E hgnp ytpubinpubiph wywnhjwgdwup
W wwpwdph Gpypwybinh dwipwynpdwup (Avagyan et al., 2005, 2010; Sosson et al.,
2010): Wunthtinle dbphu Engbiu-unnphtu ojhgngbund Upwpwywu b GYpwuphwlwu
(SULLR-U  hwpwynd) uwtph Ynghghwt E, npp tubpluwjwgwsd £ hwdwunwpwd
hpwpfuwjhtu gnpdniubnyeywdp, huy Ybphu dhngbu-snppnpnujut dwdwuwlwopowuntd
wnbnh £ niubgh| nmwpwdwopowuwihu hhduwlwu fuquoépubph duwynpndp b wlnhy
Ynghghnu hpwpfuwwunyeiniup (Avagyan et al., 2005, 2010; Sosson et al., 2010):

Gpynt pwfunwiutiph qupguwgndp hwugbgnpt) £ twl gwdwpwihtu untpnniyghwih
npubnpnudubiph (Sosson et al., 2010; Ujwaywu, 2019): Ujn dwdwuwy, pun Ujwaguup
(UJwagywu, 2019), ®npp YUndyuund' Udwuhw-Ulwu-<wgwph  Yupwihu  gnunud,
duwynpybp Gu  pE  nbwlywhdwghnu fungnp  Jbpubwpubp, W eE  Ypwowndtn,
hGunwaquwnud  bwl. Ynnwowpdtip (Avagyan et al.,, 2005; Ujwaquwu, 2019): <wpwy
Cwjjwywu Pnyph (KLP/SAB-South Armenian Block) hjniupuwjhtu wwitnwwuhy Ggqph
wpubtinmpubipp nbwlywunhywgt| Gu npwbu Ybpubiupubp W Ynnwowpdtip (LY. 2) (Sosson et
al., 2010; Avagyan et al., 2010):

dwldwuwywyhg Upwpw-Gypwupwlywu Ynudbpgbiun swpddwtu  wpwgniejniup
quwhwwnynu £ 20-30dd/in’ pun b ULsh U wyng (DeMets et al., 1990): GPS wJjwjutipp
<L nwpwoph hwdwp GYypwuhwih tjunmdwdp gnyg Gu twhu dnn 10dd/nn pwpddwt
wpwgntejniuubip (Reilinger et al., 2006), huy Upwpwlwu uwih nbiwh hjntuhu gwpdnwip
GYpwupwih hwdbdwwn Ywqdnw £ dnwn 17 dd/in (Karakhanyan et al., 2013): Swdwpwjhu
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Ynghghwjhtu gniqwhtin intinh £ niubund Swyphn-Utwwnnuywu W hpwuwlwu pinyubpp
wmbywnnuwlwu nnipu dnnud (tectonic escape): Upwpwlwu uwijh dwlhwwnd Ynhghwih
yGuwmpnuwlwu wnwpwépp Gupwpydnud £ hunbuupy Ypbwundwu (McKenzie, 1972;
Sengor & Kidd, 1979; Jackson & McKenzie, 1984; Dewey et al., 1986; Philip et al., 2001):

1.21. Uywmhy wblwnuhluwjh wnwiuduwhwwnlynipjniuutpu nt
Epypuwnhuwdhly nwawnh ophuwswihnipyniuubpp

Utd YUndywup U <wjjwlwt |Gnuwotuwphp quugbin gwdwpwihtu  pwudwu
(Ynythghwyh) YGuwmpnuwywu hwndwsénd, wnwuduwund U wynhy fuqudpubph
funnijudp (LY. 3) (Acnanax, 1957, 1981; labpuenan n gp., 1981; Philip et al., 1989, 2001,
KapaxaHaH, BanacaHaH, 1992; Karakhanian et al., 2004, 2016; Oranecan u gp., 2005,
2008; Avagyan et al., 2005, 2010): huqwdpwjhtu wnblunnuplwt wnwuduwund L
Ypubdwwnpy pwgdwquunygyudp' (uy. 3) ubnddw (op.' Uwhwwlh 1988p. tplypwowndh
fuqwédpp), punwpdwydwu (op." Fwjwnwagbunh fugywsdpp) b Ynnwownpdwhu (op." PUU
fugwdpp): << wnwpwdpnud  (wpdwodwiht  ntidhdp  hhduwlwunw  Ynnwowpdwjhu
(transtensional), wpwuuwpbtiupy (transpressional) L yLpubupwihu £, hp Yuwnnygubiph
dhwdwdwuwlyw wnywjniejwdp (Philip et al., 1989; KapaxaHnaH, Bbanacanan, 1992;
Karakhanian et al., 2004; Avagyan et al., 2005, 2010; Ritz et al., 2016; Ujwaqjuu, 2019):

1.3. Muwnuitwuppynn wwpwéph punhwunyp  Yunnigwépwjhu
wwwnlbpp

Swpwdwyopowuntd, punhwunyp wndwdp, pwqdwpehy wywnhy Ynnwownpdbpu ni
ytipubiwnpubpp Ywgdnd Gu punwpdwy Yunnigwdpwihu wnbinubp, npnug ququeubpu
ninnywd Gu nbiwyh hjnwhu W hjnwupu-wpubp (N, NE): Untnubpp wplbpnwd Yugqdwsd Gu
wowynndjwu, huly wpldnunpnd' dwiuwynndjwu Ynnwownpdtiphg (uy. 3) (Philip et al.,
2001; Karakhanyan et al., 2002, 2004):
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{nwhu-hwjjulywu  Ywnnigwdpwiht  wnbnh  wdbuhg funonp  Ywnnygp
dnunwynpwutiu 490yd Gpywpnyeyjudp PUUNL-U L (UGpwnw| Shpwpwnh ubqutuwp),
npu k| pp htpphtu nwunwiuwuppynn nmwpwdph wnwugpwihtu Yuwnnigwdpwjhtu dhwynnu
E:

Yerevan \\°

\ \ I’(’,]\ I‘

\\&\ S

Liwp 3. <KL hwpwhhg wmwpwépubkph wthl[ [uql[wéphhph pwpmbqu (lhmhn[ut[lué puwn Philip et
al., 2001; Karakhanian et al., 2003, 2004; Avagyan et al., 2010, 2018; Ujwqjwi, 2019): 1. Ynnuowdbtp,
2. yGpubwpubp, ypwowpdbp, 3. upubwnpubp: AF. Ujunipjut fuquép, GSF. Henuwqbtn-Uwphnwdhy
luqwép, GNTF. Gujjuwni-$ynwuhu (Fwyphq fjuquép, JF. Qujwiuph juquép, Gv.F. GFuwyjwnwgbunp
luqwép, Nor.K.F. Lnpwwnniu-Lwuwgbnh juquép

Nwniuwuppynn viwpwépp' Ubwuw  h wjwqwup, Jepwhuyynd £ PUU L
Unpwwnnw-Lwuwagbn (LL) wywnphy fuquoépubph ubgdtuwnubpny, pun npnwd npwup ny
dhwju gninlinpnud Gu hép hjnwhuwplbiphg W hwpwydwpldnwnphg, wyle Yunpnwd Gu |6p
yaunpnuwlywu hwndwdp (UJwgjwt, 2019):

Jdbpnhpgjw  fuqwoépubph  wywpynieniut wwwgnigywd £ pwqdwphy
dhowqquwihtu thnpdwplunypintt wugwsd hpwwnwpwynwutpny, hwdwdwju npnug PUU
fuqwépu niuh Mw>>7.0 ubjudhy ubpnud (Philip et al., 2001; Karakhanyan et al., 2004,
2016; Avagyan et al., 2010, 2018, 2020):
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Npwbiu wowynndjwu Ynnwownd, E-W punwpdwldwdp PUU fugwdpp dwnwugybi
E funonp pwowpdhg, npp nb$npdwgnty £ |Gnuwonpwu <<P-h W BYypwupwlywt uwp’
wuwitingtiu-wn Engbuh gwdwpwjht pwjunwihg uyuwd (Avagyan et al., 2010; Sosson et al.
2010; Ujwqjwu, 2019):

Jdbpnhhgjw) wujwudwdp, fugwdpp npwbiu wdpnnowlwu Ywnnyg wnwoht
wuqwd hhowwwyyb] £ Ujwaquwup (Avagyan, 2001) Ynndhg, npp guuynwd £ Pnpp
Undywujwu |Gnubpnd b Yuqddwd L hhug fungnp ubigdbuwnubiphg, jnippupwusgnipp
uwhdwuwthwyyws Ybpwnpdwu gnuwubpny (overstep zones) (Avagyan, 2001; Philip et
al., 2001):

fugywoph hjnuhuwhu utiqdbunutipp woluwphwagpnpbu hwdpulyunw G UWdwuphw-
Ulwu-<wqwph Yupwihu gnunniu: <wpwywiht ubgdbunubpp hjnwupund Yupnud Gu
Ulwuw Bh hwwnwyp b punwpdwy snppnpnwywu hpwpfuwht wwywpubpny dwélyywd
wmwpwopubipp, npnup, pun Yuhwwtiph, dwoélynw Gu Ywpwihu gnunint hwpwywjht Gninp
(Knipper et al., 1997):

Ubwuw [6p hodwdpnud PUU fuqwdpp pwdwuynd E Gninbtpph' Jbpwhulybing
Ulwuw Bh towdl wdwqwup U pungpybind Bpyne  unnpopjw  ubgudbunubpp’
ypubunpwiht pwnunphsny  dwtwdnp-Upwnnwuhsh  ubiqdbunt nt Ayuwgbin-
fFunuwphwuwph Ynnwowpdp (Jwupwdwut' wybh nwy):

®npp YUndywuh Ynnwowndtipu, punhwupwwbtu, gnigwpbpnw Gu thnihnfuwlwu
ninnwahg pwnwnphs ns dhwju wnbnwihu, wy twb wyth thnpp dwupnwpnd (Sosson et
al., 2010; Ujwgqjwu, 2019): “Hpw Jwn ophuwyp ytGpnugu; PUU fuqwopu Lk, nph
hwpwywjhu ubgdbuwnmubphu punhwunip wndwdp punpng | php wnbnwownpdp' (oblique
slip) Jwpubwpwjhu  pwnwnphsny, bpptdt'  Jupubwph  gbpwyondwdp,  Jdhusnbn
hjnwwhuwjhuubppht - wybh 2w punpny £ Jbpubivpwiht pwnwnphsp,  Gppbdu
Jopubwpwihuph  gbpwyondwdp, huswbu ophtuwly Ywuwdnp-Upwnwuhy  ubgqdbuwnp
hwwndwénud (Ujwayuu, 2019; Ujwayuu, 2023; Avagyan A. et al., in print; Avagyan et al.,
2024): Uw pwgwwpynd t fugqwdph Ynndunpnodwtu wunmpdwuwlwu dginthnfunigjudp’
N 105°-hg (hjnwpund) dhus N 155°  (hwpwynud)  wpdwdnipjwu  nuwownh  hbwn
hwpwpbpwygniejwdp:
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Wu hwdwuwnbipuinnd dnppninghwywt wnwuduwhwwyniginiuttipp, huswyhuphp Gu
ubinddwtu Ywuwwpubpp (pressure ridges), stinjwé W wnbnwownpddwd opwihtu hnupbipp
(deflected derange, offset streams), Gnwuynwuwdl dwubiinbpp (triangular facets) L
fuqwoph gnund Gplwpwagqywsé nbwpbuhwubpp (sag pond), unyuwbu Yywynwd Gu
ytipoht inGyunnuwywu wyunhyniejwt dwuht (Avagyan et al., 2010; Sosson et al., 2010):

Cun Ywpwjuwujwtu b nip.-h  (Karakhanyan et al., 2016), Ubwtw [6h wwqwuntd
ytipohu ubjudhy wyunpyniginiup ubpyuwywgywsé £ dh pwuph Gpypwownpdtipny, npnup
wnbnh Gu nwubgby 1933, 1936, 1945, 1947, 1992, 1993 L 1996 pYwlwuubphu' 4.3-hg
dhusle 5 dwgquhwnnnny:

busp  YGpwpbpnd £ Ulwuw 6h hwpwjwplduvwt  hwndwsdht, www  wju
Ggbpynw £ Gwdwnh wnbywnuwlywu hnpunnd b wju pungpynn Swjwnwqgbinmh L
Unpwwnnw-Lwuwagbnh ubippinywjhtu wywnhy fugwédputipny (uy. 3) (Avagyan et al., 2010;
2020): Unpwuwnw-Lwuwgtinh wnbnudwunid nhnwpyyws hjnwhu-hwpwy wnwpwéddwu
fugwdph hwppenigyniuubpu wuynd Gu 82° W: <hhduwywt fuqudpt niuh unpdwg
ypubdwwphyw L punhwuny wulydwu wulynip nbwyh wplbbpe £ Y. 3) (dwupwdwuy’
wybih nw):

Qwywn pwnwphu dnwn, nbwh hjnwphu, Swjwnwgbinp fugwsdpp Yupniy thnfunid k
hp N 110° ninnnyeyniup b Yhubdwnplwt nwnund £ hhduwlwund  wowynndjuu
Ynnwownd (Avagyan, 2001; Ujwgjwt U nip., 2017; Avagyan et al., 2020):

1.4.  bpypworwpdtph wYWwundwlhwit b  vwhwywndwlwo
dwiwtwljwpowt

Mwwudwlwu dwdwuwlwopowund wnbinh niubgwd Gpypwowpdtph  nyjwubph
huwpwynpphiu wdpnnowlwu hwyjwpwgpnuip ubjudhy nhuyp quwhwwndwu nnpund
ntnlu wdbupwpn fuunhpubphg dGlyu £ Mwwndwywu Gpypwowpdtph nwunwWuwuhpdwu
dtpnnubinhg Gu wppubinuyudwpwbnygnitt - nt wuwbnubyudwpwbnygynitip:
Uppubnubyudwpwbinyeywé nuniduwuphpdwt opjyunp wwwndwdywyniypwihu Ywnnygubpu
tu, dwutwdnpwwbu' GYybntghubpp, npnup hpbug dby wwpniuwynd Gu  Jbpohu
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hwqwpwdjwyubph pupwgpnd wbtnh nwbgwd puwlwu wnbwnubph YGpwpbpjw
pwuwlwlwu nyjwubp:

U.p.w. 5-pn hwqupwdjwuyhg dhusk 18-pn nwnpu puywd dwdwuwlywhwnygwdéntd
tnwé wwwdwlywu hnpwpdwuubpp, Jd.p.w. 6-pn  hwqwpwdjwyhg dhusl  3-pn
hwqwpwdjwyu  Gnwd Jwjnwwwwybpubpp, d.e.w. 19-6-pn nn.  ubwwghp
wnpdwuwagnnrejniuubipp, 2-18-pn nn- wlwnhy nt dhoUwnwpjwu
dwdwuwlwgpnigyniuubpp  puwlwu  Junwuqubph W npwug  wqgnbgnienituubiph
Ybpwpbpjw] wwpniuwynd Gu ddwpwuwy wnydjwiutip (UYpwngwu, 2014):

-/ '
“® 2 \
PONA .

Ljwp 4. £ b hwpwlhg wwpwépubph ywundwlwyu b twhwwywndwlwu Gpypwwpdbpp, npnug
dwquhwninp dGé E 5-hg (NorAtom, 2011)

Swpwdwopowund ywwndwywu Mw>6.5 tipypwowndtpp wuhwyjwuwpwswih Gu
pwofuwsd: buswbu oppuwl' hwdbdwwnwpwp phs Gpypwowpdbp Bu wnyw UL
Unyywunud, dhusnbin Upwpw-6dpwuphwlwu Ynhghnu gnunnt nbdnpdwghwubph J6o
dwup Ynwnwyynwd £ <wjjuwlwu Gnuwgfuwphh nmwpwépnd (ninnwdéhg 2wpdnidubipu
wugunw U 12dd/n wpwgnieyniuubpp (Jlunnenbepr n gp., 1969, 1970)):

Mwwundwlwu tpypwowndtph Yuwwingu pungpynd £ wybtih pwu 2000 wnwph
dwdwuwlwhwwnywsd: Wn opowund <K wnwpwopnd inbinh Gu nwubigh] pwgqdwehy
wybphs Gpypwowndtp (uy. 4): Uphwyu hhuwynipg dwjpwpwnwputp “thup W Uuhu dp
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pwuh wuqwd uwuyb] b wybpyb) Gu Gpypwowpdtiphg (UWJwaqyuu, 2013; UYypuingw,
2014; Karakhanyan et al., 2016; <wpnyeniujwu, 2021): “Hhup Ybipouwlhwuwwbiu
nwnwnbg funanp Yauwnpnu |hub 893p. wytinhs Gpypwowndhg htunn:

Lhunwd U nbwpbip, Gpp wbnh nwbgwd nidtin Gpypwowndp hhownwlyywsd sh
(hund ny Jh  wwwdwlwu wnpnipnud: Uwyuwiu ndbin - Gpypwowpdtipp  (Mw>6)
hhduwywunwd tpypp dwybpbupht wnwowgunwd Gu fuqwoépubp (uy. 5a, b), npnup
dwdwuwyh pupwgpnud hnnduwhwpynd Gu, uwluwju fuqdwtu hGunpp dunwd £ Gpyph
dwlybpbupt’ ufwpwh wbupny (uy. 5c, d), husu k| hupuphtu huwpwynp £ nwpsund
Gpypwownpdtiph  wwpwdbunpbph npnondp: Un ghunwlwu  ninneynitup Ynsynd |
wuwibnugudwpwbnyenit - (McCalpin - and  Nelson, 1996): Muwtinubjudwpwuwywu
nwnwbwuhpnyjwu hhduwlwu dbpnnp fupwdninhubiph dGpnnu t: “fpwup dwppynid Gu
L  Jdwupwdwul thwunwgpynd:  buly  hGwnwgw  pulwpynudubph wprynupnud
wnwlduwgynud  Gu  Uwhiwubudhy, ubudhy W hGunubudhly  dnpdninghwywu
dhwynpubip, npnup GUpwpyynwd G pdwgpdwu:  Mwnidbwuhpdnn  Gpypwowndh
nwphpp Ywpbh £ unwuw) 3 Gnuwuwyny (McCalpin, 2009)'

1. pwgpbtiny wudhowwbu btpypwrwndhg wnwowgwd wnblyunnuwlwu Jdhwynpp
Ywd uunywodpubipp, npnup dnwn Yhubu Gpypwowndh tnwnhphu,

2. pYwagpbin wju wnwewgnwdutipp, npnup dwdlyyt| Gu Gpypwowndhg wnwowgwsd
Uunywopubipny, husp Yhwdwwwunmwufuwuh Gpypwowndh twfuwnwnphphu,

3. pwagptiny bGpypwowpdhg wnwowgwsd wmbyunnuwywu Jdhwynpubpp  Yud
Uungwépubipp  dwodlynn  wnwowgndubipp, hul uwnwgwd wpryntupubipp
Yhwdwwwuwnwufuwubu tpypwowndh htimunwphphu:

Undnpwpwp 2-pn b 3-pn dbGpnnubpp Yphpwnynd 6Gu wj dwdwlwy, bGpp
huwpwdnp sE Yhpwnb| 1-hu dGpnnp: Cwwn hwéwhu 2-pn W 3-pn dGpnnutipp Yhpwnynid
Gu dJhwdwdwuwl, nph wpryntupnwd uinwgynid £ npnawyh dwdwuwlwhwwndwsd, npu hp
dto Ubpwnnud £ nwunwduwuhpynn ubjudhy hpwnwpaniejwu hwuwyp (McCalpin, 2009):

Muwtnubjudwpwuwywu nwnwibwuhpnyeyniuutipp dhwuywuwy sGu
uwhdwuwthwyynud dhwyu fupwdninhubiph nunwuwuphpdwdp:
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Ljwp 5. Uqupwh nbigpunwghwih hhduwlwu thnybpp (Philip et Karakhanian, 1999)

Lwjunptu hwadh Gu wnuynid twl nbhEdh wnwuduwhwwunynyeniuttipp, huswbu
ophuwy' dnp$ninghwlwu b dnpbnunblyunnuwlwu dhwynpubpp, npnug wnwuduwgnidp
L GpYypwswihwlywu wwpwdbwmpbph 62gphin npnondp 2w Ywplnp £ ubjudhly
wwpwdbwpbph nnipu pbpdwtu hwdwp  (dnpdpnppblygpntwlwt dnipbigned):  Ophuwly’
Funtwphwuwp hpwpnijup PUU luqwéph funuwphwuwph utiqdbunh gnpdnwubinyejuu
wpryntupnid pwdwuybi| £ 2 dwup b nbinwownpdyt| dnin 750504 (Avagyan, 2001; Philip
et al., 2001; Davtyan, 2007): Mubuwny hpwpfuh wnwowgdwu wwphpp, npnayb) &
fuqwoéph wyn ubgdbunph Gpywpwdwdybn nbnwowpddwu wpwgnieinup: Wuunbin
wnbnhu £ ugk), np gwuwgwsd ubjudhy wwpwdbwph nnipupbpnudp Yuiudws £ ybpohuhu
wqnbtgnieniup  Ypwsd  dnpbninghwlwu  dhwynpubiph  62gphwin - wnwuduwgnuwihg L
swithwagpnuwihg (Ujwayuu, 2013):

Wuwhuny, ywitnubjudwpwlwlwu nwnwtwuhpnyeiniuutipp dbg pnyp Gu wwihu
nnipu pbipb| wugjuind nbinh nwbgwd W hus-hus ywwnbwnubipny shhpwwnwyywd nidtin
Gpypwownpdtiph wwphpp, wbnwnhppp, nidqunientut nL Yhubdwnplwu, huswbu twl
wjn tpypwowndtphg pfunn utjudhy nhuyh hwdwp Yuplnpwgnytu wywpwdtwnptpp (Aki,
1966; Tingbaijam et. al., 2017):

Mwwudwlwu  Gpypwowpdbph  pttwnwwnwlwu  JYbpndnygjwt wpryntupnid
Goqpnynd Gu Gpypwowpdbph fwhybunpnuubph wbnunhppbpp, ndqunyeyntup (op.'
ownywanph 1827p.-h Mw 6.5 Gpypwowpdh twyhytuwnpnup, (Haroutiunian, 2023)), huly
Gpptdu  dundnud £ Ynuypbn  wwundwlwu - Bpypwowndh  gnpnggniup - (op.”
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SGuwywnuwgbinh fuqwoéph tpywjupny 1226p.-h Mw 6.2 tipypwowndp, (Ujweuwu U nip,
2022)):

1.5. 6pYypwrwpdbph gnpdhpwjht dwdwuwlwopow

L wmwpwoéph hwdwp gnpdhpwiht dwdwuwywopowup uyhgp £ wnund 1931
pYwlwuhg, Gpp Gpuwunw wbnwnpybtg wnwohu ubjudhy Ywjwup: Gpypwowpdtipp
Ywwwingp wwpniwwynwd £ Gpypwowpdtiph dwuhtu ndyuijubp Gpbp dwdwulwopowuh
hwdwp. dhusgnpdhpwht' wnwoht nbntyniejniutubipnhg dhusl 1931p., Jwn gnpdhpwht’
1932-1961pp. U Jwdwuwlwlyhg gnpdhpwipt' 1962 pJwlwuphg hbwnn, bpp
ybpouwywunptt  duwynpytig  Lwjwunnwup  nmwpwdwopowtwiht b nlu
htnwswihwlwu ubjudhy Yuwjwuubph gwugp (“tnipqupjut, 2006; Seismic Hazard
Assessment, 2011):

Lwjbind Gpypwownpdtiph b fugwédpubiph pwpwbight (uy. 3, 6) wluhwyn k
nwnunud wju, np nidtin Gpypwowndtpp Ywwywsd Gu wywnmhy fuqudpubiph htwn, npnup
niubt pwjwlwu J6d ubpnud:

Cunn  LnpUunnd  GpYypwowpdtiph  Yuwwwingh  dwquhunninwhwwuwywuwihu
pwotudwt  Ynph L funpneyniutph ngjwiubiph (NorAtom, 2011), <<-nwd 6.0
dwquphwninhg wybh Gpypwowpdtph phdp Yupny uwanid k, husp hwdpunhwunip
ophuwswihnyeynwu £ 7.0 dwquhwnninhg wyb| Gpypwowndbpp hwqunby Gu, huy
Gpypwownpdtiph ugnn dGdwdwulnyeuu funpnieynuttpp s6u gbpwquugnd 10yd-p:
dbpohuu hwdpuyund £ Pwjwuwljwu W niphoutiph (Balassanian et al., 1993) wju
Ywpdhphu, np wwpwodwopowund Gpypwytnuh ubjudwdshu dhowlwpnd  wdbkuhg
hwéwfu hwunhwnn hhwnytuwnpnuubpp quuynud Gu 10-154d funpniejniuutipnd: Uybphs
ubjudhy wywnpyniejwu dwdwuwlwyhg hpwnwpdnyeiniuubpp' 1976p. Awinpwuh (Mw
7.1), 1983p. Unpdwuh (Mw 6.8), 1988p. Uwhwnwyh (Mw 6.9), 1990p. (nnpwp-
Uwughih (Mw 7.3), 1991e. Nwswih (Mw 7.0) U 2011e. Ywuh (Mw 7.2), Jywynd tu << L
hwpwyhg nmwpwdputiph pwpép ubjudhy Yyunwugh b nhuybiph dwuhtu (UYypingwu, 2014;
Karakhanyan et al., 2016):
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Ljwp 6. 2012-2021pp. dwiwtwwhwwnyjwsh Gpypwawpdtph Lwyhybunpnuubpp << b hwpwyhg
wnwpwépubpnud (4K FUU 659h, Gknwplubininghwjh b gindnuhenphugh jwpnpwwnphw, 2021)

1.6. Nwnwduwuhpynn mwpwéph Gpypwpwitwuw Yunnigywsdpu ni
2Epunwqpnip)niup

Ulwuw [Gh wjwquuh Gpypwpwuwlywu Yunnigwdpp ubpyuwyjugwsd t gtphu
jntpwih, Ywydédh, wwitngtuh, ubingbuph W snppnpnulwt  hwuwyh  vundwsdpwihu,
hpwpfuwdhu, hunpnighy, hpwpfuwiht wnwewgnwdutipny (uy. 7): Unyu otipunnugpuywu
untyuyp (uy. 8) Ywqidws £ <M. Gnyndgjwup Ynndhg' 4.M. Nbuqupunbup, Y. L.
Muwddtuhnigh, U.U. Swpphbywup, W.S. Uuvwljwup, U.S. Qwqupuuh, U.P.
Upnyjwup, L.U. UGhpgwtuh, ¢.U. Uwpguwuh, 4.h. Ywpwwbunjwuh, U.U. Uwpjuuh,
U.U. Pwwugjuuh b wyng wnyjwiutph hhdwu Ypw (Kannanan v gp., 1997): Ubwuw [Gh
wywquuh  2Gpnwgpulwt Yupdwsdpp  ubuynd £ dGpht nipw-depht - Yuythg'
ubpyuywgywsd  hpwpluwsdhu-tundwdpwiht hwundwdpny' dnn 1000d  wnbuwubih
hanpnipguwdp W Yuqdywd  nhwpwqubiphg,  pwquiwnubphg,  wunbghwnwihl
wnnpdhpubiphg, wuhlhwnutinhg, wnipliphg, wnnpwlnugndtipwinutiphg,
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wnnipwppbiyshwubiphg,  Ynwunwpblynp wjwqupwpwiptt  hwuwhuwiptt - wwwnutiphg,
wiupn{hinubphg, dwpdwpwgywsd Ypwpwpbphg' hhduwywund Uppniup gjninnid:

45700 4550
B —J
kY GEOLOGICAL MAP
430 Pg,, g‘*x OF LAKE SEVAN BASIN
Chambarak ) (ARMENIA)
N - - SCALE  1:500 000

P S

I
silistones (sandstones, andesitic lava flows,
|I Upper Pleistocena-Holocena: J | amygdaloidal basalts, basaltic andesites,
Q

basaltic andesites, andasitas dacites, rhyalites)
lacustrine sediments covared - M':fjlﬁt‘]urass'c'l‘owcr Crelaceous
by deluvial and proluvial deposits ephialite complex
N . ) - Middle Jurassic ulirabasites, periodofites,
5 -0 basaltic andesites, andesiles dunites, pyroxenites, lherzolites, sarpentinites
N trachybasaltic andesites, trachybasalis - limeslones, sandstones
and their pyroclastic materials
Quaternary
- volcanogenic breccias ¥ volcanic cantres
Lowar and Middle Eacane volcanogenicAerrigenous g faulls
Fg sandy nummulitic imestonas intercalated
bz | ; t . .
with basallic and dacitic andesites = = Supposed faulls

K " Campanian-Maastrichtian limestones,
maris, volcanosedimentary formation

Ljwp 7. Ubwbiw |6h wjwquih Gpypuwpwiwlw pwpnbq (hnthnfudws’ vwpwqyui, 2005-hg)

Unnpht ubuntyjwt  wnbpphqbu-wppnuwwmwiht hwunywdph  punhwunip
hgnpniejniup  dnin 1100d E: YwpJwdph unnppht dwunwd wyu ubpluwjwgywsé k
Ypwpwntipny  (Ynwl-uwuwnt' Jbphtu  dwund  wugubind  wbpphgbu - $wghwip’
Ynugndbpwwn, - dbpgt),  wdwquipt - Ypwpwp,  wibipnpen, - Ypwpwpwlwidpunwihl
ptippwpwntn): Hpwup Lwpwdjwsd Gu nne hjnwuhuwpubiywu winy:
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Ljwp 8. Ulwtw (j6p wlwquih GpYpwpwiwlywu
wnwowgnuwiubph Gpunwgpuiwi uymuyuy (Yuqdws' pun
Kannausw w pap., 1997): 1. Jbphu jnipw-ybphu  Yuwyhb.
Ynugndbpwunwyht, wnnihwjhtu L wywqupwpuwjht
Gupwzbtpunny wunkghnwh wnpdhphnubph hpwpluwshi-
tunjwsépwihtt hwunydwép (unnpht hwndwép), nhwpwqubp,
pwqupnubp, wnpdphphnubp, rhduwyht Ypwpwpbp (Yeppu
hwwnjwép), 2. Jbtpphu Ywyhs, Yntywly. wunbqhwntubp,
pwquinwjht wunbkqhwnubp, nhwpwqubp, wnndbip,
wnnithwppblshwubp, wmbpphqbu L YJuwppnuwwmwhu
uunjwépubip (YnugndGpwwnubp, Jwppnuwunwyh
wwwpubph,  nhdwhpt  Ypwpwpbpp,  wyjwqupupbph,
wibpnihnubph, nwnhnpuppwnutph b hwuwhuh nuwywyukp),
3. uwmnphu ubunu. Ynugndbpwwnubp, dbpgbGlubp, wwppbp
wyjuwqupwpwiht b phnqbt Ypwpwpbp, wyuqupwptbp,
wilpnhnubp, Ypwpwpwluwyépwpwih phppwpwbp
(nbpphqbu-Yuwppnuwnmwiht - hwunjwdsp), 4.  hhduwht,
nyunpwhhduwiht Yuqdh hunpnighy wywpubp, 5. judyw.
wbhunndnpd, dbpgbpwht Ypwpwpbp, wnnibwqbu
wyjwqupwpbp, pwqujnwjht Ynugndbpwwntubp
(Yuppnuwwwiht hwunywép), 6. dwwuwmphjuwm. opquungbtu
b Ywywyht Ypwpwpbp (Yuppnuwwmwhta hwundwsp), 7.
unnphtu kngbu. wmbpphqbu Yuwybp (Lntuwinpyniph
2bpnwfunudp), 8. dhoht Ekngku. Ypwpwpbp (Ukwuhp
2tpwnwfunudp), 9. dhohti Engbu. nkpphqbu b fuppnuwwnwhu
wwwpubpp  tunwé  Gu Ubwup  Gpunwfudpph  4pw
(hpwpluwshu-pEYnpwyht hwunyjwép), ytppu dwup
nnbwqbut  $h2 £ (wjwqupwpbp, YnugndGpwwnubp,
wnnipwwibpnihwnubp), 10. Jbkphu  Engbu. wunbqhwnubp,
pwqupuuwjht  wuntqhwnubp, pwqupnubkp, wnNdwqbu
Ynugndbpwwnubp (hpwpliwédhut b hpwppuwshu-ptYnpwyhu
hwunjwép), 11. ojhgngbku. nhnhnubp, nhnhnwyhu
nwghwubtp, hhdbwuwund wnnpwqbu  Ynugndpwnubp
(“thihowtup  Gpwwfunudp), 12, uwnnphu-dhohtt  whngbu.
wywqupwpbp b Ywjwht wywpubp’ wnh Gupwybpnbpng U qhwup puplubpny (wnwpbp-
qhwuwpbp Gupwytpwn), 13. unnphu-dhght whngbu. Ypwpwpbp, Ywyjwsht wwywpubp (Upsdwpwph
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