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SUMMARY . )lneroseislllic data hase(] on fieM work and biblio. 
.l!raphieal reseal'eh is given fol' six little·known destl'uctive eaTtlulunkes 
which occnrrrd in the Centrnl Alhorz, Iran, (Inring the 20th Ceutnry. Tlwr 
al'e: Ah-)Iobal'akabatl 1930, Albol'z 1935, Gnrll1snl' 194-3, Mus!Ja 1953, 
Sangcchal 1957 an(] Babol-Keuar 1971. Thc locations oi t!Jc two largest. 
of thcse cnl't.hquakes (1933, and H)57) wCl'e fortunatcly nt some tlistan('e 
Irolll the (Ieusely populatc(] l'egions oi Tcluan aIH] t!Jc constai towns oi the 
Caspian Sea. 

RIASSUNTO. -- Sono sbti raccolti Ilati macl'osisllliei, lllediaute ricel'dlC 
in loco e hihliogmfiche, mlativi a sei tcncllloti (]istl'uttivi poeo conosciuti 
che sono avvenuti nel XX secolo nella mgione (lell'AlllOl'z ccntrale (Imu). 
J,oea1itit. c(] anni sono i scguenti: Ah-Moba)'aknbnd, 1030; Alhol'z, ]\135; 
Gal'llls:tl', 10-1-5; l\lusha, 1953; Sangcchnl, H157; Babol-Kenal', 1971. I più 
loTti di questi tcnellloti (1935 1937) nvvennel'o fort.uuntalllente ad una 
cel'ta distanzn tlalle zone più deusalllente popolate di Tehel'!lll e (Ielle cittil. 
costiere del Ì\lrU' Caspio. 

1. - INTRODUC'l'lON 

'l'he stucly of the seismicity aI the CentraI Alborz mountains in 
Iran is of lmrtiClilar importance becalL~c the reb>'10n is bonlcl'cd by 
two oI thc mORt })opulatecl areas of thc countl';r, i.c. thc TeImm aggIu­
meration in the BOuth, amI thc coastal towns aI the Casllian Sca in 
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t.he n01't.h. l'et., due j"o a lack of rcliablc publislwtl nuwl'Oscismic 
dat.a, ver:') lil.tle iH knO"\YIl of thcHC cvents, even of 1.he more recent 
dcst.rue1:ivc oncs ,Yhich took Vlacc less than t.wo dccades ago. ,\fter 
about 1VGO, instrummltal detcl'lninations of earthquakes have inrrca,sed 
in aeeu1'aey, antl ncw mier08eismie t.w:hniques are lwillg aVVlied t.o 
thc Htu(ly of the sei8mieity of the Midtllc Ea8t (12,13.1,;.11), but the 
uncertitude in evieentral, del)th and magnitlUle detcnninations for 
Iran, eH]leeially fOl' thc earlier l)eriods, makeH il. increasingly inl]lortant, 
to aequirc aeclU'ate ma,eroseismie inIOl'lllation, at least for thc lal'ger 
destruetive events. 

'l'he ]lresent note collates the infOl'luation ava,ibble on 6 dest1'ue­
tivc earthquakes which oeeulTed t.his etmtmy in the CentraI Albonl 
region of North-eentral Iran. Jt. is not an exlmustive eomvila./.ion, 
as morc dat.a, will no doubt be obtained from a, syst.mna./.ie study of 
the Persian press and literat.ure, and from fmlhcl' licld investigations. 
It is hoVed howevel' that this note may consti tute a starting voint IOl' 
Iutm'e research OJ] the lll'oblem. 

2. - SOlffiCES CONSUI.'l'En 

Most oI thc existing lllaeroscismic tlata on t.hc earthquakes de­
seribed he1'e is contrt.ined in earthqun.kc catalogues (1~.2".23.~) which 
wcrc usually fOlllHl to bc too generaI for the l)resent study. Fur1:hel' 
inlormation was obtaincd 11'Om val'ious ]lUblishe(1 an(l un]lUbliHhed 
re]lorts, from Persian and ew'opean press reports, and frOln intcrvicws 
oI smvivors eOlHlucted by the alL1:hOl' in 1971 wit.h the help 01 H. Tran­
ma,nesh and 1\. ::'Ifohajer-1\slljai. The main somecs uswt in a,(l(lition 
to the cal'thqu.akc cataloglLCs a,rn aH follows: 1930 cal't7ulualw, Ficld 
:Mission (1971) and Etela'at (.3 Oet. 1930); 1935 cal'ihq-nakcs, Field 
Mission (19i1), Brit.iHh EmbasHr 1'e]lorts and Etela'at (20 l\]lril 1935); 
1945 cara,qUiI},;C, Bozorgnia (o) and Etela'at (12 :May 1945); 1955 
cal'thqtw.ke, PicM 1I1ission (Hlil), Rozorgnia (~) and lilt.ela'at (25 :SOV. 
19;')5); Hò7 eart7uluakc, Vl'Olyk eO), Sa,vage (21) and Fichl Mission (1971); 
HJil cmihqua.kc, 'l'ehalenko, lmnmancsh a,nd Mohajer-Ashjai (2t). 

The imtl'wnentally (letel1nined parallletcrs of t.lle Cfutllquakes 
are given in 'l'able 1 and the locations a,mt a,rea8 eovercd by thc large 
Heale lllaps al'C shown in Pig. 1. 
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alH! thc nmg-llitude estimat.ed to lw ahuye 5 ('rabIe l). A fe'\' vil!agt's 
in t.lle .Ab-.Ali yalley (Fig. :! alH[ VI. Il \\"ere pmtly (h'st:.royed: in Ah, 
:!K houses cullavs('(! Hl1(! OIW VerHun '\'as killt,([; ill Sa]"pllrak most 
lluuses (;oIhl}lM,(! and t\\"o persons we]"e kill('d, alHI in ::\Iubarakabad 
(l'l. Il) a fcw hUll~eH colla}l~ed all(I HlH1I.\" otherH were sever('ly damag('(l. 
Furtllel" ~nn\y frum tlle p}litentTe, nw wa11H uf Hum(' lluuses in Damavand 
:l1ld l>Hshl-t' ::\IHZ:1]" werp fi,~sured; and in 'l'eIuHn, some qanats WCl"e 
(Iamage(l. Uruund frndures, prubably of Ialldslide urigin, 'n,n, 
repurtpd in tlle mounta,ins 1l00"th-ea,st of ::\lubarak:11Ja(1. Sume further 
(bnm!!!' was (;Hus('d tu l.lw vi11agcs mcntioll('([ ahuve h.\" lwo aftersllo('ks 
'\'llicll uCClun'd at abuut ;") minut.es interval on 7th ()ct01)('r, ]f}30, 
l11ld '\'hich '\'ere fplt in 'L'('lmlll, Firuzkuh, Ka,slmll a11(1 Santn.z. 

Ih,sjli1e its lo\\" magnitudt' alld tlw n'IHtiVt'ly slTwll amount of 
damag!' CaUile([, the carlliqualw i~ imjlOrblnt b('causp of ils jn'oximity 
t.u '['eluan alHI its Iucalion un tlle ::\Iuslla-l.'asham fallIt zone, a brandI 
of wllieh, the So]"tll Tellnm Fault, passes tllroug-ll the nortllern Hulmrhs 
of the cajlibtl (23). 

Pl. T - An·AJ.l V.\I.I.El" K = SarPllnlk; A = Ah. The largl1 bllihling 
with tlw whitc I"oof is the Ah-Ali (·asillo. Lookillg sOIlt.h (scc Fig. 2). 



Y!'r,\' little is knuwn of 11](' two !'lj.]'thquake~ whieh oe('.ulTed in 
t,he ~\Ibol'z mountuim ml,st, of the Talar H1Hl and {':m~t'd de~lnlCtion 

in Lhe Slmhi und SU1'i administ,1'utive LligtrieLs. The Iìr.~L shot'k whieh 
Louk phwe Oll lhe :jth Man'h J.f)36 al 101l2Um37·· G)IT was loml,ted ~),t 

3U.2 o N R:-LO"E alHl had a nmgllihu[1' of [ess t.hul1 O (Tahle 1). '['h!' 
]-'er~ianlll'ess amI the B1'iti.~h Embass,\' in Tehran staLel1 LhaL :t7 "illages 
we1'e aiYeeted and t,hat OVel' UO l)eople [ost theil' [ives. The seeond 
and more severe earthqun.ke, 011 the 11th Aprii, J.f)3:j n.1: :!:1"1.Jm,J!J ' , 
was loeatwl at 36.3"S, 53.5"J~ antl llatl ,l, magllitwlc o[ about (P/.j 

(Table 1). .\bout 50() 11e0111e WI'1'\' killl'a in this ca1'thquake, many 
mounL,t.1n "iHages wel'e aestroycLl and buihlin.c;s '\'ere damageLl il1 
Sari allll Bamlar Shah, The 1'uihnl,y line ea~t of Sari was also .~Iightly 
aamaged Hl1d a [arge nwkfall wa~ r!']I01'ted at Lhe eonlIuenee of the 

l'l. Il - }loBAHAKAH,-\1J - Tlw Yillage or '1To])arakah,lll i8 at tlw hea(1 of tlw 
Ah-Ali valley \\'hie11 (,l'osses t Il(' ]lidlll'e from left tu l'ight. 'l'he sllhsi,liHl"'v 
valle.'.- ill t.lw left hu{'kg-l'ullwl lllill'kH the 11',1('c o)f the .\1I1sha·Fa8h~1ll bll[t 

ZOlle. Looking w(~st. (sel' Fig. 2). 
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'rable 1 - lNSTRUME::-ITAI. PARAlIfETER:'l FOR TBE DESTRUC'1'IVE EAR'l'11Q"LAKES 1:'< '1'11.8 CEN'1'RAL Al.BOHZ 

Eartllqllakc 
I 

Dah' 'l'ime 
(G;\[,l') 

Ah-:\r o llaral,alJa!l 2 Od. lO3() la 33 12 
15 33 -

Alhurt, ,i :'I[ar. l D3,i IO 21i 37 
ll> 26 35 
10 21i 3i 
IO 26 -

Alho!"z II ApI'. l U3.'i 23 H 4U 
23 l' " 23 l' " 23 l' 4U 

Garlll"a!" II ~lay IU.J..'i 20 l' 28 
20 l' 3k 

Sallg"('('l!al 2 .T111. lU57 00 " 23 
00 -1-2 22 
00 42 23 
00 -1-2 24 

Bahul Kl'nar , Allg. lUi 1 02 5.J. 3G 

1-'or ;::(011I'<'C· ahhl,t~vin1iolls sce R,·f(,-l't'lln'H. 
('") AH!'!" Xaha\"i (IHi2). 

Epkmlt.]"(' 
:'I[agllitmlc FOl'al Dl'ptll SOllrC{l 

" E Km 

3,i.H ,i2.1 .51/c 51/ 2 (*) I s:-; (]t) 

35.H 52.1 ., CCI' (' ) 

31i.2 ,i3.0 51/! -,i"/~ (*) rs:-\ (") 
3(}!/. 531

/, ti GR (' ) 
36.2 53.0 ,i l /, cc]> (") 
3i 53 a.k BCI:-; ("1) 

36.3 .'i3.o 1:-;:-; (11) 

36'/. .'i3'i, f'1 ) , .. GR (") 
3li.l ,i3.,i ("11 

) '. cct' (") 
37 ,i3 6.3 lH'IS (') 

3.J..k 52. I 4'/, ('") IS:-; (" ) 
36 ,i21/ 2 rH'l:-; ("1) 

36.14 ,i2.7 aVBI·ag('. IO ~owro()z;i (11) 

36.21 52.i2 lIIagnit11d!) O I~S (" ) 
3li a3 i .3 UHCG (") 
3li.1 ,i2.3 Be[K (-I) 

31i.2 52.7 .'i.2 0--, U~CG~ ( :~) 
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Farim HlUl a!l{l Sn-irlah:Hl "HluL This pn.d:hqnHke WaH followe(l by 
ma11~· Hftpr~hotks, one of lI"11i1'h occm'l'pd dnl"ing" lIte .3I"<l week in ApriI 
all<l pausl'll fUl"t11er dnmage lo t.he l111iMing-H in Snl·i. 

,\t least OlW of the .1 !l:1;) partllfllUl-kl'H 'n\s stt'ong'ly Iell in Ballol 
Kenar, Llll' eVi('I'nlral rl'gion of lhl' .1!l';"1 emthqnHke. H woul<l appeal" 
that tIte HI35 an<l HI';"1 eart,hquake !:olleel'lwll lIte nOl"thel'n foothillH 
of the ,\Ihorz helow Hhuut l;)OOm (Fig". l), whel'eas the l!li)'j pn.rLhquake 
was mainly eonfìne<l lo lIte lllounLaillous l'pgions furl·her slJllLIt (see 
also section 3.5), 

.3.3, - {j-n/'mMI/' Enrl7lqullkc, 1U4;; 

The endhquake ot1'UlTe(l on tIte .11 :May .1!H5 in the aft.e1'llooll 
all<l eausell Iteavy !lnmllg"p ili tlw Gal1mmr regi/m (Fig. ;3). 'l'he insLru­
mental <laLa IOI" Iran on LItat day i11di('Htes ali mwUHpmke aL ~Ohl';"m28 ' 

alld of magnihule about ·[:</1, ImL loealed ;)0 km souLItwest, of Gal'msal" 
(Tahle .1). ,\s the dntn· i.~ ge!l{>mlly llOOl' for LIte :ì\Ii(ldle East dnri11g 
tlw 2lHl \Vorlll \Var p'Hrs, it, is not kIlOW11 wheth('l' this elliee11Lre is 
vel'~' i11aceurate or ,\-11(>t11er it I"efers Lo a dillerent evenL From LIte 
l'el .. ~ian lll'ess Wl' know that BHl'lHne11, Ual"msar, Honkuh an<l Qeshlag 
'\-el"e (lamage<l (Fig. ;1). In Gal'lnsal' 11earl~' aH the hOll~es wel'(l des­
troyerl, i11 QeHhhg GO houseH eollaVspll, :mll in HOllknh LIte railway 
sta·tjon was d:nnHg'I·1l and two }lCTHOIIS 'H'I"e I hI"own Ilown. .Alt ogether, 
tll(' l"ellOrts state that n totaI of ahollt ~,OOO hou.~es \Y('l'e S(W('l'ely 
damagwl, hut, they YlH'y n,s to 1:1w lllunher o[ VPl'sons killed (h(\hY('e11 
8 an<l 20) and injlll'ell (beLween 17 amI 80). 

GI'oUll(l fl"aet,lll"es of unknown ol"igin, n,nd land~lides, wel"e l"ellOl"Lell 
at BOllImI!. 

The main eyenL lI"as felt HS thl'ee (listinctive Hhoek.~ an<l ronlinuollS 
shaking' lastml fOI" about one llOlll'. .Aftershoeks eont.inuerl 101" about 
one week. Alllll'oximnt:p!y OlI(' montIl lateI" on l!lth ,JUlW 1(IJ5, 
a110ther shoek causell slighL dmnage ili Garmsar, 

The Plli!-e11tra! !ocatio11 or this earlItqnHke sw,mH to be tIte Rame 
as tlmt oi Ihe eaTUupwke of 7·L3 .\.Jl. menlionell hy Ambl"aseys (3). 

On 24Lh XOYl'm!wl' lf););) n small shork (bmagell mosL of the 
houses in ?Iuslm, a vi11age locaL!'rl north 01 J)amavall<l yilIage (Fig. 2). 
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'l'h('I'e i,~ IlO i11stl'UllH'lItnl (bla fol' this ('Y('ut ,,-hi('h \\"a,~ Pl'(,sulllably 

iII lh(' ma,!!l1itlUlp _I 1':1n,!!e, In lH;l lhe Yillag('I',~ {'OllTIl"1l1('i! that 

111(']'(, 1HU! lIol !)('ell a11y {'asualti(',~ ('Y('n Iho\lgh 011(' Ilousl' ('ollav~eil 

aud llHlSI of th(' olll('I"H \\"pl'P !iss\u'e(l. 

,\I1Mhn iH !milt Oli tllt' .:\1\l,~1Ja-Fashalll fanlt zOlle whieh, wesi or 

tht' yilhl,!!t'. cali be ,~e('ll to tl'unCH((' ()llnlt'l"l1al",\' HIhlYiHI te1'l"~H'('S 

(l'I. III). 'l'hi::; pal'thquak(', lo,!!('thpl" \\"itll Ih(' Ah-:\lobn1':1knlmd 

l'al"ll1ljllnkp of lH:)O. sll,!!,!!t'sls that (11(' falilt and iL~ 1>1':11]('IIt'H, ::;\1(,11 ns 

thl' XOl'th '1'('hnln Fault (~"), shouli! hl' COUSii!('I'p!l n,~ st'iHlllieally adi\'(', 

'l'Il(' P~ll"thq\lHk(' O('(,\U"l"(,(! Oli :! .1lll,\' lHi:i{ at OOh,I:!"':!:)' (DI'1'. 

'l'hl' lllo,~1 n'('Pllt of the YHl'ious epie(,lltral (!l't{'1'minat iOlls ('1'alJil' .1) 

10('alt's Ihp ,~ho{'k at 3tLl-I"X ;"):!,"jO"E wilh a focal dl'}Jth or 10 km, 

'l'hl' aYl'l'nl!(' llln,!!uittH!e frollI f!(,\'(,I'Hl stai iOll,~ wasT.3, 

'1'he ('pi('l'111m! l'pg-ioll ('OYl'I'l'i! Hn H1'{'n or 01(' .\!boI"Z lllOlilItai11s 

nOl'lh or 01(' l1ll'(lian (!nlilw,!!1' diYidl' and a]J]Jl"oxilllHtl'!y {'ollblilll'd, 

l'l. III ,\ll'~I1.-\_I"A.~\LI\1 ]0',11'1:1' ~.""g :-'-E.-\I{ .\IL'~IJ..\ 'l'hl' l"idl:(!' in tlt\' ri~ht, 

f"n'l!roullll i~ tlte tnH'\' "f (It\' fault thl'"u)..(h l,lual'll'l"!lm'y fun "1' tl'lT<I{,1' 111<1-
t\'rial {'{'llOt'llt\',1 h.\" tl'l\\'\'I'liu\', Lookill).!; Il'{'HI fl'Ull1 \luHlla, 
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!JetWE'('11 tll1' Baraz Hud allil l'alar Hud \"ldlE'~'8 (Fig-. 4). 
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Il]('l1tal ('],il'l'lltn·. - 2. "\ppl'O:l:imatp lillli(~ or tlw ]"(';.;iOll or Illtal (IPHtnJ(" 
tioll. -:1. ~Ipdiall ,\111Ol'Z (lraillag-e ,lil·i(lp. - 4. 31ajor l'oad. - ii. Ibilroad.­
!i. l'rilll'il'al rivl'l'. - 7. n (lallla;.;p(1 hri(l;.;e 01' lnllllt'l: L lal](l~lidp; 

l{ nwUal1; F = g-ronl1d fl'aelur{'. Uni.,· villa;.;ps aw1 tOWI1~ fur whkh 
Illa('r08(·islllil' (1;lta is ;lvailal,ll' an' ~huwlI Oli tJJ(' m;lp. 
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consequence, the mHC'l'oseismic data is Oft.('ll incomplete and, ior some 
regions, laeking entil'ely. 

The totnl numb('r oI l)eOllle killea ,nl.S va.riousl~T esUmatelI at, 
·180 (lO), over 1000 (persiHll lll'ess) ana more tlmn 1~OO (19.'0, ' G). 'l'he 
infol'maliOll eolleetell here for 50 t.OWllS ami villnges shows that the 
t{)tal lllilllber oI Iat.alities exceeded 970 ('rable 2). 

HelieI was organised hy t,Il(' Hed Lion and Sun and the militar}" 
fOl'ces, allll eool'llinated in Tehran Ior tlle sout.hel'n part of the l'e.r,rion, 
allll in 13ahol allll Shahi for tlle nOl't.hel'l1 parto 

Epiccn/ml l'cyioll 

The only published aeeount of t,he earthquake (19,~O) l)laces the 
macroseismic epÌeent,l'e neal' t,he vilbge of Ah-e Ga1'm amI considers 
t,he epicent,ml regimi to be "cinmlar, witll a radius of 100 li:m and 
eentre approximately at tlle Dnnlfl.vand YoJa.cno". '1'1w information 
on which this account was based is a rellort, hy Yrolyk ('G) who was 
impl'esse(l by the dnmage to tlw new hot.eI in Ab-e Gann. The hotel 
l\(n\'8"\'e1' was an ullt.ypieal ea~e (see fllrt.her OlI) amI the regiOlI oI severe 
dest.ruction was located further north alld east of Ah-e Garm· 
Hngiwal'a al1l1 Kaito (lO), wit,hout aetually entel'ing the area, est.imatml 
eorrect.ly that the highest intensit,ies occlUl'ed about. 60 km south 
oI Babol and .30 km west oI Zirab. .As alrea(ly ment,iolled, t,he destruc­
t,imi of the main access l'oaaS made it (lifficult to ellter the epicelltrHI 
rcgion aftel' tile eart,ilquakc. 

'l'he unpublished l'epol't,s oI C. Savage (21) COllst,jt,nte the only 
reliable inIormation on t.he sit.uat.ion in the epicentral rcgiOlI aftcr 
tlw earthquake. Savage visÌted t,he Haraz Hud alld Ka.selian Eud 
valleys abont, one mont,h after t,he evellt anll l'epol'ted in detail on his 
obsCTvations. A Iew special l)oints were also inve~tigatml by t,he 
pl'esent anthol' Oll tlw oecasion oI a st,mly oI the Dabol Kenar earth­
quake of IDi! ("1). Jt. i~ mainly Oll these two S01l1'ces that the Iollow­
ing notes are hased. 

])espjt,e t,1m unevelllless of population distribut.ion, and the llaueity 
oI reliable information, the lilllits oI the l'e.r,rioll of maximulll destruc­
tion eall he estahlislw(l wit,h 1'easollable con1-idenee. Maximnm llestl'nc­
bon oeeurrea bet'\'een the IIaraz ltUll valley in t.he west, the Talar 
ltnd valley in the east, the CaSl)ian Ioothill~ in the nort,h (above 1500 m) 
allll the lllC(lian Albol'Z Ill'ainage divide in t.he south (li'ig .. 1). 'rhe 
macroseislllic infonnation is summarizea in 'raMe 2. 
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E_\RTHQUAJi:E 

Villag-e KillL"\ 

Ah-e Gnnn () 

Ag-ha 24 
Alwnsar 3 
Alnsht 
Alial1,Hl () 

Amol () 

Ai;u 

Bahol O 

Bnijan lO 

Clligar 
Del'nz ]'i:ol;) O 
Dinan (i3 

Emal'at O 

Gazanak O 
11aftavan 3 
llajille1a :;(i 

Han'h r; 
Kangnl'll!\h 45 
Kdpashn 1 i; 

]'i:hu.~lw,llml' O 
]'i:orcha () 

Korf 12 
Kuh H1Hl 12 

Lajim O 
~Iangol U 

~alHlcl (ii; 

~owsar 13 
~al , 
l'njurupan O 
l'ahlHlal' 
l'nnlalllch " l'ashn 
l'nsha ]'i:ola. () 

PoI :-:k!i(1 {(iO) 

RE;\IARKS 

I10tel 1111<lcl' eonshuetioll vart\y (l('stl'oyp<!. 

SeVCl'e dnlllagc. 
Onc house onl;v: hn<1ly <1nlllngC(l. 
,[,oh,\('('o Wal'ehOllSe (lamngell. 
\\'orst. ,Iamage of Kn8cliiln Vallcy. Somc 
hOllS{'S ('011:1p8c,l. Ca811[lI t.ics? 
Dnmnge to wat('r tow,'l' nnd j(J() year 0101 
tl'ee. 
~e[ll'ly nll hou8e8 (wdl lmilt) ('ol1apsp,l, 
Ilri,lge ,lamagc,l, (i inj11l'p,l, 
LO[,:1t.ion 1I1Iknown. Badly (lnnwgell! 
~o (Inmnge. \YC[l!i:l'1' t.1wn 1tl3;') c[ll'thquakc. 
Illlrie,l hy ro['kfalls. 
All tcn hOU8P8 (lw<1ly hllil t. ) dalwlg('<!. 
l injlll'e(l. 

~Iight ,Iilmnge. 
I1al'Olly nny ,Iamage. 

il 01' (j J\OIISCS (lesil'oypd lmt. othel' part of 
\'illnge not eollnpse<1. 
1\0 <1a1llagL' to hn11SPS 01' 11th ('. Al) tow('1'. 
Iladly built. yet. vel'y !ittlc da1llage. 

B,ully (la1ll:11\'('d, li h011SPS ['0Ilap8(,'1, 
Cas11altiL's~ Craeks in ,gI'OUlI'] ~ 

CasualtiPs! }3,\(11)' ,\[llllagC(1. 
110lls,'s well huilt, some ]l[ll'tial (·ollapsc. 
(lllite ha,11y Ilamage,l. 



:J1 (j 

"illag-e 

l'oh]]' 
Rcsket. 
~ange('hnl 

Sa l'i 
ShahnJ\(lasht. 
Khahi 
Shallrabatl 
~hahHavaT 

:::hah t.nitl 

Sllangoltleh 
Shcllliran 
Siahbisheh 

Sllil'gah 
'l'arcs 
'l'iar 
'l'era 
Vannch 

Va"tlaT 
t.al'llhanl! 

t.irah 

Tu/a,l 

(30) 

180 

" " O 

O 

" 
30 

O 
5 

3 
28 

O 

(200) 

.970 

1·'igIlWH shown in ( 
ncaThy villagcs. 

.T. ~. TC Il ALE .... KO 

HE.\lAHK,'-\ 

Gr('at Ilnlllagc~ 
Casnalti('s! Batlly tlalllaged! 
Ali houscs dcstTOycd. Lanllslillcs. (irou1\(! 
fraet.llres: 

lllllllalll<ladch badly dalllagcll. 
Unly 2 huiltlings Ilalllag("1. 
COlllpletely rllincll. 
.\[any hniltling's ruin('11. 
Very baI! I!alllagc to ,\'e!l huilt houseH. 
GrolllH! fract.ul'cs: 
Vcry hatl tlalllage nearly ent.irely Ily l'oeldalls. 
~o I!amagc. 
All l-i hOllses (well bllill) I!cstroycll. Anilllals 
kille,l. 
Lcss damagc than Alu. 
COlllplclely ruincI!. 
llamagc IcS!! than ~ang'('ehal. LalJ(lsli,lcs. 

!llI111alllzal!('h Ilalllag'Pll hut villagc only 
slight.ly. 
Casllaltics~ Grounl! fraetuTcs~ 
All 20 houscs (badly built.) destroyetl. Mlll'h 
tlalllage by roekfalls. 

) inllieatc that nUlllbers refer to Ilnillcntifiml 

fn the IIal'az Hw! Yalley, the following villageH were totali,\' 
destl'Oyed anI! sutTel'ed a la1'ge numhel' of casualties: ~\gha, Baijan, 
Dinan, KangaraHh, Haji Dela, KelpHRha (!), KOl'f, Nandel, Xowsa1' 
Pal'da.mch, Sangeehal, Shah Zaid, Shangoldeh, Siah Bi,~lleh, 'l'inell (1) 

and }';ardband. In Baijan, ior example, ,\'he1'e the hOllHeH were l'eia· 
tiYely weI! bllilt., alI the bnil!Lings inelw!ing t.he police vost, Ilour mill 
and 1mblic baths collapsed, killing lO peOl)le anI! injlll'ing H. An 80 m 
long brillge nort.h of the hamlet was damaged. Some of the yillageH, 
pa1'ticularly Shangoldeh, Dinan ani! }';l\l'(!band we1'e at least as much 
I!amaged by rockfalls as by the shaking. Next. in t.he degl'ee of dest.nlP­
tion waR a grollp of yilIageR which wel'e also yery Reverely Ilamaged 
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but whieh genemlly Inul only a few fataI easualties: .Ahansar, "\liabnll, 
Haftanan, I-Iareh, Knhrwl, Xal, Paslw, Shahandasht, 'riar awI Yanneh. 
In Kuhrud, for example, where 5 or G homes eollapsell, killing- 12}lPople, 
part of the villag"(' was st.ill sbnding- aft.er the earlhqunkt'. Tht' st'vert' 
destnlCt,ion in the Haraz RUtI Yalley decreased allJ)]·el'iably near 
Emarat. and ?fangol in the nOl·t.h, and Polur antl ~\b-e Oarm in tht' 
south. In Ab-e Garm, the reinforcell eonerpt,e hot,el deserilwtl by 
Yrolyk (~") a,~ com}Jletely dt'stroyed, " ... hatl neTer Ilt'en eompleted 
antl many of the slabs were still rest.ing on their slmHering. Ollt' Imd 
to wOll{ler if it woultl haye st.ood uV even if it hatl I}('ell eompleted. 
t.he main trouble f!eems to have been t,he t,oo hea"y roof/floor f!labs 
on too slentler cohwl11S" (21). 

A very g-reat, number of landslides antl rockfall~ were eaUf!PII by 
the eart.hqnake, both in the Haraz Hud and in it8 tributar.'" vane~-s. 
Many villages were llamagell or destroypd by roekfall~ and t,he Tehran­
Amol roatl was blockell at. several point.s {"'l. 'l'he largest rockfall 
oceulTed on the east bank of t,he I-Iaraz, about 3 km south of the ~Ui· 
YalIey conttuence. "\bout 10,000 m 3 of rock fell from a 500 m elil]", 
bloeking the valley, fOl"ming a Ilam about :W m high aIHI ereat.ing a 
reservoir about l km long amI 100 m wide. 

The 'l'alar Hnd Valley at. the eastem limit of the e}Jicentral region 
is less well IIoeument,etl tlmn the IIaraz Bud. The Persian press 
report.ell more than 200 people killed in !Zirab, alltl HO in PoI-e Sen.ll, 
but in both cases t,here are indieations tlmt these casualties oceulTell 
in fact, in the mountain sett.lement,~ west of these t.wo vil1nw·~. ,\la~ht 

and Shahsawar were seriolL~ly damag-ed but seemingly withont, ratai 
easuaHies. 

Furt,her east in the Knseli:1l1 Rud and Tejen HmI Yalleys some 
villages sueh as At.u, Pajurupan, Pasha Kola awI Hesket were vartial1~­
Il:!maged allll a few hOlL~es eollapsell in eaeh. Slight llamage was 
observetl in Khushedbar, PahIHIar and Y:rnl:tr, !mt Lajim and Korehn 
were hal"llly damaged at alI. 

In t.he north the IIesf.l1u'tion IEd not extellll into the Ca8pian 
root,hills below about t500 m. Shirgah and the Habol Kennr villages 
around ])eraz Kola were nnaITeet,etl (**). Some isolatell cases of light 
llamage did however ocem· in t.he tOWIlH of the piain: t.he to!meeo 

(*) Sce >11S0 l<'ig-s. 8 aut! il iu l<'oukC's aud Knill (HHiO). 
(**) 'l'he Sallgedlill earthquake was feH herc lcss st)"ougly thall tllC 

l !J35 carthquakcs. 
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wal'ehouses in Blmhi, Bal'i (?l amI Amol ( ~ ), and t,lle WHt,Bl' t,owel' 

ill Bnhol wel'e slightly dnrnngml. 
In Lhe 801lth, Shnhmbnd nllll Tal'cf! neal' Fil'ur,kuh WBl'P damnged 

uut withollt re])(JrLl'a (~Hi>llHlLies. Xone oI the YillHW~S Oli l:Iw Polm'­

TBlll'an road seemca Lo be ~el'iously nJreded. Thc i>hoek \\"a,'! i>tl'ollgly 

fcH in ']'plmln (B) and ill Shemil'an Ullt (lùl noL lH'OallCC an-y vif!iblc 

damage to bllil!lings. 

The ![uestion oi ilmlt'ill!l 

H01:!H', U,,·èO) stntc8 tlwL H blllt-bl'pak wns obscl'ye(1 Lo el'OSS tlw 

lnlf-dp~tl'oyed hotel at ,\u-e Gal'm, his inIol'mntion heing hased 011 

the foUowillg l'mrWl'k hy Vl'olrk e~l: I;,l'ajoute {eal' j'ai llJl V"'ch"! llugllon, 

eelui (l'ètrc ra.aieHthl'sif!tc) 1}1le le VCllIllllc m'a VCrIuis ae l'eCOnnajj.l '(~ 

SUl' plaep ulle faille, .. ", In fnct., l)hotogra})hs oI the hotel taken by 

l'l. 1 V - A.IIIR l'AI;Ll' ZO~g - The fault zonll in the IOl"l'gl"Ulllld is a steep 
8uulh dililling- nWlll'Se fanlt in lhill·hùll11ell lilliestulIù. Ldt-hank or the 

lIal'ilZ Rllli. Luuking: south-cnst.. 
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Savage suggest. tlmt t.he fradure in quest,ion was due t.o slumping or 
incillient slirling, and a l'eeent geological mal) of ilw l'cgion con1irms 
the absence of a hult in t,he vir:inity of .Ab-e Garm ('). 

Some fault lllovenient seems hOll"evcl' io have taken pIace along 
the ~-\Inil' F:mlt. zone whieh is loeatE'11 along ihe .Amir Hud, a snmIl 
easte1'n t.1'ibut:ny whieh joints the lIal'uz at, ::\Iangol. 'l'he geological 
hlllt is weIl knol\'n here even though not mlll)l)ell in detail: it is a steep 
f\out.h 1lil)lling reverse Iault with a "hear zone about. 25 m wide the1'e 
where it. erosses t.he lIaraz valle}'" (pl. IY)" In 195'j after the earth­
quake it. was notell t,hat, "a small fault. was SE'en bef\irle the roarl wit.h 
fresh ('.1':H:ks" e'). 'l'here '\"e1'e also uneoniinnell rel)ort.s oI large 
groullll Jìf\sul'es, several kilometer~ long, in the lllountains north of 
Sangeehal, one of the lTlost severel}'" damagerl village~ of the ea1't,hquake 
(l'l. V). Sangeehal is situated on a steel) hill showing nlUllL'J'OUS 

l'I. V IIOl'.~E 1\ S .... \nECIL\L -~ 'l'hc lnl'gn nJlloulIl or lilllbe1' llsed in 1Il(~ wall~ 
is an innovahon aHnl' thc 103; l'lIl'llHjllah·. 'l'hl' rouf is (as in 105;!) of 
\\""00(1 shingle. Thc 11101111(1 illl(1 glln1c1l in 111(' lcH {oregronw1 1IIa1'k tl!e 
!011l1(1nt.iOllH of a hons(> II"hi('.h WilR (leslroyca in the 11):,/ carl!Hjnakc. 180 
p(~ople ont of a popnlation or nbont. 4000 \1"e1'C killc(l by thc C[(l'1]HjWlkc 

in tiang"nehal. 
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lalldslidp fI('al')lfI (l'l. YJ); tllese hUH1 ~ li(les al'c oreasionally l'eadived, 
as aHer tlte Babol Kenal' eal'thqual.;:(' in lUil, aIH1 this }ll'olmhl,\' ex­
}llains the p:l'OU1l(llis,~U1'es ohfleI'Y('(1 ill [{/5i, Both t,he IIal'az aIHI iL~ 

tl'ilJ111HI'~- Yalle~-s al'p n'I)- Vrone to lalld~lidps alld l'o('kfalls, ,IIH1 tlteflc 
ean be tl'ip:p:el'e(l-ofI by eal'thqw\kt's 01' oUH'r natul'al eall~efl. 

right if! IO{'ilte,1 i\ lOIlg" Olle of lltall~· "Id lallllslide s,'al'pf!, 

3,H, - Jjo/w[-IlI'/HU' Ear/hquakl', 1[)71 

Tlte Babol-Kellal' eal'thqllakp of magllil:llde ;),:2 o('('lIl'l'ed O!l 

Uth ,\uWl~l l!/il al 02 hi'i-!"'3{j '. 7 (DITi the infltnuncntal c)lieentre wafl 
locakd aL 3{jo,:rX, 52 0 ,iE, Le, slip:htly 1l00th of the IH5i eal't.hquake. 
,\hout UOO h01L~e~ ill -1-2 villag-ps slI1-l'['l'ed lig-IJt; damage alld Olle ]U'I'WIl 
(lied illUI 3!/ werc injm'e(l. The e}lirent,ral l'egion was flil.llal.etl alonp: 
t.he northel'l1 footl1ill;; of tlll' ,\lllOl'z (Fig, G), with t.he seYl'I'l'st. tlamage 
al'oU1Hl ])el'az Kola, ])amap:e (li(l not cxtplld illto the mOlllltaill,~ 

a])ove about 1500 m ili the l'egioll of the lU57 carthqllakc. 
J)etail~ of 11w WOl'sl: hit l'cg-ioll han\ l)('ell ]lJ'eviousl,\' re}lorte(l (2.j), 

Somc fUl'lhcr infonnation obtainetl l'Cl'cntl,\' Oli 1;11e yillap:es ill 1;hp 



*, 

~outln\-e8t alli l cast cllOlhle~ a clcl1 1'1:1' IJ1etUl'C to ht~ llnlwll of tlw a rca 
over wh il'll t he shock (~aUH(l (l d~l nl;\g(' (Fig, 5). 

The amulIllt of (l<!mHp;e, alIti t ile llumbel' or Ca~ lIaltie8 l'e~nltillj.( 

fl'OHi 0111 e,al'th quake i~, to 01 hll'ge ('xt(' llt, (lelWll1limt on the ]J0Imlat ioll 

9 Aug 1971 
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Io' ig . ii. _ Ep;("(' nl flll Hcgill tl or tI.c n ;lho l ·f\ C' lHu· HI7I Enrll"luak('. - I : Inltt .. u · 
mcnt a! CI)i('cnl rc, _~. ) (aju r .. on,1. - 3. Ot her rn:\!\. - 4, TI;ulro n, l. ­
l;. Pl"iueiplll rivel". Onlr y i llal!:c~ (l!l(l townH fOI" ,,'ldeh 11\H('l"OSC'iSIO,it' ,\n1.:!­

is :1vailah!e a1't~ ~how!l U!l llw 111:11' , 81);1<\(',1 arca in,li1'at('H apl'rOXi lOl n t c 

cxt cnt (lf (lamagc. 
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l<'ig. 6. - l'opnliltion rlistrihntion ilnù cpiC"cntl'ill rcgions in Korth-central 
han. - l. Instnullcntal cpic<:ntres. - 2. RegiOII of total Il!'stnwtion of 
the Sangcchill lnfii eartlllluake. 3. l'royince llOnnùary. - 4. L;rhan 
populat.ion 500,000. - ii. I:rlmn Jlopnlation 250,000. - G. Urhan popnla­
tion 100,000. - i. l;rlwn JloJlulation 50,000. - 8. \Jrlmn popnlation 
25,000. -!L Ul'han population lfi,OOO. - 10. l'r"lmn popnlatioll ii,OOO. _ 
Il. l;l'oan Jlopnlation 11'f\S tllan 5,000. - 12. Rural popnlation 2,000 
to fi,OOO. - 13. Ruml population 1,000. Aft!'r tllC UHi(j popnlalion ceIlSUS 

l'nhlislwd hy the ~tatistkal C<'ntl'e of Iran. 
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density in tJw ppieentral rcgion. l<'ig. fi shu-ws the populatioll distribu­
tion in Nori-h-ccntrn·l Iran. Thc ]957 ppieent.ml regiOlI coycrs OlIC 
of t.hc lcast }lo}luIatcll arcaB ot this }lart oI the count.ry; lla-d thc carth­
quakc occurred Iurther north llPar Habol or furthcr south-west near 
Tchmn, a catastro}lhe oI llluch grcat.cr pro}lortions may havc rCimIted. 
Similarly, the cm-thquakes of 1IIarch awl .ApriI 1935, even though lcss 
llredsely locatecl, ali'!o oeeurl"(:\(l in regioll8 of Iow llollulat.ion demity_ 
Rcscarch into earthqua.kcs }lrior to 1900 does IwwcvCl" show that 
this Imd not always been the case, ai'! both 'l'chran (Slmhr Hey) and t.he 
Casllian eoastal towns have been destroycd a number of t.imes in 
thc past (".J)_ H is onc of tllC reaSOllS why t.he stUlIy of smaller cvcnts 
locat.ed near the }lo}lulat.ion ccntrci'!, su('h as Ah-::\lobarakalmd 1930, 
].[mha 10u,ri, and Habol-Kenar 1071, are of vital im}lort.allcc t.o thc 
asscS8nwnt of the scismie hazanl of the region. 

'['he fìeId 'work rellorted here was u!l(lert.akpn as lmrt. ot a joint 
llrojw·t lwtwccll the Gcological Survc.y oI Iran allll thc Engineering 
Scismology scction, I m}lerial College, TJOlHIon, the lat.ter being sUllport.pd 
Ior this work by a grant from t.[w Xat.iOImI Environ11lcnt.a1 HCi'!carch 
Couneil, London. I am gratdul to Sir Alcxa.mler Gibb amI Partners, 
LOJl(lon, for aeeci'!S to C_ D. 'V. Savage's reports. Part of 1:hc fìeld 
invcstigation was carried out wit.h H. lranmancsh 01 thc Gcological 
Survey of Iran and A. l\1ohajcr-Ashjai prcsent.ly at Imperial f1011pgc, 
aIllI it is onl;'r' with thcir help amI COOl)emtion that. t.his stillI.)" bccame 
}lossiblc. 
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