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StaMarY. -— The Silakhor earthquake of the 23rd January 1909 is
one of the largest earfhquakes of this century in Iran. [t devastated a
sparacly populated arca of at least 3 to 4000 square kilometres in the Zagpros
mountains in whiclh more than 3000 people were killed in 130 villages.  The
carthiuake, which was associnted with at least 40 kilometres of fanlting,
was felt over an area of about half a willion square kilometres, mainly to
the north and nerthwest of the meizoseisinal area.  Altershoecks continned
for almost six months.

RiassuxTo. — II terremoto di Silaklhor del 23 Gennaie 1900, & siale
une dei pit forti avvennti in Tran in guesto seeolo. Llarea devastata, sear-
samente popolata, nei monti Zagres fu almeno di 3 o 4000 km? e in 130
villagai vi fnrono pit i 5000 morti. I1 terremoto, associalo ad una [aglia
di 40 kim, ¢ state sentito in un’area di eirea 500.000 km?, specialmente a
nord e a nord-ovest dell’area meizosismiea. 5 cbhoero vepliche per pit di

sei moesi.

INTRODUCTION

The Bilakhor carthguake of the 23vd of January 1909 is one of
the very little known, large carthquakes of this century in Tran which
killed mere than 5000 people in 130 villages, and devastated an area
of at least 3000 square kilometres in the highlands ei central Zagros,
Figure 1. The eartliquake, which was assoeiated with at least 10 Lilo-
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metres of fresh faulting, occurred at a time when the country, parti-
cularly its northhwest provinees, was in a state of anarchy and disorder.
The Persian revolntion had begun in 1906 bat it was carly in 1909,
after the Nationalists failed to persuade Muhammad All Shah to con-
vene o National Assembly and restore the Congtitution, that disorder
and violenee spread thiroughout the country.
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Fig. | — Loeation map of the Silakhor eacthquake of 23l January 1909,
Note that the carthquake was [elt in Daghdad, IMarput, Borjom, Thilisi
amd Zurnaluud.

A few weeks prior to the earthgunake, on the 5th of December,
Bukhtivarl forees occupied Tsfalian and expelling the Shal’s repres-
entative, declared for the Consbtitntion. Isfalian’s example was follow-
ed soon by Hamadan and by otlier towns and a few weeks after the
enrthgnake, Silakhor, a comparatively remote and isoluted distriet
in Bakhtiyari country (Figure 2) was found to be surronnded by Na-
tionalist centres which, as far as the diffienlties of communication
allowed, were in contaet with each other and controlled by loeal pro-
vigional governments. In econtrast, and inspite of the telegraph line
between Burujird and the eapital, contact of Tehran with those decreas-
ing arveas in western Iran ineluding Silakhor, in whiel: the Shah's autho-
rity was maintained, was very poor and irregular.
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Iarly in 1909 the state of roads in Western Persin hud become
extremely insecure, pavticularly the routes to TTnmadan, Kermanghah
andd those to the south through Bilakhor to Isfaban, Command Papers
(190%: no. 4581/68-80) Lo the extent thaf communieation by courier
haul eceased.

It is not swrprinsing, therefore, that unofficial news aboul the
earthquale reached Tehran, through consular ecouriers three weeks
after the event, while the [ull extent ol the disaster did not become
known through the official press until Infe in April 1909, Tran (no. 61,
Ruabi-awwal 1327). The reason lor the belafed news in the Tehran
press is that after the coup efat of June 1903, all, or nearly all, news-
papers were immediately suppressed while those which were allowed
to continue were issued at irvegular guarterly or monthbly intervals
conlaining no news of interest.

However, the enrthquale was feit outside Iran, in the Caneasus(1¢),
in Baghdad and at Harput in Turkey (2%), and news of its occurrence
appeared in the Muropean press almost immediately. The shoek was
also registered by selsmographs in Burope, Russiy, DIndia and at the
Cape of Gowl Hope, wril it would probably hiave passed without nolice
but for the atiention divected to earthquakes at that time, only three
weeks after the dlisastrous earthquake in Calabria, Ifaly, of the 28th
December 1408, By the end of January 1909, scismie recowrdings of
the Bilakhor earthguake had altracted world-wide scientifie inte-
rest (25.4.5.68), Tigmes (1909: 25/1.8}, but there was still no information
about the region in whiel the shoek had been felt. On the 25th of
January, the Russinn press reported the results of instrumental studies
based on Russian recordings of the event, locating the earthquake
within the confines of Chinese Turkestan, the ampiitude ol the record-
ings suggesting an event that should have heen much more serious
than the one which destroyed Messing [Fusshr Slovo (25/1/1909),
Times (27/1/1909:5)]. The following day improved ealeulations, re-
ported in the European press, indicated that the earthquake shoulid
have occurred not in Chinese Turkesian, butl somewhere in the Persian
Gull or the Indian Ocean, while seismologisis in Leipzie predicted a
more distant voleanic origin in the Paeific Oeean; this theory they
found supported by news of extroordinary sea-waves on the coasts
ol Britigsh Columbia and Californin, Témes (28/1/1909:5). DBy the
end of January 1909, still without any information abouni the aetual
origin of the earthquake, seismologists predieted an improved epicen-
tral loeation somewhere in western Central Asia, the Iavge amplitude
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Fig. 3 — Meizoscismal area of the Silakhor earthquake. 1 = villuges totally destroyed with ecasmalties; 2 - villages

heavily damaged, in some cases with easnalties; 3 - villages damaged without seriong loss of life; 4 = post- 1909 rowls;

5 = other villages and settlements not serionsly damaged or Dbailt after the Silakhor carthiquake; shaded area shows
extent of Silakhor valley below 1.500 metres,
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recordings implyings an earthquake as large, if not larger, than the
Italian earthguake of 1908 (1783,

Im the meantime, Prince Galitzin, doyen of the ITmperial Seis-
mological Commission in 8t. DPetersbourg, using origin  times awd
plhases eabled to him from the seismological stations of Tiflis, Talintsk
and Pulkovo ecaleulated the origin of the carthquake at 360N-560E
south of Astarabad in the Dasht-e-Lint, not far from where the earth-
quake of the 25th September 1903 has caused greal damage. This
e reported on the 30th of January at a meeting of the Seismological
Committee and again on the 3rd of February at a meeting of the Aca-
demy of Bciences in 8, Petersbowrg (214, Galilzin’s new location of
the earthquake wag zoon carried by almost all European newspapers,
Novol Vremja (3{2/1009) (8.10),

About the snme time, the Russian consul in Kermanshah, N. Nikel-
ski who like everybody else in the town had felt the earthquake, decided
to seid a reconnaissance mission to fnd the origin of the enrthguake
and assess the extenl of damage. Tt is nol elear whether he did this
af fhe instigation of Prince Galitzin who was anxions to verify the
origin that he had lived from distant recordings or on his own initia-
tive. The Russian mission consisted of Major Sukhenko, the Russian
consular agent Asadolla-Mirza, sargent Kurkin and two cossaks from
the Russian contingent statiened in Xermanshaly, a town which wias
slill under the Russian sphere of political amd commercial influenece.
The mission left Kermanshal by the end of Janunary in search of the
erthquake region. Guided either by local information that should
have reached the mission in Kermanshah before their departure, or
by Prince Galitzin’s epicentral location, the mission procecided cast-
wards aud reached Burnjind ten days later. On the way the field
parly visited almost all villages and interviewed loecal people from
whom they learnt that the earthquake had happened in Silakhor,
about two days’ jowrney from Burnjird, where 50 villages were said
to have suflfered and 5000 lives to have Dbeen lost. From Burujird
the mission applied to the government in Telwan for permission to
enter Luristan to stndy the effects of the earthquake. While the
miggion was tarrying for a reply from Telran, destitute survivours
began flocking te Burujird applying to the governor for help. They
reported that the distriel of Silakhor was totally destroyed and that
60 villages had heen wholly or partially ruined, while several villages
liad been destroyed completely. The loss of life they estimated Dbe-
tween 5000 and 6000 and the loss of cattle to fwice as many. They
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alse reported that the Bukhtivaris were looting and pillaging the less
alfeeted distriets of IHapelilk and Feridan south of Silakhor and 1hat
the roads thronghout the region, paviicularly those passing {hrongh
Chalar-Lengh, were unsafe.  After a long delay at Burujird, (he mis-
sion was allowed to proeeed fo Silakhor on the 161h of February.,

Abont the same time, most probably from the eables sent by the
mission to Tehran, the actual orvigin of the earthquake hecame known
in the capital and in Burope [Phmes (13/2/1909:7), Russhr Sltoro (14
2A009: 1] (3640}, On the 1st of Marveh, Prince Galitzin reported to
the Tmperial Academy in 8t. Petersbourg a revised location of (e
earthguuke with an epicentre in the Burnjird region (17).

Travelling by easy stages on the trunk vowd to Isfahan, Major
Bukhenko’s field party hegan 1o survey the damage in the Silakhor
distriet. The country was [rostbound and covered with snow, parti-
cularly the mountainous regions where temperatures were below frecy-
ing. IMom Laban to Bahrein {(modern Dorud), the mission fomd al-
most all villages totally destroved and abandoned, littered with unburied
corpses and dead animals.  IProm interviews with the few Luris anil
Baklitiyavis who had survived the earthquake, the mission learnt tlat
peopic in the Silakhor valiey having had no previous experience of
earthguakes, were canghtl by the shoek in their sleep aml killed wnder
the ruins of their adobe houses.  In many places the mission noficed
that the ground had opened up to a depth of two metres, and thai
large eracks, gaping open for a lew lens of centimelres, ran along the
gronmd for many kilometres. Major SBukhenko's report uses the ol
Russian units: arshin = L7171 metres, rershd == 444 centimetres, amd
verst = 1,07 kilometres.  Approaching Babirein the picture of destruce-
tion DBeeame more bleak; almost all villages were levelled witl the
ground anld in a4 few of them noi a single person had survived.  In the
Bilakhor vailey alone, the mission estimated that the loss of life, exelud-
ing wonien and ehildren, was about 1,7, The field party visited 27
villages and eollected reliable information from another 31 in e
Bilakhor area, in the Chahar-Laogh distriet and in rest of the Bakhii-
yari country.  Additional information eolleeted by the consular agent
Asadolla-Mirza suggests thaf the total number of villages affeeted in
the region between Burnjivd and Isfulan, fnelnding those in the dis-
triet of [afi-a-Lengh, was 123,

Tt is not known how long Major Suklienko's field party stayed in
the Silakhor valley collecting informalion. Eaely in Mareh they
reporterl that inspite of the colil weather there was danger of an epidernic
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and even greater danger of famine, and the mission was ordered Dhack
to Iermanshah before thay had an opportunity to visit the region to
the sontheast of Bahrein, vreaching Burnjivd late in Mareh. Tt is very
probable, however, thal the order for the mission to return was given
ot so0 mueh hecause of the danger ol an epidemic but because at that
time the Kalkur Kurds, after considerable skivmnishing with the garrison
of Kermanghal, were preparing lo invest the twon amd cul ofl iis
communications with the resi of Iran.

From Burnjivd details abont the earthquake were cabled by the
consular agent to Tehran, and these were published in the local press
on the 318t of Marel 1909 (5), The full lext of Major Snkhenlo®s
report together witlh six pholographs were dispalched Lo $St. Pelers-
hourg, and a summery of his report was presented at n meeting of
the Seismological Committee of the Tmperial Academy on the 24th
of April (328),  Almost all informafion on the SBilakhor earthguake
published in Europe after April 1909 is hased on Shtelling's summary
report (1124343537} However nol all of this is either factual or correct.
For inslance, Lysakowski maintaing that the Silakhor earthquake
was felt as far as Moroeeo; that it caused damage in Asia Minor, parti-
cularly in Izmir and in the villages around that town where many
houges collupsed and that in Messina and Tegeio houses, lelt standing
alter the earthquake of the 28th of December 1908 were ruined. He
asgerts that the danmuge extended to Tunigia and Moroeco where lwo
villages were destroyed by rvockfalls lriggered by the slock. Buat in
laet, Messina and Reggio were damaged at 19034n GMT of the 23rd
of Jaunuary 1904 by a strong aftershock of the 1908 earthquake, amd
Agin Minor was damaged al 06™40m™ GMT on the 1%h of January 1909,
the macroseismic epicentre of this earthquake being around Phocaen,
Menemen and Cassaba, These and other local earthquakes were repor-
fed in the European press from other pavis of the world, and nol unna-
turally a connection was assuned with the Silakhor eartligunake which
Il no foundation (12.23).  Awenymouns (1) misunderstood Shielling’s old
Russian units of length and Wilsen (*7) nol only gives the wrong year
for the Silakhor earthquake but also the wrong epicentres. Rusta-
noctelt (3) on the authority of Stahl (3) place the Silakhor carthquake
at Bujnwrid, about 600 kilometres northeast of Burujird.

Sixty four yewrs after the esrthquake, in the spring of 1973, the
authors made a field stndy of the Bilakhor earthquake, One of their
tasles was to lind and interview people who still remenmibered the effects
of the 1909 earthguake, particularly oclogenariang who might have
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Fig, 4 — Ground deformations assoelated with the Silakhor earthiquake. | = villages and sites destroyed or damaged
beyoud repair: 2 -= faulling associated with the 1909 earthquake; northeast gide downthrown -— right lateral displa-

cemend shown dedueed from gealogical evidenee - displacements not necessarily conneeted with the Silakhor earthquake;
3 = ureas of slnmping of the ground and landslides.
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been in the Silalkkhor valley during the earthquake and who still remem-
hered the event. In all, live such inferviewees were founil.  Halhari
was 13 years old at the time of the earthguake; he had lived a seiden-
tary life in Darabastanel and he recalled very little apart from what
Ladl happened in his village. Al Hassan Kbakademi Darabestond,
a learned eller from Darabastanel, who at the time of the earthquake
was 10 years old, was exceedingly informative and gave the aathors
valuable and extremely accurafe information about the location and
extent of the gromul delormations that were produced by the enrth-
quake south of Behvein,  MWeashdi Bahim Levani was rather moronic;
he did not remember how old he was at the time ol the earthquake
but as he had an geearate recollection of #lerenghis® visiting Luban
soon after the earthqualke, he must have been at least 10 years olil,. The
Hferenghis” he referred to were perhaps from Major Sukkenko's mission
or, most probably the cossaks that raliled Silakhor lute in November
1911 after the battle of Burwijml.,  MWelawmad Toliir Pirbadi was 9
years old when the earthquake happened; he hal an exeellent memory
and his long narrative about the earthquake eltects in the southeast
part of the vallexy was fowul to be invaluable.  Neader Ali Turshabi
gave the authors a wealth of detailed information about the lamage
and faulting to the south of Rahrein and he elaimed that at the time
of the earthauake he was 0 years olil. With the exception ol Helfari,
the other four interviewees remembercil correetly the tine of the day
al year ol the earthgualke; they remembered also the names of many
abandoned sites and ruined imamzadels,  Tn many instances two or
three oul of the four witnesses gave almost exactly the same details
about eertain effects of the carthquake, confirming thus the reliability
of the information. Second hand information supplied by vounger
people was equally valuable, on several vecasions verifying formerly
unreporied damage 1o villages al fault displacements along suspected
searps,  Onee more, local information proved to be the single most
important tool in the stwly of historieal earthqualkes.

This paper is written with the aim of reporting lacts and licld
ohservationy, in some respecls incomplete, rvelating to the Siluklior
earthquake and it is in the same series of reeent papers written on the
seismicity of Iran {1.23),  No attempt will he male to interpret facts
and synthesize observafions or ddraw conclusions with reganrl to the
seismotectonie implications of the Silakhor earthquake. A dletailed
study of the tanlting associated with the Silakhor earthgquake and with
other Iranian earthquakes will appear elsewhere.
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THE SILAKIIOR EARTIIQUAKE OF THE 23RT JANUARY 1900,

The earthquake ocewrred early Satwrday morning at 06 hours
loeal time, on the 23rd of January 1909 (1st Muharram 1327 TIijri).
The shock wag recorded, imperfeetly by modern siandards, by almost
all stutions in Buarope, Asia and Afriea, giving sufficient data for a
low aceuracy epicentral «letermination at 339N-53°E wilth an origin
time of 02483 GMT aml magnitude 7.4 (19),

Owing to the absenee of accurate reports ontside the Silakhor
region, the full extent of the meizoseismal region is lifficult to assess
today. We know that the northwestmost site that was damaged is
the stopping place of Valian on the old trunk road to Isfahan. [For
the loeation of villages relative to the old trunk road to Isfaliun through
the Bakhtiyari couniry see (2222)], The earihgnake destroyved the cara-
vansarai, killing many horses belonging to a reerniting Bakhtiyavi
contingent, Figures 3 and 4.

Further south on the same route, at Zargaran (Zarginah) a Luge
village of 200 houses, damage was more serious.  The shock demolished
fen houses killing many animals; no one was killed but the village was
DLadly damaged. Today, the old village is abandoned and two smaller
seltlements of the same name and of nol more than 100 houses have
grown near the edge of the old site.

Olf the old road, on the west side of the Ab-i-Diz, the village of
Kolanganeh was heavily damaged and a few houses collapsed without
loss of life, A elear fuult searp exteiuly soufheast from Kolanganel
and may well be related to the ground delormations to which Labani
wis referring when he said that large cracks, running for many hun-
dreds of metres could be follovedl all 1he wiuy 1o the river near Aliabad.

Near Azna, eroded searps up to 1.5 meires high, with the northeast
sitle downthrown, are still visible on the ground skirting the village
from the northeast. At Azna damage was heavy and as far as we could
tell some houses were thrown down but no one was killed.  1arly in
1911, Witson, who was earrying out a survey for the new vailways line,
found almost all village between Valian and Azna deseried and very
few louses still stading (%),

Bedween Azna amd the new () village of Aliabad there is no visible
evidence on the ground of recent faulting. ITowever, past Aliabad,
an impressive series of linear rises ean be followed for almost 8 kilg-
metres to the sontheast, all the way to Wale Mirza (modern Buaba
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Khunij). Iere, the [ault-brenk appears as a gentle northeast lacing
closely spaced series of rises, one to two metres high which interrupt
thie smooth southeastward slope of the plain.  The muin searp is easily
distingnished by its velative straightness, and generally by its stecper
slopes.  Narrow, shallow sags, covered with markedly richer vegetation
have developed in front of the old searps. The margin of the sags is
not well defined today but its depth is nsually about one metre. The
fanlt-break passes between Laban Olia and Laban Sofla and it shows
there o eumulative throw ol at least 2.5 metres. The cast-west dirt
rowl that leads te Laban Sefla erosses the Tault-zone and two smaller
eroded searps with an abrapt change of gradient. In 1909, Taban Qlia
was completely destroyed and at least 25 people were killed in the vil-
lage, At the time of the earthquake Laban Sofla, built around a rainel
fortified hillock, was a much more imporiant village than today. The
village was almost totally destroyed butl comparatively few people lost
their lives. As a result of the earthqualke many lields were flooded
with water and mwd which exwded from the ground.

From Laban the fault trace crosses the new course of the Ab-i-Diz
a number of times, and in places disappears completely, becoming clear
again near Gushehpol. TFrom loecal information it appears that the
village was not {totally destroyved and thad although many people lost
their lives, few houses collapsed completely. ITowever, aboutl a kilo-
metre and @ half to the northeast of Gushehpol, at Amirabad {old Mira-
Il the destruetion was complete; nothing was left stunding and about
120 people were killed together with more than 500 animals,

About a kilometre to the southeast of Gushehpol, near the site
of the old village of Mirzah Kaleh, the fault-scarp becomes very faint,
almoest impossible to [ellow on the groumd. There is some evidence,
however, that it continues to the southeast in the form of a gentle
rise with o distinetly vicher vegetation on the downthrown side, passing
hetween the old village of Baba IKhuni and o smull settlement neaver
to the rviver. DBaba Khoni was totally destroyed aud the village was
abandoned for many years. According to loeal information, those of
its inhabitants who survived the earthouuke returned later and built
two smaller seftlements near-by.,  One of them is Sandarkhabeh and
the oiher is Sandargan, the latter being an abandoned village at 1he
time of the emrthquake. Two other villages in the vicinity known as
Eskumirzad and Kale Mirza seem to have been settled by some of the
survivoers of Baba IXhuni, and il i3 not clewr whether they existed in
1909,
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To the west of Baba Khuni on higher ground the village of Darivab
was serionsly damaged but few lhouses collapsed and only about 10
people were killed,  The village was abandoneil for many years and it
was reseliled early in 1930, To the northeast of Baba Khuni, on the
east bank of the Abi-i-Diz, the old village of Dehayuel (or Yusefaluul)
way completely destroyed and more than 530 people were killed together
with all the animals that belongel to the village.

Belween Baba Khuni and Chogha Abdar, we coulil find no clear
evilence of continuons fanlting running uninterrupted for more than
100 metres. A Invge number of eroded low terraces and rises, striking
roughly northwest-southeast, and arranged en echelon cover alimost all
the Nood plain from Chogha Alalar, to the river, suggesting widespread
slimping.  As a matter of fuet, loeal information has it that [or many
vears after the carthgnake the gromul was so bidlly eracked that it
was imposgible [or people or animals to follow o dlireet route to Lhe
river, The village of Chogla Abdar was totally destroved witlh great
loss of life.

Less than a kilometre to the novtheast of Chogha Abdar, on the
northeast bank of the Al-i-Diz, the village of Sangar {or Sangivareh)
was tolally dlestroyed and out of 100 people only 3 swrvived.  Tn 1909
the Ab-i-I¥z lloweil much closer to the village which was built literally
on its hanks. As a result of the earthguake the growmwl aronnd the
village slumped aml in places it slil info the river. ¥From Bangar to
Siyalvial the northeast aks of the Ab-i-Diz and those of many streams
running into it, slumped and large erakes in the grouml meale thiy part
of the region impassable for many years after the earthgnake. Siyahval
wis totally destroyed and about 80 people were killed. Tramage was
crqually heavy at Tagiabad; the village was razed to the grownd and
more than 200 people were killed.,  Pirabail Olia, also sulfered heavy
damage and 4 out of 500 people were killeal.  To Phabad Soila more
thian 60 people were killeil with all the animals in the village,

Southeast of (hogha Alular the fault-frace is gnite clear aul i
can be followed across cultivated lelds all the way to Dorud, [t
passes one kilometre east of Angoshteh and [Hoseynabad in the form
ol a rather abrupt rise, one to three metres high, distinguishable by ity
lingarity [rom the irregnliur curving fronts of erosion terraces,

In places the searp was planed off by erosion filling in the sags in
front. of it; many of these elongaied in-filled moats arve characterized
by their thicker vegetlation, aml darker colour. The fault-trace can
bhe followedd to Dornd where it passes near {he marshalling yaril of the
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railway station and crosses the Ab-1-Diz near the enstern pard of the
moilern town, From this point the trace conlinues for another 18
kilometres to the southeast, all the way to Saravand lollowing a pre-
existing geological fanlt.

Borwl {old Bahrein) was almost totally destroyed and about 150
people were killed., Two mosques, public baths and an ol imamzadeh
collapsed. Rockfalls from {he hills to the southeast of the town
destroyed a number of outlying houses.  Near Dorwl, Bankabad {or
Bunakabad) was razed to the gronnd amd all 180 of its inhabitants were
killed.  Also Kale Gead Mohammad Reza, a small settlement near
Bankabad, was totally destroyed and 58 people were killed, The village
was abandoned for many years and it was re-settled late in 1920, The
name of the seftlement in 1909 was Gharin {?), Sonthwest of Dorud
on the Ab-i-Diz, Rangazan {(Rungrazan or Rakan) was wholly destroyed
and for a period of time it was abandonel.

Where the trace crosges the Mahbureh Rud there is evidence of af
least two landslides. 1t is very probable that one of these is the slide
mentioned by Shtelling () that dammed the river at Karin,  The
mountain Karin is loeally unknown; there is, however, a mountain
peak of Kuh-i-Pariz which is ealled Takht-i-Zarin by the local villa-
gers.  Both Darabastanabi and Turshabi confirmed that the Mahbureh
Rud was dammed where it forms a narrow gorge by the collapse of a
large mass of rocks and that river remained blocked up for many yvears
The high hills to the west of Laban, they used to eall Gharin bn
now they use different names.

The fault-trace crosses the Mahbureh Rwl, Plate 1, and continues
to the southeast while the river turns sharply to the east. The trace,
cutting through limestone and sandstone, passes throngh the old site
of Darabastaneh and to the southeast of Imumzalell Abdula Isku.
The village of Darabastanel was totally destroyel and out of 300 people
218 were killed. The shaking of the ground was so strong that people
atl animals were thrown down and fombstones were dislodged. The
old Tmamzmleh Abdulah was ruined aid it was later rebuilt in the
new village.

Between Darabastaneh and Lasureh Solla the ftrace is donble;
one frace activated in 1909 continues in limestone gradually turning
sonfthwanls and another shorter trace, perhaps a geological fault which
did not move in 1909, rung parallel to, and northeast of the former.
Botl 1races show a throw of at leust one metre to the northeast and
a subslantial pre-existing right lateral displacement. Tiocal people
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recalled the exact location where tlie ground had deformed and insisted
that the throw was at least two metres, with wlat they deseribed as a
deep fronfal moat, which could admit 2 man.  Aceording to Darabe-
steni the trace hegan to deteriorate soon after the earthguake but it
was &till visible 15 yenrs after the event.  Tlowever, there is no visible
evidence of suel a large movement fodax; ail that one ean see now is
a wide zone, forming a shallow sag in front of a weathered searp about
one metre high facing northeast. Becanse of erosion it is impossible

Trate 1 - Fanlt zone in the Mahbnreh valley looking southenst.

to assess ftoday the sense and nmgnitude of lateral motion from the few
linear features thaf are siill available ay markers across the trace.
There is, however, geologieal evidence in at least three loeaiions hetween
the erossing of the frace with the Mahbureh Itnd and Darabastaneh
which suggests pre-existing rvight-lateral motion.

From Darabastaneh to Saravand the new road leads arownd peak-
2028 amd then follows the river-bed of the Dareaspar-ab to Saraval.
The old track, althongh in places becoming impassible, follows the enst
anks of peak-2028 and runs almost parallel with ihe fault-break
which is still very clearly seen, pariicularly where it erosses low saddles.
Old Saravamd was locateil in n small valley and the enrthquake killed
ahout: 130 people demolishing all houses.  Rockfalls added to the
damage. The village was rebuilt higher up, Plate 2.
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To the sontheast of Saravand there arve no villages for al least
25 kilomelres and tle connfry is almost toltally uninhabited, the ground
rising rapidly to altitwles in excess ol 3000 metres. The question of
whether faulting extended to the region of Lake Ireni-Miunel and
bevond remaing Lo be answered from fnture field lrips.

Basl of Dornd, damage extended across the valley to Turshab, a
large village In 1909, whiclh was Lolally destroyed and half its popula-
tion killed. The villages of Chaqiudnn, Bwlineh, Snzan and particularly

Prare 2 — The village of Saraband.

Gliolah (Ghol-e-Gurehalk) were razed to the ground with heavy loss of
life. Pirbadi recalled large cracks in the ground extending from Zan to
Suzan (Suran?),  This part of the Silakhor valley was not: vigited by the
authors, Damage was equally heavy at Bahramabied and Tarudar where
a spring of water, not far from Tarudae deied up after the earthguake.
Further to the sontheast the ground rises rapidly fo altifudes of
2,500 metres with the IKuh-i-Ushturan {3,500 metres) standing to the
soutleast of the Mahburell Bncd valley., At Heshmatabad and Mahmu-
tabad, near modern Darband, the damage was rather gerious hut very
few people lost. their lives. At Zarnan (Zarch) and at Darnehtakhd,
near Boltubabud in {he Djapelak distrvied, no one was killed but quite
a few louses were rained.  In the Djapelak <distriet damage was wide-
spread but not serions apparently with little or no loss of lives.
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The earthquake was strongly felt, eausing slight damage in the
distriets of Chamabadan and Malayer to the north of Silakhor, as well
as in the districts of Haft-Lengh, Teridan and Chahar-Lengh in the
southwest amd sentheast of the Silakhor valley. Details about earth-
quake elfeets in these distriets are somewhat lacking,  According lo
Shielling (1900h) the shock had eansed dumage 1o all 1he distriets
{(dehestans) between Burujird and Tstaban, but we could find no con-
vincing evidence in support of this statement,

In Burnjird the shock consisted of a long series of violent shocks
wlhich altogether lasted about 4 minutes, the gromnd moving peveepti-
bly in an cast-west direction. It cansed absolufely no damage but it
wus strong enough to throw disghes and glissware from shelves and to
wuse waves on ponds,  Imosome instances water was thrown ont of
open water tanks, even from deep puddles in the streets, mainly from
west 1o east, The shock which was accompanied by undergronn:d
vimbling noise, caused great panie in the towo as well as in villages
in the Chamabadan distriet.

'l Kermanghalh the main shock was felt by everyvone, including
consul Nikolski., Tt lagted not more than a few seconds but the grownd
mations were perceptibly felt from west 1o east. They were accon-
panied by many other wealer ones which lasted for many minutes
altogether.  Apparently fhe shock was very weak; we could fimd no
mention of the event in the dispatehes of the DBritish Consul Cpt.
ITowarth, Commend Papers (1008, 1581 /no. 78) (),

Evidently in Isfalan as well the shoel was neither sufliciently
strong to eanse any coneern nor to merit special mention in the diplo-
matie reports of Januwry and Tebruary 1909 dispatched to Tehran
by the British Consul G, Grahame, Stale Papers (1909; no, 78/48) (19);
nor is there any mention of the event in the local newspapers which
began to veappear just before the abdiention of Muhammad Al Shah
[KWashghul (ro, 2, Rabi-accher 1327), Awjumean-e-Isfalun (no, 24,
Rabi-accher 1327)] {(19).  Also we conld find no evidence that the
earthguake had ecaused undne concern in Khorramabad and further
south in Ahwaz.  As a matter of fact, trade during the period 1509-
1910 in the consular districts of Kermanshah and Isfahan, was not
altected by the Silakhor earthquake, and showed no marked changes
compared with that of 1903 [Command Papers (1531-19G2/1909-1010),
State Peapers (1909-1910/n08. 4538-4365), Kermanshal (no. 1, Hhnl'-
Qa'da 1327)] (39).
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The shock, at 0251 GMT, was Lelt in Baglulad as well as in Borjom,
Thilisi and Zarnabad, where at least two shoeks were Iell by almost
everyone (*7), Tt was also felt rather strongly at Harput, at 0233
GMT with an infensity TV (RF) (37).

Ho far; we have been unable to find any evidence 1hal the shocek
was felt in Hamadan, Telnan or Rasht. Both British soud Russian
consular corvespondence tor January and Fehrmary 1909 makes no men-
tion of the event,

Gorslibor (%) mentions an earthguake whielhh was strongly feli o
Piyatigorsk, about 1,200 kilometres [rom Bilakhor, on the 231 ol
December 1409 at 03 honrs GMT.  The shock cauged slight damage to
masmnry building in the fown, inchuding the gyvmnasinm, as well as
eracks in the ground along newly Ianid water-pipes; he assigns an inten-
sity VI (RF?) to the shock and Kerndk (21), on the anthority of Gorsh-
Eor (18) alone, assigns an epicentre at 44,008 -43. 198, as well us a magni-
fule of 5.1,

Damaging aftershocks in the Silakhor distried continued for almost
six months., One of these shocks was felt by Alajor Sukhenko’s mis-
sion at Buwmjird on the 13th of February at 8 pm. lueal time. The
shocele was rather weak and it lasted only a few seconds,  The following
night, anvther violent shocle whieh lasted aboutl 20 seemuls eansed one
of the cossacks of the mission to fall off Lis hed. JMinor shocks, at
least [onr every «ay, continued to the end of Mareh (8). They continued
il tle end of June, some of the altershocks eausing damage in the
region of Bahrein and particularly in the vieinity of Pirhad {1%). There
is some evidence (28), that much of the damage brought about in the
japelak region was due to afiershocks (or from ecarfhguakes that
followed the 1909 event) as a result of which a number of springs (ried
np aiul a number of people were killed by roekialls or landslides.  Late
in 19089, many villages in the Djapelak region were abandoned as a
result of the frequent earthquales.
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