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Earthquakes in the Mediterranean
and Middle East

The ability to predict future earthquake hazards in a particular
region requires an understanding of seismic activity far back into
history – long before the advent of modern seismographic instruments. This book uses a multidisciplinary approach to examine historical evidence from the last 2000 years for earthquakes in the eastern Mediterranean and Middle East and attempts to answer the
following questions. When and where have large earthquakes happened in the past? Is it possible to assess the location and magnitude of earthquakes from literary and archaeological sources? How
can this evidence contribute to our scientific understanding of earthquake activity?
Early chapters review techniques of historical seismology,
including assessments of macroseismic data. The main body of the
book comprises a catalogue of more than 4000 earthquakes that
have been identified from historical sources. Each event is supported
by textual evidence extracted from primary sources and translated
into English. Most of these events are also evaluated in terms of
location, magnitude and associated physical and societal effects.
The area covered encompasses southern Rumania, Albania, Bulgaria, Macedonia, Greece, Turkey, Lebanon, Israel, Egypt, Jordan,
Syria and Iraq. The book documents past seismic events within
that region, places them in a broad tectonic framework, and provides essential information for those attempting to prepare for, and
mitigate the effects of, future earthquakes and tsunamis in these
countries.
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This volume is an indispensable reference for all
researchers studying the seismic history of the eastern Mediterranean and Middle East, including archaeologists, historians, Earth
scientists, engineers and earthquake-hazard analysts.
A parametric catalogue of the seismic events presented can
be downloaded from www.cambridge.org/9780521872928.
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Preface

Throughout the ages earthquakes have been one of the
most destructive natural hazards, if not to human life
itself, then most certainly to the works of man. Earthquake hazards are not always perceived to their full
extent. They have long been associated with crises in
human affairs, and they are seen as having certain effects
or consequences that are rarely specified in advance
or fully understood. In a developing country of limited
resources and with investments concentrated in seismic
areas, the consequences of a large earthquake should be
feared as much as the phenomenon itself.
The literary and field studies of ancient and modern earthquakes show that people view differently the
challenges and hazards of their natural environment. In
historical times the damage and sudden crippling of the
economy of a state led to population movements, emigration and crises in political affairs, triggering invasions and
wars and even truces between belligerent states. The loss
of life must have been considerable but is difficult to estimate. Also in modern times, particularly in developing
countries, earthquakes have caused economic and political crises, increases in taxation and undesirable, though
necessary, borrowing from other countries.
The average number of people killed today annually is certainly much smaller than the annual number
of persons killed by drugs, famine, undeclared wars and
motor cars. At the present level of technology, earthquakes cannot be prevented. However, subject only to
budgetary constraints, their disastrous effects can be minimised. Earthquakes are destructive because man has
made them so by investing his wealth with a disregard
for the hazards he knows that Nature may have in store
for him. This disregard stems from a variety of reasons,
the most important being simply the lack of awareness
and technical knowledge to alleviate such risks. Another
cause is often the apathy of the populace, which is
vii
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Preface

Figure 1 A map of worldwide seismicity before 1851, determined from literary sources by Mallet in 1857.

probably due to ignorance. It was, and to some extent still
is, not uncommon for people to accept earthquakes and
their effects as acts of God about which very little can be
done.
The differences in attitude to earthquake hazards found both in historical and in modern times cannot be explained in terms of the magnitude or frequency
of such disasters alone. It is the perception of the disaster that controls the attitude and stimulates awareness.
For instance, very little improvement in building materials and in methods of construction results from an earthquake that destroyed or destroys today remote villages in
a developing country. After a very short period of enthusiasm for a restoration plan, the interest of the few concerned dies out. Apart from those afflicted, few in the
country will be affected and soon the whole problem will
be forgotten. In contrast, the damage or destruction of a
capital city or of a major engineering structure on which
the economy of the country depends will stimulate a completely different degree of awareness. Here, the disaster may or might not affect the economy of the country,
but the strain will be felt by all, but again will soon be
forgotten.
Since we cannot know what will happen in the
future, to estimate likely earthquake hazards we have
to find out what happened in the past and extrapolate
from there a little. Previous research has uncovered evidence of destructive earthquakes in areas where only
small earthquakes have been experienced within the last
century or so. This is not surprising: the timescale of geol-
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ogy is vastly different from that of human history, so
some parts of the world may suffer violent earthquakes
over a very short period of the geological timescale.
It follows, therefore, that, if we took account only of
information about the last century, during which earthquakes have been recorded by instruments (and even
then not uniformly throughout the globe), we would have
no way of knowing whether an apparently seismically
‘quiet’ area today is in fact at risk from a damaging
earthquake.
A striking illustration of the value of historical
data, and one of the germinal impulses leading us to study
the long-term occurrence of earthquakes, came primarily
from comparing two maps of world seismic activity. The
first, Mallet’s map, Figure 1, was compiled in the mid1800s by a painstaking, solitary scientist, and the second,
Figure 2, was compiled in the mid-1900s, by a group of
seismologists as the result of a worldwide multi-milliondollar effort.
Both the similarities and the differences between
these maps show that the former was anticipatory of later
discoveries. One can see almost all the plate boundaries
and seismic zones we know today depicted solely from
historical data. The data Mallet used to construct this map
are as crude as the hypothesis or theory of plate tectonics
that makes one look for such boundaries. However, on
the same map one can also see seismically active regions,
such as the Dead Sea fault and Eastern Anatolian fault
zones (Figure 3), these being shown as almost totally inactive on the twentieth-century map.
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Preface

Figure 2 The worldwide distribution of instrumentally determined locations of earthquakes 1962–1967
(Barazangi and Dorman 1969).

Figure 3 A detail of Mallet’s 1857 seismicity map focusing on
the general area of our study. The highest seismicity is shown
for the Red Sea, the Dead Sea Fault zone and its extension
along the East Anatolian Fault Zone, regions that have been
seismically quiescent for more than 150 years.

In fact any interested scientist before the turn
of the twentieth century, or any scholar much earlier,
could have gained access to historical data for early earthquakes dating from before Mallet’s time. Had it occurred
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to him to do so, he would perhaps have discovered plate
tectonics and almost all the main deforming belts in the
region we know today, as well as the world distribution of
seismic hazard.
There is more to be seen in Mallet’s map than
appears to be there at first sight. In particular, it shows
the results of interdisciplinary research that can come to
fruition not through the agency of a national or international committee for planning or financing research in
global or regional seismicity, which would probably cause
the project to founder by setting up unimaginative constraints, such as an unrealistic time limit, but by the efforts
of dedicated individuals such as Mallet, in the days when
one had time and was able to read and write in languages
other than computer language.
The need to test observations of short-term seismicity against longer-term trends identified from historical studies requires one to resort to original material
that can best be assessed from an interdisciplinary study
that gives a far fuller understanding of earthquake hazard, because it is based on human experience of earthquakes over a much greater segment of the geological
timescale, namely 2000 years or more under favourable
conditions, than the mere 80 years or so of the instrumental record of earthquakes. Such information is invaluable, not only in the study of earthquakes per se, but
also regarding the climate and weather, and can guide
the engineer to design structures to resist the forces of
Nature without being taken by surprise by unexpected
events.
When, in the early 1960s, I first started the systematic study of historical earthquakes in Iran, it was not
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Preface

Figure 4 A map of the region under investigation.

clear in advance just how much their study could lead
to a better understanding of their generic cause and the
associated hazard. The benefit of being able to refer to
observations over a period more than ten times longer
than the 80 years or so that has elapsed since the advent
of modern seismology, however, was obvious. Soon the
work extended to neighbouring regions and ended up
with the whole of the Eastern Mediterranean and the
Near East, an area confined between 28ç and 43ç N and
18ç and 45ç E, extending from Greece to Iraq and from
the Danube to Egypt, Figure 4.
Much of the region is tectonically active, with a
seismic history that is amply, but not uniformly, documented throughout the past two millennia. This region
is an outstanding natural laboratory for the investigation of earthquakes and seismic sea-waves (the so-called
tsunamis) because its tectonic motions are rapid and varied and reasonably well understood.
At the same time attempts were made to acquire
for comparison an insight into the long-term seismicity
of less-well-documented, but equally seismically active,
regions, such as Afghanistan, Pakistan and northern
India, including parts of Tibet, East and West Africa and
Central America, with varying degrees of success. The
cursory study of the seismicity of the European area, that
is, of Iceland, northwest Europe including the UK, Holland, Norway and Sweden, as well as of Switzerland was
incidental and not as thorough as it should have been,
but was useful nonetheless in demonstrating the diverse
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problems that arise from the exposure of various types
of constructions to earthquakes, from the various ways
of reporting earthquake effects and the historiography of
different parts of the world.
At the outset of this work, in the early 1960s, I
began with a reappraisal of existing descriptive earthquake catalogues and of field reports. Soon it became
clear that these, as well as later works, including some of
my earlier works, had many shortcomings: some of them
were lacking the approach necessary for clarifying problems of dating and location, in particular the assessment
of the area over which a particular earthquake was felt or
caused damage, which is important for the estimation of
its magnitude. Other works lacked clear perspective and
originality, and the purpose for which they were written
was not evident.
This led to an attempt to purge these catalogues
of errors and spurious events, but disentangling complications and rectifying the various errors was found to
be such a time-consuming process that it prompted a
fresh start, by resorting directly to original sources. The
work started from primary sources quoted in pre-1963
earthquake catalogues, which drew on both occidental
and oriental sources that for many years had been standard references concerning historical earthquakes for the
region. Into this improved database, gradually, over a
long period of time and with the great help of Charles
Melville, Jean Vogt, Caroline Finkel and Dominic White
among others, I incorporated a much larger body of
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xi

Figure 5 Major tectonic elements of the study region.

information from a wide variety of primary sources,
both published and unpublished. We have gone to some
lengths in the treatment of sources is point out the errors I
perceive in some of these works, particularly recent. The
intention towards their authors is not vindictive – rather
I view this scientific debate as a positive step forward for
the whole academic community involved.
The principal justification for returning to primary
sources was to improve on previous interpretations, by
adopting a consistent and systematic approach to all the
pertinent material, which is easier to say than to do. In so
doing, of course, one is not simply looking to verify the
information of existing catalogues. Using the experience
gained from field studies and applying knowledge derived
from the available information and history of the region,
which requires the appropriate specialist skills, invariably
allowed an enormous increase in data, not only for known
but in particular for previously unknown earthquakes.
Most of this information came from local historians and chroniclers. For the better-documented regions
where ancient civilisations and developed cultures have
flourished, information about earthquakes can go as far
back as 2500 years ago. However, clearly, if such literary
sources, which are written in both dead and living languages, are to be useful to modern science, they must be
read and the evidence they provide must be subjected to
a rigorous critical analysis, informed by an awareness of
the nature of the evidence they provide and of the context in which they were written. If these sources tell us
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enough about past earthquakes, we can, using modern
techniques, estimate their size and location and the likely
effects should they happen again. In the same way, identifying the time intervals between destructive earthquakes
can help to establish a continuous or clustered pattern for
their occurrence and for the long-term seismicity in that
region.
Naturally, the prime purpose was not so much to
investigate only the historical implications of earthquakes
for the social, political and economic life of past centuries. Historiography and linguistic problems are relevant when they have a direct bearing on the understanding of the earthquake(s) being described, for example
by revealing any bias or unreliability of the author concerned, the quality of information and the use he made
of the earlier sources available to him. Purely historiographical research, interesting though it is, is ancillary in
this context and is not the main end in itself. When we
consider the diversity of sources, the diverse languages
involved and the paucity of libraries of the relevant types
of material, it is clear that such research is extremely
time-consuming. This is especially true with respect
to the retrieval of earthquake-related material from
oriental sources.
The book is written with the Earth scientist, engineering seismologist, economist and ‘decision maker’ in
mind, and aims primarily at producing a corpus of original information regarding the long-term seismicity of the
Eastern Mediterranean and of the Middle East, the area
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bounded by 28ç and 44ç N, and 18ç and 44ç E, shown in
Figure 5. Some readers may find it disappointing that the
book does not deal much with recent earthquakes or with
their effects on modern types of structures or with purely
seismological and engineering questions, but I must say
that the bias towards other material is intentional.
The book reviews the basic principles of engineering seismology and of active tectonics, the field evidence for coseismic surface faulting and the uniform
reassessment of earthquake parameters for early and
recent events and, in a separate chapter, presents in
some detail macroseismic information on historical earthquakes before 1900, which is the principal objective. This
information is brought together with twenty-first-century
knowledge of tectonics and seismology and with field
observations regarding the vulnerability, chiefly, of early,
old or rural structures, distilling this diverse information,
which can then be used to calibrate and compare presentday earthquake activity with the seismicity of the region
in earlier times.
This comparison is then used to assess, in general
terms, earthquake hazard, i.e. the frequency of occurrence of past earthquakes, two of the most important
factors in describing seismicity. It is shown that this will
be possible only when historical information is converted
into numbers representing the epicentral location and
magnitude of the events concerned, accompanied by an
estimate of the reliability of their assessment. It is shown
that this can be done, making it possible to address fundamental questions such as the following. How can accounts
of ancient events contribute to our scientific understanding of earthquake activity? When and where have earthquakes happened in the past? Is the instrumental record
of the twentieth century a guide to past seismicity and
earthquake hazard, and sufficient to allow us to predict
what might be expected in the future? Fortunately, the
region covered by this study is one of the very few that
lends itself to such a long-term perspective, northeast
China and perhaps Japan being similarly good candidates
(Gu Gongxu et al. 1983, Utsu 1990).

Earthquake risk
The results from this work are important not only
for the Earth scientist but also for the engineering seismologist and physical planner who are interested in the
mitigation of natural risks. It is important that the notion
of earthquake risk be understood at the outset.
As we will see, earthquake risks are created not
only by Nature but also by man, who chooses hazardous
sites on which to build vulnerable structures. Earthquake
risk is also closely connected with our technological
development. Although these risks cannot be prevented,

© in this web service Cambridge University Press & Assessment

their magnitude and after-effects can be minimised. In
order to mitigate risk one must first view the problem
in its entirety, as originally defined by UNESCO in 1978
(Algermissen et al. 1979, Fournier d’Albe 1982). It is
a multidisciplinary isssue, in its simplest form best portrayed by the relation
[Earthquake Risk] = [Earthquake Hazard]
7 [Structural Vulnerability]
× (Value)

(1)

This equation tells us that earthquake risk is made
up of the earthquake hazard, the vulnerability of the
structure and the value or loss, each of which involves a
range of specialities. The definition of risk makes a clear
distinction between earthquake hazard, which deals with
tectonics, seismology and engineering seismology, specialities that belong to the Earth sciences, and vulnerability, which is concerned with building materials, foundations, structural engineering and retrofitting, subjects that
belong to the field of earthquake engineering. Note that
in equation (1) the [Earthquake Hazard] and [Structural
Vulnerability] terms must be interdependent functions.
Hazard, in its simplest definitions, is the chance
of a damaging earthquake happening within a specific
period of time and given area. Earthquake hazard is
beyond human control, but an accurate knowledge of it,
of its spatial distribution and, as far as possible, of its fluctuations in time, is essential for any rational assessment of
risk. An important obstacle to the assessment of hazard at
present is the lack of information about old earthquakes.
Assessment of earthquake hazard is the subject matter of
Earth sciences.
Vulnerability is the degree of structural damage
or loss resulting from an earthquake of a given magnitude
and is the subject matter of earthquake engineering. Vulnerability is determined by the physical characteristics of
structures; it can therefore be controlled and reduced by
appropriate action, though sometimes at a cost that must
be justified by a diminished probability of loss.
However, while it is possible to control the vulnerability of new structures, it is difficult to estimate the vulnerability of existing buildings in which the great majority of people in seismic areas will have to live and work
for a considerable time to come. Furthermore, the vulnerability of human settlements depends not only on
that of individual buildings but also on that of all the
essential services, such as transport, communications and
water supply, which allow it to function. A further complication in seismic regions is the assessment of the vulnerability, which for man-made structures increases with
time due to damage caused by near or distant earthquakes, improperly executed repairs and badly designed
strengthening.
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Measures to reduce vulnerability can be thought
of either as long-term, e.g. earthquake-resistant design
and construction, appropriate physical planning of
settlements, or as short-term action in response to the
post-earthquake exceptional hazard. The decision to
undertake such measures will presumably be based on
assessments of the risk to the community and on judgement as to whether these risks are acceptable,
Value may be taken either in the sense of capital
value or in terms of the production capacity of a vulnerable element, such as lives and property, exposed to the
hazard.

Area of study
The study is concerned with a relatively large area
defined by the coordinates 28ç –43ç N in latitude and 18ç –
45ç E in longitude, Figure 5. This area includes Albania,
part of Armenia, Bulgaria, Cyprus, upper Egypt, a part of
Georgia, Greece, part of Iraq, Israel, Jordan, Lebanon,
Macedonia, Montenegro, Palestine, Syria and Turkey,
a region of high seismicity and well-developed tectonic
activity, offering thus the opportunity for extensive field
studies.
In studying this region from a long-term historical
perspective one has to deal with more than a dozen languages but also with a relatively well-documented history
for which there is a variety of source materials. The same
applies to secondary sources, such as specialist studies on
its history, geography and archaeology, and to scientific
publications.

A note on transliteration
Place names are often spelt as they are written in
the script of the country in which they are located; this
generally involves a transliteration. Because of the fluctuating demarcation of boundaries over the long period
covered, and because places formerly in one country were
once in another, it is in practice necessary to refer to
places as they were known in the historical context in
which they were cited. Their equivalents are given as
identified, together with other modern names conforming
to the current indigenous spelling. In some areas names
are given a standard spelling, chosen arbitrarily for its
familiarity.

A note on chronology
Several calendars have been used to date earthquakes recorded in the Eastern Mediterranean region
and in the Middle East, notably the Indiction (Ind.),
Annus Mundi Alexandrian (A.M.Alx.), Annus Mundi
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Byzantine (A.M.Byz.), Armenian with variations (Ar.),
Muslim hijra (a.H.), Old Style (O.S.) and New Style
(N.S.).
Details of these and others less frequently
employed can be found in Grumel (1958), FreemanGranville (1963), Altinay (1930) and Unat (1984), which
have been used to convert dates in the Christian era.
The Muslim Hijra calendar is lunar and began on 16 July
AD 622. Conversions are calculated from the tables of
Cattenoz (1961).
Throughout the book, dates are given in AD
unless otherwise indicated.
In England the change from Julian or Old Style
to Gregorian, New Style dating took place in September 1752. The Old Style system continued to be used by
Greek Orthodox countries as late as the first decades of
the twentieth century.
If the year of an event is given in an early calendar,
the conventional year of the event shown at the head of
an entry is the year which covers the greater part of the
year.
Headings in square brackets indicate a spurious
event.
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Istanbul
BBA A AMD
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Cevdet-Dahiliye
BBA CE
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Başbakanlik Osmanli Arşivi,
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Milli Kütüphane, Kadi sicilleri
Millet Library, Istanbul
Neos Hellinomnimon, Athens,
1904–1930
Oxford Dictionary of Byzantium,
Kazhdan et al. (eds), OUP, 1991
Politisches Archiv des Auswärtigen
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