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Suaaary, — New bibliographical and fiell data are presented on
two little-known earthquakes which ocewrred in the Khorassan Province
of Tran. The Kashmar {Turshiz} earlhquake of 25 Beptember 1903 destroyed
part of the present-day town of Kashmar and some surrounding villazes
and killed 209 people. The Torbat-c Heidariyeh carthquake of 25 May 1923
tlestroyed completely 5§ villages south of Torhat-e Jcidariveh and Lkilled
2,219 people. Both these earthquakes and a few otlier smaller ones after
1900 present the characteristics of heing located on or near the aetive Do-
runeh Faunlt, of having moderate magnitudes belween 5 and 6, of being
very shallow and responsible for high intensitics restricted to areas less
than 10 km in maximum dimension,

R1AsSSTNTO. — ln questa nota sono riportati nmovi dati racecolti bi-
blivgraficamente ¢ in loco concernenti due terremeoti poco conosciuti, av-
venuti nella Provineia Jdi Khorassan (Tran). 11 terremoto di Kashmar (Tur-
shiz) del 25 Scttembre 1903 distrusse parte della attuale eitid di Kashmar
e aleuni villaggi ecircostanti caunsando la morte (i 209 persone. 11 terrenioto
di Torbat-c Heidariyeh del 25 Maggio 1923 distrnsse completamente einque
villagzi o sud della citth provecando la morte di 2.21¢ persone. Entrambi
i torremoti ed aleuni altri d'intensitdi minere dopo i1 1900, presentano le
segucnti caratteristiche: sono localizzatl sulla o vicino alla faglia attiva di
Dorunel; hanno una magnitudoe moderata compresa fra 5 ¢ 6; sone molto
superficiali ¢ di elevata intensiti: mentre l'arca macrosismica interessata
&, nella sua massima dimensione, inleriore ai 10 km.

(*) Engineering Seismology. Imperial College, London SW7 (England),
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1. = INTRODUCTION

1.1 tieneral

Very little precise information has been uncovered to date on the
muany destruetive earthgnakes known to have ocenrred in the Khor-
assan Provinee of Tran (). This lack of information is particularly
acute for the regions away from the largest population centres of
Maslhed and Nishapur in the north and Qain and Bivjand in the south,
and greatly impedes the assessment of the early regional seismicity
ol east Tran. Tn the Dasht-e Bayaz and Gonabad basins which were
devastated by {he earthquake of 1968, und in the IKashmar and Tor-
hat-e Lleidariyeh vegion, it Is only after about 1000 that the dala
bhecomes sufficiently precise to be used in selsmotectonic and seismieity
stndies.  Tn the latter region in particular, despite a recorded legend
which mentions frequent devastating earthguakes (7) and the presence
of the major active Dorunell Fault, only two destructive earthquakes
are known in any detail, the Kashmiw (Turshiz) earthquake of 1903
and the Torbat-c¢ Heidariveh (sonth) earthguake of 1923. These two
events thus take on o special importanee in studies of regionnl seis-
miecity, and it becomes essential that they should be documented as
accurately as possible.  The present note summarizes some new bi-
blivgraphical and f{ield data on these two earthquakes and on some
smaller earthquakes in the region.

1.2 The Darunel Pauli

The tectonies of the Kashmar-Torbat-¢ Heidariveh region are
dominated by the Doruneli Fanlt, a major element in the strueture
of Tran, second only in importance to the Zagros “Thrust” in the
southwest of the counfry. In the region considered here, the Dorunch
Fault is browlly east-west in direetion and concave towards the south
(Fig. 1). Tt separates the Kuli-e Surkh mountain range in the north
from the Kavir-e Namak basin in the sonth @i crosses over most
of its length Recent and contemporary sediment fun formations.
A recent field reeonnaissance to the region found evidence that the
latest displacements on the fanlt were predominantly vertical and in
the sense of elevating the northern mountain bloek with respeect to
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Fig. 1 -~ Kasnuvar-Torsar-r HElDARIYEN REGION,

1. Regions above 1500 m: 2. Dorunch Fault: 3. Magnitude of instrumentally
determined earthquakes: 4. Epicentral rvegion of destructive earthinake:
hatehed, villages affected; cross-halched, villages completely destroyed.

the basin (12). The reader is also referred to Wellman (M) and Gansser (8)
for more information on the teetonics of the region,

2, — KasnMar (TURSHIZ) EARTHQUAKE, 1903

2.1 Documenied shocks in 1902 and 15903

A few shocks are known for the pre-instrumental period as they
were reported by Almagzov (1), the russian military doctor resident
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in Torbat-e Heidariveh and in charge of metereological, seismological
and intelligence information,

20 July, 1902: two consecutive shoeks damaged some houses about
7 km northwest of Torbat-e Ileidariyeh in Rmnd-¢ Majan. The
shoeks were not felt in Torbat-e Ileidariveh (1);

10 January, 1903: an earthquake ocenrred at 13" 18= Jocal time and
was felt with intensity IV (Rossi-Forrel?) in Torbat-e Heidariyeh,
Tt was most severe in Dowletabad 28 km east of Torbat-e Heida-
riveh, but did not eause any destructions (3);

19 June, 1903: a slight shock was felt in Torbat-e ITeidariyeh {2);
20 June, 1903: a slight shock was felt in Torbat-c¢ Ileidariyeh (2};

21 June, 1903: two shocks oceurred at 06w 58m, the first one being
of intensity TIT (Rossi Forrel?) in Torbat-e Heidaviyeh (2);

23 June, 1903: an earthquake occurred at 23v 48m and was felt with
intensity V (Rossi-Forrel?) in Torbat-e Heidariveh. The in-
habitants fled to the streets (2);

21 June, 1%03: a shock was felt at 01t (3m (),

2.2 Kashmar (Turshiz) ewrthquake, 1903

The earthquake oceurred on the 25 September, 1903 at 024 31m
local time and was deseribed in detail by Almazov who visited the
site shortly after the event (2). 1lis report, given here in exlenso, cons-
titutes the only eyewitness account of the event and is probably very
gecurate on most of its peints. The present-day town of Kashmar
was called Turshiz up to the first decades of the 20th centnry.

fTurshiz, Persin. At 25 31m an egrthaquake ocenvred in the form
of several abrupt shocks of which up to 20 were counted. The direction
of the earthguake in the general opinion was from the northwest, its
duration 25-30 secowls, ity intensity (1) IX, The earthquake pre-
ceded an underground noise. After the carthquake the water in the
wells incrensed, as well as in the ganats, espeelally in the ganat at
Fadafin, 2 versts (2) from Turshiz, where it was said that the flow
of water doubled. Out of 1200 houses in Turshiz (3) half were des-
troyed, about 00 were severely damaged, and the rest were slightly
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damaged. Houses of unbaked and mixed brieks suffered most, and
thick walls made of kiln hricks were fractured in places but not des-
troyed; in the mnd houses generally the domed roofs which were
usually made of unbaked bricks collapsed, the annual luyer of clay

spread on tlie roof and which increased its thickness up to 1 - -
¥]

shin (4) heing partly responsible for this collapse. The sonthern part
of the town and the northeastern suburbs were particularly damaged,
as well a8 the nearest villages. The area of desiruction extended to
w radins of 20 versts with the centre at Turshiz, in the west the des-
truction extending to 35 versts. There is information that the shock
was felt in Bijistan. Walls collapsed in all directions (5), in some places
in one direction, in other places in another direction, and elsewlhore
vet in another direction, but nevertheless, as if the walls which were
spared were orienteld west or northwest, thus indieating the dirvection
of the ewrthquake shock. The angle with respect to the horizonial
of the fissures in the houses were approximately $0°. The town is
Ivcaterl in a wvalley, in the north the monntains are 8 versts away,
anrl in the south 20 versts; in the horthern monntaing ocecurred rock-
talls of several hundred puds (6). The soil is loess, in places mixed
with clay. 25 villages were destroyed or affected (7).

During the fime that T stayed in Turshiz to colleet information
on this earthquake, from the 29th of September to the Tth October,
there were up to 40 ground shocks. The strongest oecarred on the
304l Beptember near sunset; it lagted about 5 seconds and eaused the
destruetion of some Lhouses in the town wil in some villages; on that
game fny during {he last three liours there were six more shocks,

1) Presumahty in the Rossi Forrel seale;

(2) 1T versl = 1.06 km;

(3} In 1894 the town was deseribed as covering an arca of about 1,2 kni®
and containing about 1200 houses (Baumgarten., 1896);

(4) 1 arshin = 71,12 cw.

(5} This ohviously refers to the town of Turshiz, and not to Bijistan;

{6y 1 pud = 16.38 kg;

{7} There were belween 80 and 120 villages in the vieinity of Turshiz,
with an average of about GO Louses per village and a total population, ex-
cluding Turshiz, of about 24,000 (Banmguarten, 1896);

(8) The population of Turshiz was about G000 (Baumgarten, 1836);

{9} The last reported aftershock was felt in Turshiz on the 17th De-
cember 1803 ahout 40 minutes hefore sunrise.



34 I. & TCHALENKO

though not strong ({intensitics from [1T to V), yet istinetly felt (the
observers at this time were either in movement or gitting on the floor),
Altogether, the shocks during this day oecurred either at sunset or
shortly affer. 100 people were killed in Turghiz (8), two having died
{he fivst: day of their injuries; there were more than 100 injurad. In
the villages (7) one counted 99 killed and 161 injured, Hut there were
surely more. (V. Almazov, Director of the Center for Medieal O-
servation in Torbal-e Heidariyeh)'.

“Torbat-e Heidariyeh, Persia. At 2% 28m there ocemrred an earth-
quake wlich lasted 25 seconds. The direetion of the earthquake was
in the opinion of most of the inhabitants from the northwest, and the
intensity VI. The earthquake was accompanied by a strong under-
ground soundd which started aboul 5 seconds before the earthguake
and produced at first the impression of a distant thunder and rumble
of a storm, Doors and windows banged violently, beds swayed, aml
the erockery rattled. During this fime the carth was moving in Tur-
shiz. Of the shocks that followed in Turshiz the strongest oceurred
on the 30th September. It was alzso felt in Torbat-e Tleidariyeh, but
not so strongly. Traring the night of the 10th to 11th October at about
210 3o there again occurred an earthquale of intensity about TV (9)
(V. Almazov, Director of the Centlre for Medical Observatlions)'.

It seems likely that Almazov did not visit personally the villages
around Turshiz and that the arvea of destruetion which he mentions
shoulil be interpreted as the area over which villages were affected
by damage of some sort albeit not necessarily severe. The houses in
the region, Deing entirely of adobe and snn-dried brick, wonll be
fissnred at very low infensities, but the small number of casualties
in these villages suggests tlint completely collupsed houses were the
exception. The easnalty figures given are probably as reliable as
could possibly Dbe obtained at the time because Almazov's misgion in
Turshiz was the organization of medical relief and aid from his hos-
pital in Torbat-e Heidariyeh. SBykes who visited the town in 1904
also nofed that Turshiz “sulfered considerably (during the carthqnake
of 1803, which tortunately affected only a small area® (1),

3. — TormaAL-E IEIDARIYEIL (SOUTI) EARTIIQUAKE, 1923

The earthquake oceurred on the 25th May 1923 at 220 21= GMT
{26 May 1923 at 021 21m ]oeal time) and is attributed @ magnitude
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ranging between 5 and 6 (58). The field studies reported below

have established that the epicentral vegion was centered about 8 km
southwest of Torbat-e leidariyeh. Contrary to the indications of
several earthquake catalogues, [Sieberg (19, repeated by Rezanov (s},
and others], the town itself was not affected and did not sufter any
casnaltics. However, as the event is already known as the “Torbat-e
Heidariyeh ecarthquake”, this name will be retained here with the
addition of *south” to indicate that the earthquake affeeted a region
south of the town.

Fig. 2 — RuiNs oF QAL’El XOW VILLAGE DESTROYED BY THE 1023 EArTH-
QUAKE.

The village was at the southeastern limit of the epicentral region and was

only partially destroyed. The houses which survived and arve still inhabited

to-day can be scen in the background.

The ruins of some of the destroyed villages are still visible to-day
(Fig. 2) and many of the swrvivors are still living in the region and
can recount the details of the event. DBy cross-reference between the
different villages and comparison with the oceasional contemporary
press report, the reliability of this information was generally found
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to be high. The epicentral region was located along, and south of,
the Dornneh Fault, and included 3 villages which were completely
destroved: IToz Sorkh (formerly Murtazaviel), Gujun (formerly Kuzanj},
Klurg, Taghiabad and Kaj Darakht (Fig. 3). The destruction decre-
aseld rapidly away from this region: in Buriabad, many houses col-
lapsed, but the Mosque still standing to-day suffered practically no
damage at all, and in Qal’eh Now only one half of the houses needed
reconstruction (Fig. 2). In Shadmelr, only a few houses collapsed
completely even though the village was eventually reset south of its
original position. Casnalties and approximate populations of the
time for these villages, as remembered by the swrviving inhabitants,
were as follows:

Hoz Sorkh (Mwrtazavieh) killed 170 population 300

Guju (Kuzan} 300 T00
Khurg 110 200
I{aj Darakht 70 175
Buriabad 64 600?
Qal'eh Now 8 100
Shadmehr 25 650

The above list is not complete as some of the villages around the
epicentral region were not visited and others produced inconsistent
results which were not considered sufficiently reliable. Turthermore,
a few villages are to-day no longer inhabited (eg. Taghiabad), and
others which bear multiple names {eg. 1oz Sorkh-Murtazaviel-Ba-
drabad) may indicate that after 1923 some villages were regrouped
rather than rebuilt individually. In view of these considerations,
the official figure of 2,219 killed and 170 severely injured given ab
the time by the Governor General seems reasonable amd moreover
corresponds to the impression gained Ifrom contemporary news
reports (19),

The extent of the area where damaged oceurred ean be defined
gquite accurately and does not exceed 10 km from east to west and
5 km from north to south (Figs. 3 and 4), Outside this area, damage
was insignifieant or nil; Zarmeh, Zarmihr, Zahirabad and Iskandarabad,
situnted respectively northwest, west, southwest and south Shadmehr
and all less than 10 km away from this village, were practically un-
affected. Similarly, Alahabad, situated about 10 km sontheast of
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1) Village destroyed or damaged: 2) as 1 but uninhabited {o-day: 3) approximate region of toial destruction:
4) fanlt: 5) youngest fault frace: G6) stream DLed: 7) Mashad-Birdjand road: 8) qnanat.
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Qal'ch Now, and, as already mentioned, Torbat-e Heidariyeh, were
undamagerl.

Exeept for a single unconfirmed report of fissures near Kaj Da-
rakht, no ecases of gronnd fracturing of any kind were noticed at the
time by the inhabitants. Tlow in the ganats was however consistently
reported as having signiticantly increased, in particular in Buriabad,
Hoz Sorkh, Khurg and Guju. In Iskandarabad, a ganat whieh had
been dry for some time before the earthquake, starteil flowing again,

4, — EARTIIQUAKRE OF THE & OCTOBER, 1962

After 1923, only one earthquake is known to have cansed some
destruction in the regions crossed by the Dorunch Fauli. It oceurred
on the & Oectober, 1962 and the instrumental epicentre was located
south of the Fault and about mid-way between the 1903 anid the 1923
events (Fig. 1); the magnitwde was estimuted at 5. The villages of
Ahmadabad, Mahmalad and Rizteh (?) sitnated in a region about
10 km south of the instrumentally determined epicentre were severely
damageil. 6 people were killed and 3 injured, most of the population
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Fig, 4 — 1923 RFICENTRAL REGION SEEN FROM THE EasT.
The nearest village (left) is Buriabad and the farthest, Kaj Darakht. The
fault zone passes cast (right) of the hill hehind Kaj Darakht and crosses
the Shast Darreh flood plain towards the eentre-right edge of the photograpl.
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having apparently been forewarned by a foreshock about 5 minutes
before the main shock (3).

3, — CONCLUDING REMARKS

The 1903 and 1923 earthquakes have several points in common.
They each alfected small areas situated along, and immediately south
of, the Doruneh fanlt, and probably not exceeding abont 10 km in
largest dimension. Epicentral intensitics were high in these areas
even though the magnitudes were only maoderate (5.5 to 6 in the
1923 earthquake) indieating very shallow hypocentres. The shocks
nesr Torbat-¢ Heidaviyeh in 1902 and 1903, and the carthquake of
1962 also affected very localized arens, and the other instrumentally
determined earthignakes in the region are all of magnitude 6 or nnder,
with one exeeption on 4 AMay 1940 with magnitude 6.5 (Fig. 1).
More data on pre-1900 earthquakes is however required to establish
whether this type of earthquake which seems to be characteristic for
the region during the 20th centnry also prevailed durving earlier times.
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