AR ke cpgmw g Conmnt 0 5lould ok 098 o b Lo il ybloko oo
WAA/ Y callio cdly o g,
WAA/ Y/ alio ol 6,555 g )b
WA AIYD allio by e )b
WY - A :olmino

Ol G0 @9 (bR LT JolSS 0 S gl i

"o by s "5t g0 ol (e ¢ puio (S avgn ' iy Lo Plus

oS

S ol oLiiisT WS oS LT sume callsb 5 286 @lbs oo 4 wilgi oo b LikisT oaiis J S Jolge aslliae
9 oo Slasgerme ) ol gloyl8 dwgy 315 41 plos cwgilidl azmiuo (fily9,8 1y o5 Conl ol Gy g ) (555 lsS (LinisT
Slaciol b 4 ol 51588 35 y0 i (511 LiiisT o3l ol 03,5 S9is awli 5 cocagndl 5 crwgil (sl sioeld Jolis 03 y95 JousF
yols oLl HLaALST JolSS Wigyyo (Seigif w1y G (et jpbiiody ilaxd )5 )15 wur & S 5l @b gl
ol wgy g (o020 saailes wgy (Il dilds (il (B3 59,8 Awaid o Sinsll LIS (2Lad Camdg wiibe L5l
30 Oy Ope — @ Jloud Sl b (Sl S S owipsylis b yLsle ol 5 osel Cawsdy ledbl . )5 1,8 asdlln 350
SleMb! Lol cawl ool G - illad Cqe j0 owdS dllie S ool dgzg 4 Ekl a5 cewl GlididT acgeze
Slazol yd 1y gladibuo b )Lid Cupr ol aid )5 51,8 T (595 p LikidT a5 glacgomo yo g Lislw polic g LA 5l ool cawda
Wilgi o0 L LiRLST a5 aad g0 (LiS (gilin (ol 9 (52525 (3lw e gl Lu JIlT sids o0 (LS 58 wgir — b Jlod
ol 5 Slean (3T 50 45 Joo < LMD (ol 2 . oSy SIS (w4 annly oy LS (S giST (gl lanra 50
3 ali S Joo ol 50 s &yl Wil g0 ol (215200 A LS 4y (LARLST 315 50 Eehaws &1 oty 31 2y (aSlo yranno (3l g dr)
oo 41 (Jlo i puansilSo 9 0l s by 150 a5 LE 9 iy LaAST (Goley St 41 ((995R0 puunilSio 9 o5 o b Lo oS (1
oud (wl i Gl JunS Wljlgeds 9 AL dluel 10 § pb Cgiar— o Hled (LS allliin Sy (67 JSb Sl g WS (o0 S5 > YL
b3 oo Slpguion sled Jlxd wilas B b g Conad 5 1y LiiisT goms ol ysd Jovo o2l s &1, cene!

s (1o o woSae (sla S« o)l SeignSS yLikisT s guudS 551y

Partabian_reza@science.usb.acir  (J s sty ) Oliear g 5 Ol o213 cp ke adSCiil5 ¢ ol pn 05,8 (SG 555 sl !

m.fatahi7118@yahoo.com Ol gl 5 Ot o815 o sk 0S8l ¢ ol a3, ¢SG3 5ST ek ol )87 st 5T il ="
aamoridi@yahoo.com Ol gl 5 O o815 o she 0S8l ¢ ol n 05,8 (ST 55T )l slenl =7

h.biabangard@science.usb.ac.ir Ot gy 5 Ol o315 oo 0dSCails ¢ pulid 1m0 0 8 (55 5 Lokl



Y44 Hlg oYY e)wcr@ 09> A@rla‘b:w@\jbbuabu V¥

doddo

ol yiwgid 1o LSl glbul> 5 S5 55 slaanlp wm bLsl sl ails SeigSs  cwlul Bl 5 (S5
5 b S 5l lasiis 6,5 IS el S 5> (Petford et al., 20Q0Hutton, 1988; Vigneresse, 1909
ey a5l Slaassl slge olhgd Caledys 5 0SS (abmlr Gl G Olyiear &5 3550 gla S
2O ywgnd i Caxdg oplply (Clemens and Mawer, 1992; Petford et al., 2000;, HBI7TD s o
wil sleassT She 5 oSl atws dapgol olas laml caus S Wlp o oSl anld ol
Nakamura, 1977; Nakamura et al., 1978; Delanel;,€1286; Hutton, 1988; Takada, 1994; Glazngret
Jud s 23,8 L 0 e o Slaaas] slacKin Lide colis cys 485 & )90 Slillhs el (@l., 1999
5 e o bl Loakal) o 58 goaste Slalllas (956 Jy il LeSle glmlr 0 (S50
salalaal (L) s Stromboli e jebay) oaiS SogSs slalase ;o bapleassT o 5 JSs o slailaie
ol 5o el a8 Falosl (L) s MEENa Jle jsbay) o5,Led sladass (oukd jo Pinatubgllee oboay)
S S| (prizmon 5 (S5sl50y5e oailas ilr sla B, 5,8 Sl wile Slaass] sla sl 5l Sl
Tibaldi et) ceul sabaizlo o) diws ;0 LSl 3585 g ()],98 ylo) ;0 35250 (Gl S (posl Sz (§5909,%0
LSle oS > 5 3985 gz aslue bl flgeay oiiS SoeSS slalase solain slaans ol .@l., 2017
Anderson, 1951; Cas and Wright, 1987; Watanabe. et fie jsbay) o oo 43,5 a5 0 YU Coans
b (SSESS lam, o5 Sl (pl smasplis 028 Gladse 5 (2le Slalllas oyl (Js (1999
Saint Blanquat et al., 199805 | 318 jhwsid 10 LSl o5 1o Cyz sl pundlSa lgieds aiilys oo
.(Galland et al., 2003; Galland et al., 2007; Tiha®fi05; Tibaldi, 2008;Gonzalez et al., 2009
Otk 095" oy (Slaaisl (oS 5l (cond 5 Slal 355 o 53 653518 Jlb pleaas] Sy ol oleass]
sl sl plaassl ol (Gansser, 1971ail o Y SKJg)lkgd al> 0 G jo ol b jo a5 il oo
sloailes 5 8,515 ol G55, allas (By0 Jlad (g mskeS YO 359> 55 o] ol (sl o5 sl (o0
Biabangard and Moradiam,,ls slazal (39,6l alas U (B ,d wgo - 0,6 Jlad) slaial s 0 gogas
Gabds degeze S0 5l Cel Gyle 00,5 dga5 ol jo ol laassT a5 slacgeme .(2008; Gansser, 1971
So b 35T b plojes 455 el Sligus, Jult 45 anl S B gl oo b (03,95 oS 5 (2) 03550
JS8) 99 o0 0als (Lt 5500505 (95 Ol St 059 50l &5 (GaANSSET, 19915 o003 slacdgdl 5l 5o
@ Wlgoe o] slaailes Wy, 5 pleassl oS S Julse asdllas il o ol colls Jlisl 4 axg L)
sl il 5 s Al ol 51 Bl S S i 4 (oxebs oy ol S 5 s il
5903 )i (SHess by ol Glaass] Sl e (SESs glagis )’L“ ELCSLE
ol oan] Il g8 oo slgiiny g (bt

1- Fumarolic



Vo Ol G oo ki DLaatsT el s oS5 S 2

292000 298000 304000 310000 316000 322000 328000
. 1 g S W TN

3186000

3180000

3174000

3168000
3168000

3162000
3162000

@ Spring

@ Creater Point DEM (m) s <
wild fiysch - High : 2.07151 g g

e s B

Youngest andesite - Low :-0.105027
Alternaticn of spilite diabase
Andesite and tuff***Spilite with pillow structure § §
Interbedded andesitic tuff, siltstone, mudstone ?, 292000 298000 304000 310000 316000 322000 328000 g
Meta basic ics, Meta shale and ( b )
Coloured in iation with Eocen flysch
Fanglomerate and lapilli tuff with andesitic and dacitic componants and matrix 0 225 45 ° 135 18
Older andesitic flows and extrusive dome with minor detrital boulder breccias ™, d

Older andesitic flows with minor basaltic andasite and olivine basalt***Lower andasitic and dacitic flows
H(b) aikiw Lol byl b dluasnl g (6 55198 GlslinisT 1Ko g oylakw — yloj (SLadisT oleS 1 (a) ot olinaidT ) s
el ouls asiin (3 (59 Basinr 9 ALY Jowo 45 DEM 49 guai diswo) (et b (3 i oy Litielid T ol cyuno y it

(ol gl ol g (ol ymo)
Vo s0 a8 ol Conlog) g Camls coS 5 b SedlSg,n sl 5 baojlad Jols Gl olyeh s
Ol (go,bgs codlad (V JSs)(Gansser, 197A ailas) sgd oo 00 S35 Ald 0y Jlod 9 0,8 (5 5wslS
@lreslST laay o col ooy 0y Jlod symeghS Ve g0 5 sy bl il 5 els laolas
JS5 C g YosS ke VoS ) ol ailes aw Jolis yol> Jlo o laais] 55,0 505 oo sl 1 1, glos S
Gansser(19791 ,ku;l el wiiwn &8lg FV oo el o lag] saen a5 @yl 5 S48 alas g0 4 ()
oleassl ol a8 aas e ol 3l Slalllas a5 oo ool al e gy Jolis olaassT ol olysh gams
saxie sladilas glyls laaasT ol as aw, oo a5 a4 OV YARW,S blo) sl ogs o y98 Al 10 B 51 Lo slyls

1- Narkoh
2- Madarkoh



Y44 Hle oYY e)wcr@ 09> A@rla‘b:w@\jbbuabw \\%4

CrolaS (g3, 5 axllas b VYRS 29555, wilowile itk bayiisl > g oy bapl 5 goliss a5 oogy
alas ALy ailes A ales 5l Wlo)le g i g @ a5 00,5 Slolis |y (98 al> e & ol oladss]
S8 sl b o - o Sl o s, s 45 055 5 ales 5 C alas sosS jole ales Y5
5 b sloanly (iald ladiins (o 4l S plasaly p Jetine il a5 L SLLI Glasiglyid ()

OYAZ S L) wilge Se sloSal (55, (sloo sonl gl (Smals

Ubuf:s)g osld

Syt v axdlao

1Syl ailvo (V)

Iy e sbales 5 Lol bgyse Slbl o peasa oSGl aile LSl polie | Lo sasin slagyl,e8
olwl g axgi b Lol B 4 azgi b aS ol 5 canad slaailas 51 SO (F 5 ) JS8) S il ailas asloaslisg,
2 sl 03,5 sl (bl (30598 9 o KaSs dgSOls alox 3l (SoiSS sl )l bus anlae glys 1y o1 318
e s Sl diles Wig,y i Sljlas 4 a5 06 o cdwline (godxie JuS oS, S el wilas Jb
Szl dilas jo Lalls ol 5l colls v Jb g oS goams (lis a5 (LS ol ol 2igd o g,
(F oV ) oyls

15 (Y)
Loy ol ax U b sllw ;o LSl slaisl 5 SauSTy a5 cal ools (lis alids gans g0 Slallas
LSl Jaig o sl (Jloir! punilla O lgicds wilgs oo a5 05 oo J S lime Gl 5 oS> SogiSS
Cel Higed i laoe SO 0 LSGls S4a5 (Petford et al., 20005,.5 )18 v,y 9550 (yo) (Gl 5O
03909 b (o35 e 236 o5 e 0ol 51 (Jy (7 JSD) 05d0e elad 5T L oleSuls (5T S

oAl (S Dygod o 1 ogee b B s Sl cge o SOl o1 wsb (& Ju)
(Nakamura, 1977,1978; Geshi 2005; Yamaji and S&bDH2(Y JSo) auS oo loy L;.ilj

1- Sardarya
2- Anjerk



Ol B O g 0l Ol T alSS s oS 5 i

Homogenous sress Inhomogeneous stress
N p 2 o
/" N\
g 1N ANy et
(a) Nakamura, 1977 b) _ Nakamura, 1978

() .y5908 e g e0d (i bnmo G 50 LSUlo (665U1 (@) b o (GBS jo LSUID (658 IS Ho idd s Y JSCh
olocas i Wil cod gailas Bl bl yo LSols 6 uS S5

Sl ol Sl dilas 8,80 Caix Caand )0 Sasine WSSl 0929 camslis (B85 5y 5 ol e axllas
LSSl 5l ool ags 095wy Seo ablin 5 (ol o dalel (C o DY JSo) ol jsto o YUY oo STl (0l
S sk & wilos 0 wxiz —Grs Jlad daylisle l (S sy ils (il oS 5 el a4 s e Lt
e S Gl SO 0gzg (godims lis A Wil e (Pu S S Cur SO ol Sl slaSls
o Sl Cm lg oo Sl cpl LI Wi 4 az gl L aS wib oo LSS )l 6Kl s o (Ken

555 el B g o Jlo |y a5l plSin s 5l



Y49 Hlg YV c)ucrgi 093 c@b%ﬂ&‘kl’ud’u YA

W

o
- N
o= 2

0R//1SRT03I4BNAM

A R ' 1Y TR 2
(d) .Szl Aildd j0 00,5 3945 SLSTIS (C 9 b) .S il 51,5 (@) .ailds (pl 3l cubcclls p b Lol g I il dilas oY K&
S il Ao 1 eabccld p g0 o (s KiwSll (€) IS il ailas UBlybl LS ol y

il Snsls (V)
3,5 eolitul by 55 g yatd sl o] 5l et e a5 aiiin HLSS sla sl ales | Z50 50 (sla SuSls
el S las 55 saumolis oyl el asgl; jluess a5 & y90 ol 40 (Belayneh and Cosgrove, 2010
L v (BY JS3) 098 cliloyy o SouSls cpl S padl dilas Oglaie slacand 5l ol rw asdllas (pl o
g b,lsle opl 5l saslowwsd Gledbl (BF o) o aisls o] (6 lel andllae a5 abgs o ol 5L, s 5

Do oo olis 3,0 ogir— oy Jleb | (15 #Slas



W4 w0l G oy Ol OladssT ol 55 oS5 85 2

0 07515 3Kilometers
{ S -

(a) == Dike

(b)
OPUM-RR I P USRI UK SE S PHT Y B RCIVOMPPN i () BTSN N U IR SR TE P RSV e ST PR CYINE S PHEXE S5 19
Ol 1y LT (5 slaciel S5y T 61,510 5 9 b SonSils calsld 1 Joeo K yolews Gleol ;1035 el (s (3 (B i Jlous
AR (0

=l G039 (F)
eHl slagsn; 98 g ot bl eaumoplis (SogSs glagiss 5 Jlaass] o)l38,L saate slaJoe
sles .(Moriya,1980; Francis and Self,1987; Francis andI$\k988; Lagmay et al., 2006..| laailas
e cnl 31 (e 35 o inles 2 1y w51 (ol inpssb 5 perSlo (B A5 G (U laJuts
Olyear Ul Sgae (ol a50)9,8 Je (l 53 ool LSS ol b (il 350,958 b | ossmsg s
2SSl cpr Ske 4 (O S Moriya, 1980 was o 7, oiiS sl i gliwl) jo g pSTas s slaal
basye pLadsl i g ea ) sl lo 4 a5 ol GlaatsT s oIS I (B Slaaisl adbie S

(Tibaldi et al., 2005



AARLY )L« Y a)\.o.i'cr.g." 0,9 cﬂh:mb\jb\aﬁw A

Flank volcanoes

O S oo S0 adlaio S i S Tas S j0 g b G0 g ogee il 030 59,9 .(1980) Moriya Juwe 18 JSi

Sz ol (Bri Jleds Cond a5 el 515 S5 alas ol &8ly j0 s e S ol ailas Byme 0 a5 jshilea
kSl 5 oee slo 2 L lag ] bLS 1 laass] jrg wile (lelge 5l Sl 1) ol plsi oo a5 Canl oad (53 55,8
Sljlgeds ganay g b fud asle plaassl pu SoesS sla,lisle aig, (Walter and Troll, 2008 ol
coz -0 Jleb slael o gniS 18 SO glg g weled pl 4 axei bl QWT by e eSSl
3as delsl 1o 5 00l 3y wgiz —o,e Jled slaiel L b SGls (6,5l el s ol as ols slpris 1) o8
el Gipglie glazmio slojizle plyica) lbSols cnl p ogee (285 (25 nl 2979 SIS 5552

ool 0l (S Dljlgea) (80 Jlods sbiwly )3 0)lgs (i3 59,8

L dois olaol (B)

o, (Curewitz and Karson, 1997 .5 - JSi b oS aile See35 5l 51 it Ysons lnaois
b ams e ol 3,8 stz —opt Jled slatel Sy o |y L] 655,18 (Gl b e bl gladaiz W,
el szl ol 5 oo 5 s lgf e el dilate Lol (sla 5l Sllgeds dig, ol aSkl 4 dzgs
ool 0 T (6 5 S

e g b

ST il i g g b ylislu bLII (1)

ol IS sl Sljlseds |y 8 otz —oé Jlosd slael 5y o5 il wilas 4 oo axlllas glacyls IS s,
S iy 135,05 on S S gy 3300 il ol S ooty 4] 4t b s e ol
35 byl o a8 st aiS glo SSs S olis 5 aiited Gt g — 50 Jled olael jo 2iS cy



AN Ol By o g 0l Qe T alSS 5o oS oS5 2

o 0 ol Bl Gt ez s B0 oz et Jled Sl alas slails W, a5 LTyl e S
ol ) Gyd o —o e Jlad W) So Wi U ce0ad sladilas sl ol pedle sl 13 ] o Jlos
b S sbar a5 wimoie olis | 58 wsir —op Jld sy R0 Gleasiar W) rizes sed
ol 05 Sy s Lalyen oLEAEST (5 asgere Lo 395 5 S wiile ailate Lol sla sl
SEFES B w25 )’L*'“ (LS g baopz) aihie ol sla)tisls o 5,5 o)lal S5 cnl 4 Wl Coond
Moinvaziri and .0 &) aes o osx — G0 Jled olakel bl jh00me) o8)Lad
Glojy) Sldlas wlol 5 a5 (559l ladlhie slo i cgz b,LSle pl » odle (Aminsobahani, 1987
WS o a1y 9090 (et 5 el 0 (62503l GPS Lansgs o plowla e (izned 5 il JIS53
Grdaiz Wy, Sl 5l oasauily  awleds (LS j0 waled cpl 4 Wb cwd opl o (Zarifi et al., 2007
sladhie Gi)lid n ogee (285 Cum Sy gl (Son a5 05 az gl 5 5 I il wles iy g 390l 05
e oo lis |
(oo )lind (5,50 (5o )it Lus) (ot yLitd SigiST g Loy Lkt T b L1 (Y)
S A ) Ol s aly (28T (S @, o a baplaaasT oS el ol (B8 Sy
JEE GBS B Sz dgee oS s3gae la SuSs Jsb 53 LSLe ol YU sln 1) ol condye
O h)lad SoeSs i Je o slSiw 9, p ol e Sldlas (Anderson, 19500 o o2l &,5 o
Saint Blanquat et al), ol caile, Sl a4 1) jawgd ;o WSl ol Yo Glp coanlio pusille o lgie
Lisgi 0auiSd diwgy 5o 25,08 Lame 5,0 il sla S slatal o LSl el YU (Se5> (1998
Caos 43 &S, i lis Gioley] cpl vl 08, &l ol 48,5 )13 ialesl 0,40 (2003 Galland et al
S 5 ol o Slalllas Sl jsbay ol 2liasS slaay e o sl slaes sl o LSl YL
(Glazner and Bartley, 1994 .| Mojave daihis ;o 1, ol sl Ju g mueslSy o b3, 6 k5L
el ools oLz (Yoshida, 2001 15 Jls 3 (Marques and Cobbold, 2002.:515,1 ,» Tromen
5, S o Los carelos.centind&Reventador.Trohunco sla LeazsT (2008 Tibaldi wlalas ulwl 4
2] by 4 Wlath S S8 ol oS S 5y aplidisT ul oS 5,0l o508 (SigiSS
oS s, il atug o gl JuS slaiel 3 LSl oS > gl |, S Jae S, (2008 Tibaldi wiloass adad
sa lid JSKE TS S gty 85 AL (SOESS 3y S 5 Wlgiee LSl 45 )l ool 5l S
sdellewdds 0,25 gile]de 5 lowe Sledbl bl 5 (S Joe cpl ((B)F JS&) oS Sgai Sl 00,STay
O yaS olaal jo 0yls )18 Slaadsl dcgame o b ) 50 a5 ((o)lid pienw) ol S Jae ol ol
P90 IS 5 (FRsSne &8 5 05 o o Lol 51 (S a5 09 o0 ol a5L350 4 Vb Cons 43 355
|y GiS athaie Sy by oo I e cul )5 slome g0ty 5 00,5 ald |y byie 5550 (05a8 g0t (F1)
adlaie Sy g 09d o0 Jloy JuS o had o Saz ol b goges S Gl SRo00leay) a8 e Sl



AARLY )LGJ. JYY aJLo.fucr.g." 0393 c&.}éjﬁ:mﬁ;‘j]a‘auda.a \AY

Coaw 43 LSl 3585 Cyz canlis oS adhaie SO (FD) S awsin pl 4 az g b (a8 o0 ol 1) caeiS
30 e 9 00,8 S o YU e 4y ol gl S slael o lal jo LeSle IS sk 4y oS oo ol YL
Wlg S po adlais gl (2009 Gonza'lez et alawss oo 6,500 2,25 Joo A5 o 3985 (50508 S Slaiial
Wlazd 5SS ol 3 g ez dsgezme S 55y 2 5 S SRS w3, S plaass] cwnd o )0 &5
2 miS o SO oobnl coleiye g bawly slael [0 LS oS > L3 Jow 4 al aS wiles S &l

((b) £ JSo) wes o plis plaaasT ailas sl

Plan view Section view

Q
Magma
(Tibaldi, 2008)

volcanoes

Magma chamber (Gonza’lez et al., 2009)

Jow bl e T oSG 50 Sl 3985 o § (sl y oS bLJ I (section viewakaio g (plan view) b a0 (@) 1§ JSei
bg yoo Slasiol jo Ao (S adbaino slml g (o yLid IS S0 G 50 LSl 3445 (2009 Gonzalez et al Jow .(Tibaldi, 2008) o yx5
B3 oo ki 1y liiisT

Ol AT JalS 3 (58 IS 59 iS5 25 (1)
dgy wibe gla)lsle 5l Ko bacis a5 Mo 4 mad gbales wy, LSSl slasl IS glbay

2 ool Wlg e 4T A o Cund 03,5 3gi5 o] o e laassT a5 Sla S slasel g la 55,95 o
SR sl 55z 4 425 b ol opdle il Gl ladasT S USS 5 LSl S5k 58 balisle ool 4eib
Caz Sen GPS 5 lealy; 5l saslcwssa aledbl fimen b s 5 s sl laass] pw Sogss
5 oleassT Ly 5l odelcassay Gledlbl a8 55050 aids oo lid 0 Cgz - 3,0 Jled | gladhie 5)lad
2 el Wlg oo &F) oaelar Wgy 5 wax 4 Sl bales Wy, eSols Wy, (wyn Jolt sl )
olis 1y Gyt gt - ph Jled olasel b oS (25 SO (Ko (23l )5S o] slacel jo a5 sl sl Ju
aile gam slaasT B g wloas slael (pl jo bailes (5 Fegs 5 LSOl (6,5 Sl cel a8 (v JS8) aims o0
e s 53 4 b ST al 4y amgs b oo Cons 58U ol 31 55 Sl wilas (ile 9,9
2 k) 1 s 4 bgrye il 5 (0 stz -0 Jled Cuz 0 (RiS) plaadsl gl 4 by
it g Ao oo,lad (55 e0smo lis edelawody Dledlbl g oo e ()8 Cgi — 50 Jlod Sy



\AY

Ol B O g 0l Ol T alSS s oS 5 i

5 (2008 Tibaldi et al slow Sldlas 5 oy25 o Jos 4 4255 b aizus w0 Sz O j0 Jg o0 olaal o

L slaab o)lad pimn 51 50 095 (doxe (i gl ol &5 00 5 0 sz, (2009 Gonzalez et al

W b ead glaailes olaiel o e S ddlaie S oobnl g gl gl slael jo LSle 3o
(Y JSs) asl e

[ ] Anuvial

Volcanoes \_\- ~
Eocene Flysch

Up Cret.Colerd Melange

Basic igneous
(Cretaceouse+Eocene)
.—-- Formation boundaries
_.- Fault zone
— Strike Lines
————— Direction of craters
= = Cross section

50 km
- =+ Local extension(NE-SW) "
Crater opening
4000y m ™= <@==m Regional compression(NE-SW)
Z Thrust and magma path way -/ —
2000 y Normal FAult Pas: : 1
A

2000 . SW

it NE
V077 > ) Y )\ T
w— - L TN, P2, ) gZG/ﬁ 724 S NN RO

31 O ais ) alilaie (M (65l At ol LS (LEST (6 S S 50 Wi yindis ouid oyl 45 SigiSs Jow ¥ S
Iy LSl olgo €S 3> pumeo a5 (WAY ( Slomw (ywol 9 (55239 (a0 I Ol jandi' L) o8y 2daiio of jodr 4 axfllan 5,40 (Gansser,, 1971
Sy0,8 bl g bg e olusl jo  dowo (Al oo yLis Sy ol Gy apo o s Sl i slebns lasl o
oylid Cye sumo Ll

G2 A
LSl o920 oz 1) e (5LaS (i )3 (o) 4ty 59 305 25 — @8 Jled sl b (sl 5 sleleS
ol o Slael )y sl GlaassT 6,8 s Gl g oogad pald ((bylid e SO 0) YU S @
e ool 5 S L3 Sy 5,8 U el laaisT sl 5o T o S 5 il Sl anas
5 Ll wile anS sl lsle 6, 8 IS el g ool (slaab (5)lid Slilae a) 3,0 g — )8



Y44 Hle oYY e)wcr@ 09> A@rla‘b:w@\jbbuabw \AY

5 60 o 4o Jld i gl Gad Tl g cead ladiles gy w4z bl oad (il 358
alas B0 cgn Cwwd o |y ol QWT G ohsd olg oo (aslas wig, oaisS J08) golpiin Jow
ol olpring b Jled

JLCWIYRY-D

Ol S e (Slyad g S wis S s ole Sldes ol Lo aS Jlge sled 5l Allie ol B ais s
] 0353 0 40 QL..,.M}" 5.1; 9 uLuAMJ e oo G909 GILe ‘S'L..H.w.' )l L]

&bw

5 Mg Sl ool Bl a5 ek LSS 035 5 (5390599, 55 wcsmrdsss VFAR) (s0lyo (e e 9,5 bk
Axao YYY (6 28 aabbl ol sls
Ao Y pl.:.e w).: oKisls ul)Lm.u‘ ‘L)L"D QLM.M 2 T (\\”aV) ‘M‘).}l @lz...m w.nl > (S 3239 (o

Anderson, E.M., (1951), The Dynamics of Faultingjv€ and Boyd, Edinburgh.

Belayneh, M. and Cosgrove, J.W., (2010), Hybrid iMsdrom the southern margin of the Bristol CharBasin, UK.Journal
of Structural Geology, 32(2), pp.192-201.

Biabangard, H. and Moradian, A., (2008), Geologg geochemical evaluation of Taftan Volcano, Sistad Baluchestan
Province, southeast of Iran. Chinese Journal ocGemistry, 27(4), p.356.

Cas, R.A.F., Wright, J.V., (1987), Volcanic Sucdess. Allen & Unwin, London. 528 pp.

ClemensJ.C.<MawerC.K., (1992), Granitic mMagma tTransport by FfraetpPropagation.Tectonophysics 2889-360
Curewitz, D., and Karson, J.A., (1997), Structwettings of hydrothermal outflow: fracture permdéigbimaintained by fault
propagation and interaction. J. Volcanol. Geothé®es., 79, 149-168.

Delaney, P.T., Pollard, D.D., Ziony, J.Il., McKeeHE (1986), Field relations between dikes and tgiremplacement
processes and paleo stress analysis. Journal gh@soal Research 91, 4920-4938

Francis, P., Self, S., (1987), Collapsing volcan&esentific American 256, 72-90.

Francis, P., Wells, A., (1988), LANDSAT thematic pp&r observations of debris-avalanche depositea@rcentral Andes.
Bulletin of Volcanology 50, 258-278.

Galland, O., Cobbold, P.R., de Bremond d'Ars, &lldd, E., (2007), Rise and emplacement of magnmndthorizontal
shortening of the brittle crust: insights from enpental modeling. J. Geophys. Res. 112, B06402.
DOI:10.1029/2006JB004604.

Galland, O., J. de Bremond d’Ars, P. R. Cobboldj &fallot, E., (2003), Physical models of magmatitrusion during
thrusting, Terra Nova, 15, 405-409.

Galland, O., P. R. Cobbold, J. de Bremond d’Argl BnHallot., (2007), Rise and emplacement of maduoréng horizontal
shortening of the brittle crust: Insights from esipental modeling, J. Geophys.

Galland, O.,deBremondd'Ars, J., Cobbold, P.R., ¢iak., (2003), Physical models of magmatic inwasiluring thrusting.
Terra Nova 1-5. DOI:10.1046/j.1365-3121.2003.0056.12.

Gansser, A., (1971), The Taftan volcano (SE Irdglogue Geol. HELV., CHE., 1971, VOL. 64, NUM. ()(. 319A 334.
Geshi, Nobuo., (2005), Structural development &diwarms controlled by the change of magma suggib: the cone
sheets and parallel dike swarms of the Miocene ©tiggmeous complex, Central Japan. Journal of Vology and
Geothermal Research 141, 267-281.

Glazner, A.F., Bartley, J.M., Carl, B., (1999), @bk opening and noncoaxial emplacement of thesdirdndependence
dike swarm, California. Journal of Structural gepl@1, 1275-1283.

Gonzéalez, G., Cembrano, J., Aron, F., Veloso, Bd Shyu, J.B.H., (2009), Coeval compressional rdeition and
volcanism in the central Andes, case studies frorthern Chile (23 S-24 S). Tectonics, 28(6.(

Hill <D.P. (1977), A model for earthquake swarm. Jouoh&@eophysical Research 827-352.

Hutton, D.H.W., (1988), A tectonic model for the @acement of the Main Donegal Granite, NW Irelahdurnal of the
Geological Society of London 139, 615-631



YAD Ol By o g 0l Qe T alSS 5o oS oS5 2

Hutton, D.H.W., (1988), A tectonic model for the glacement of the Main Donegal Granite, NW Ireladdurnal of the

Geological Society of London 139, 615-631

Lagmay, A.M.F., Valdivia, W., (2006), Regional stseinfluence on the opening direction of crater athphters in

Southeast Asian volcanoes. J. Volcanol. Geothersn.Re

Marques, F.O., Cobbold,.P., (2002), Topography asr factor in the development of arcuate thhedts: insights from

sandbox experiments. Tectonophysics 348, 247-268.

Moriya, I., (1980), Bandaian eruption and landforassociated with it: a collection of articles innmm@y of retirement of

Prof. K. Hishimura, vol. 66. Tohoku University, @14—219.

Nakamura, K, (1977), Volcanoes proposal, Journabifanology and Geothermal Research 2:1-16.

Nakamura, K., (1961), Stratigraphic studies of plastic of Oshima vVolcano, Izu, deposited duritg tast fifteen

centuries, Il. The activity of the parasitic voleaBci. paP. Geol. Gen.Edue., Unive. Tokyo, 11: 289-

Nakamura, K., Jacob, K.H., Davies, J.N., (1978)icenoes as possible indicators of tectonic stresstation-Aleutians and
Alaska. Pageoph 115, 87-112.

Petford, N., Cruden, A.R., McCaffrey, K.J.W., Vigasse, J.L., (2000), Granite mMagma formation, Sppant and

emplacement in the Earth's crust. Nature 408, 668—6

Saint Blanquat, M., Tikoff, B., Teyssier, C., Vigesese, J.L., (1998), Transpressional kinematicsraklhgmatic arcs. In:
Holdsworth, R.E., Strachan, R.A., Dewey, J.F. (EdSontinental Transpressional and Transtensioratohics. Geological
Society of London, Special Publications, vol. 188, 327-340.

Takada, A., (1994), The influence of regional sr@sd magmatic input on styles of monogenetic ahgbpnetic volcanism.
Journal of Geophysical Research 99, 13,563-13,573.

Tibaldi, A., (2008), Contractional tectonics andgme paths in volcanoes, J. Volcanol.Geotherm.RE&, 291-301,

DOI:10.1016/j.jvolgeores.2008.04. 008.

Tibaldi, A., Bonali, F.L. and Corazzato, C., (2013jructural control on volcanoes and magma paths focal-to orogen-
scale: The central Andes case. Tectonophysics,§9296-41.

Tibaldi, A., Lagmay, A.M.F., Ponomareva, V.V., 208 fects of basement structural and stratigrapkittages on volcano
behavior and implications for human activities. $eples 28 (3), 158—170.

Vigneresse, J.L., (1999), Intrusion level of grenitnassifs along the Hercynian belt: balancing #reded crust.
Tectonophysics 307, 277-295.

Walter, T.R., Troll, V., (2003), Experiments ontione evolution in unstable volcanic edificesvdlcanol. Geotherm. Res.
127, Pp. 107-120.

Watanabe, T., Koyaguchi, T., Seno, T., (1999), drictstress controls on ascent and emplacemenagfmas. J. Volcanol.
Geotherm. Res. 91, 65-78.

Yamaji, A., and Sato, K., (2011), Clustering of dEture Oorientations using a mixed Bingham dDistidn and its

application to paleo stress analysis from dikeesnwrientations. J. Struct. Geol. 33, 1148-1157.

Yoshida, T., (2001), The evolution of arc magmatisrthe NE Honshu arc Japan. Tohoku Geophys Jau8all31-149.



Journal of Natural Environmental Hazards, Vol.G8uke 23, Spring 2020

Research Article

Role of tectonics in the evolution of Taftan Volcao, SE Iran

Abdolreza Partabian*', Mahdieh Fatahi Moghadamz, Aliasghar Moridi 3 Habib Biabangard4

Received: 06-06-2019 Revised: 26-09-2019 Acceritédt1-2019

Abstract

The study of factors that control volcanoes caip laglalysesize the risk of triggering an the neupton. Taftan
is a Quaternary volcano of southeast Iran, formedha result of subduction of Oman oceanic lithesph
underneath the continental Iranian plate that eosglaonto compressional tectonic setting such amgly
folded and faulted Eocene flysch and Cretaceousolif@s. This volcano has several centers thatdiected
along a northeast to southwest from old to newotder to investigate the role of the tectonic regito
evolution of Taftan volcano, structural elementshsas Dikes, Fractures, crater opening of Anjerklaitheater,
the direction of centers and direction of springsehbeen studied. The resulting data of these elismepresent
a northeast-southwest directed extensional streffzei Taftan body which has created an extensiea &r the
northwest-southeast direction. But earthquakes sindgttural trends of pre volcanic rocks underlyifagftan
show a maximum regional compressional northeaghsmst striking. Recent relevant data such as tstraic
analysis, analog modeling, field data demonstrativag volcanism can occur in compressional tectseitings
associated with thrust faulting. In other words magcan transport beneath the volcano to the sudiace) the
thrust faults. Based on these data we proposeddelntivat demonstrates the substrate thrust faslim@agma
path) splits into two faults within the volcano: ghallow-dipping one, with reverse movement, propega
towards the volcano flank, and a steeper-dipping, vith normal movement, propagates upwards andesau
northeast-southwest extensional area along theieparallel to thrust fault of substrata. The sstgd model
in this study proposes a next eruption point inghetheast of the currently active point.
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