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THE AIM OF WEST ASIAN CIVILIZATION STUDIES
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Fig.1-1: West Asia connecting the three Continents.
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Akira Tsuneki

TRKE
University of Tsukuba, Japan

What comes to mind when we hear the words Islam
or the Middle East? The majority of us would prob-
ably call to mind negative images (e.g., mysterious,
dangerous, scary, etc.). Here we use a geographical
term, West Asia, instead of Middle East or Orient to
mitigate potential bias (i.e., historical and Western).
West Asia is located at the point of intersection of Af-
rican, Asian and European Continents (Fig. 1-1). The
religions, politics, economies, and cultures of West
Asia have been seen as being in conflict, producing
an unstable social climate. The region has been treat-
ed as a troublemaker in modern world politics, and
Islamic societies have been turned into scapegoats.
Islamic societies have also become counterpoints to
Western societies and have become symbolic of an-
ti-Western viewpoints. In The Clash of Civilizations
and the Remaking of World Order by Samuel Hun-
tington, which has deeply affected modern politics,
the main conflicts after the Cold War changed from
struggles between nations to those between civiliza-
tions. Huntington predicts that the world order will
ultimately reach an impasse. Instead of national bor-
ders and flags, the people start to assemble for their
own culture, civilization and identity. One of the
most severe axes of conflict is between Western (West
European) and Islamic civilizations. People began to
lay great emphasis on cultural differences and this
has been accelerated after September 11, 2001.
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Perspectives from ancient West Asian civilization

However, when we examine modern issues
through the viewpoint of ancient West Asian civili-
zation, is West European civilization in opposition
with Islamic one? Has each civilization grown to
be incompatible with the other?

Most of the fundamental characteristics of mod-
ern Islamic societies (e.g., the interpersonal rela-
tionships based on kinship, and the strong belief in
monotheism) had appeared and developed in West
Asia long before the appearance of Islam. Modern
Islamic societies, whether Arab or not, cannot be
understood without a deep understanding of ancient
West Asian civilization. Once familiar with ancient
West Asian civilization it is possible to identify the
primary elements, such as wheat cultivation, urban-
ism and Christianity, which are also fundamental
in West European societies, have originated in the
West Asian civilization. Islamic and Western civi-
lizations are sibling civilizations that have roots in
ancient West Asian civilization. Therefore, a study
of ancient West Asian civilization contributes to the
understanding of not only modern Islamic societies
but also of the foundation of Western societies.
This study contributes to and promotes mutual
understanding between these two civilizations. As
most modern civilizations owe many elements to
Western civilizations, we believe that the study of
the ancient West Asian civilization is indispensable
to the understanding of foundation of the modern
world, too (Fig. 1-2).

Relationship between modemn,
Western civilizations and
West Asian civilization

Study of the ancient West Asian civilization is indispansable
o the undaratanding of foundation of the moderm warld.

Fig.1-2: Relationships between civilizations.
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Fig.1-3: Modern food stuffs which originated in West Asia.

Societal elements and technologies that originated
in ancient West Asia

There are many familiar elements (social and tech-
nological) which originated in ancient West Asia.
Some major foodstuffs first cultivated and developed
in West Asia include: wheat, barley, and grapes, which
are the materials for bread, beer and wine, beans (e.g.,
peas and lentils), meats (e.g., beef, pork and mutton),
dairy products (e.g., cheese and yogurt), fruits and
vegetables (such as onion, carrot, apple and pear),
olives and olive oil, and coffee, etc. (Fig. 1-3). All of
these modern foodstuffs originated in and were devel-
oped in West Asia. We, who are engaged in the study
of ancient West Asia, would like to inform these facts
to the easygoing persons who believe that the beer
originated in Germany and the wine was developed in
France. European people introduced all of these food-
stuffs from West Asia and just polished up!

The most fundamental technologies and social sys-
tems in the modern world also originated in ancient
West Asia. Today, iron is still the most important
basic material, and the technologies which initially
produced iron can be traced to ancient West Asian
civilization. Copper, then bronze, and iron technol-
ogies were developed in succession in ancient West
Asia. Many kinds of weapons, tools, and other equip-
ment were produced from these metals, and they
played important roles within societies. Technologi-
cal advancements in ancient West Asia also included
glass-working and various types of metallurgy. West
Asia was the most advanced region with regard to
technological developments in the
world between the 10th and Ist
millennia BC. Moreover, these
technologies, advanced for their
time, provide the building blocks
of today’s modern technologies.

Social systems that were devel-
oped in ancient West Asia also
affected life in the modern world.
Currently, over half the world’s
population lives in urban communi-
ties (United Nations, World Urban-
ization Prospects, http://esa.un.org/
unup/). Urbanism first developed
in West Asia, as did the social sys-
tems (i.e., states) which governed
urban communities. To understand
the origin and development of the
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urban communities and state societies, it is necessary
to examine ancient West Asian history. The study of
ancient West Asian civilization reveals the essence of
cities and states, and it gives us a chance to consider
why people gather in cities. This is particularly rele-
vant to issues tied to modern urban problems.

So many social innovations appeared within early
cities and states. The most representative is a literary
system, which is integral to systems of communica-
tion within and between persons and organizations.
The first system of writing was invented in ancient
West Asia, and then spread throughout the Old
World. While some scholars assert that writing was
invented in multiple locations, others believe that the
complicate symbolic systems used for writing could
not have been invented independently in so many
locations and times. They suggest that all literary
systems, at least in the Old World, originated from
Mesopotamian cuneiform. In any cases, proto-writ-
ing pictograms first appeared around 3,300 BC in
Mesopotamia. From these pictograms the first com-
plete system of writing, cuneiform, was invented by
3,100 BC. Study of pictograms and cuneiform clay
tablets shows that there can be no question of the first
writings in West Asia being invented for the adminis-
tration of goods.

The evidence for administration of goods extends
into the Neolithic sealing systems with the use of to-
kens and stamp seals in West Asia. Therefore, 4,000
years of history leading up to the development of
writing systems in the West Asia can be traced to the
sealing systems (Fig. 1-4). This evidence demon-
strates that writing systems were invented inde-
pendently in West Asia. If the history of West Asian
writing is compared to Egyptian hieroglyphs and
Indus script, which lack the pre- and proto-writing
and appeared suddenly as complete writing systems,
the unique local development of writing in West Asia
is significant. Later on, alphabets evolved from the
writings of the late 2nd millennium BC in the east
Mediterranean region, and then dispersed around the
world.

At present, followers of monotheistic religions,
such as Christianity and Islam, comprise the ma-
jority of religious individuals in the world (Pew
Research Center: The Global Religious Landscape,
http://www.pewforum.org/2012/12/18/global-reli-
gious-landscape-exec/). If only the prophets’ names
in Koran are taken into account, it is clear that Islam
has a direct connection to Judaism and Christianity.
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Fig.1-4: Development process of writing.
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West Asia witnessed the development
process of “writing” from goods-administration _:l
system in the Neolithic to the invention of pic- ’

tograms in the Late Uruk and of cuneiform

fes
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Some scholars suggest that Allah and Yahwe orig-
inated from a weather god, such as Hadad or Baal,
in the Pantheon, which date back to the Bronze Age
at least. It is apparent that the gods and goddesses
depicted in the Pantheon were worshipped by the
people of Sumer and Akkad. It is possible that these
gods and goddesses probably date back to the Early
Dynastic period or earlier.

Why study the ancient West Asian civilization?

This symposium is the first step towards creating a
new discipline, West Asian Civilization Studies. West
Asia has been the focal point of great inventions and
developments in human history. It was the dispersal
point for Homo sapiens when they departed from
Africa to other continents. From the 10th to Ist mil-
lennia BC, this region is extremely important to the
history of innovations, such as the origin of agricul-
ture, development of metallurgy, formation of cities,
invention of writing, organization of territorial states,
appearance of monotheism, and so on. West Asia was
technologically and socially ahead of the rest of the
world during this ten thousands year-period of human
history. New innovations were transmitted from West
Asia to the neighboring regions (e.g., Egypt, South
Asia, Central Asia, and Europe) by various groups at
different times. These innovations took root in each
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region and have been improved, refined, and spread
all over the world, particularly by European coun-
tries in early modern times. These West Asian-rooted
innovations have had a significant impact on the rest
of the world and provided foundations for modern
civilizations. However, these facts have not been
properly recognized in modern world. Instead of be-
ing given due consideration, West Asia is typically
judged unfairly as a place of conflict and unfamiliar
cultures.

We would like to recognize the West Asian civiliza-
tion as the place where the foundation for all modern
civilizations was created. We conduct fieldwork in
many locations within West Asia, collect valuable
materials, and should promote our research on the
ancient West Asian civilization. We should undertake
a comparative study of their innovations and the tim-
ing of major developments. Through these studies,
we might be able to answer why ancient West Asian
civilization created and developed so many impor-
tant innovations which now form the foundation for
modern civilizations. We should endeavor to create
a new discipline, West Asian Civilization Studies, to
focus on the history of West Asia prior to Islam. In
promoting this new discipline, we may build a new
image of West Asia, which can stand in opposition
to the prejudice and negative image that is currently
commonplace.
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Introduction

Among the western countries varied climatic condi-
tions prevail over the vast expanse of the West Asia,
among which the hot deserts of Arabia, Iran, eastern
Pakistan, and western Iraq are worth mentioning.
This is besides the fact that the Hindu Kush and Kar-
akorum Ranges in northern Afghanistan and Pakistan
have peaks at elevations between 6,000 and 8,611 m,
with glaciers from small cirques to large Alpine-type
glacial valleys.

The occupants of West Asian countries are a mix
of various races, among which Irano—Arians, Turks,
Arabs, Baluchis and Kurds have very ancient civi-
lizations. West Asia is the cradle of many religions
with Islam prevailing over. The rest includes Zoroas-
trianism, Hinduism and Buddhism.

Geology

Earth, which is the third planet in the Solar System,
has a three-layer structure composed of the crust,
mantle and core. The crust is the thin outer layer
of the Earth and is the prime subject of geological
investigations. Its physico-chemical characteristic
is that it is not homogenous, and thus the crust can
be divided into two types, continental and oceanic,
which are fundamentally different in terms of their
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density, deformation,

and thickness. Conti-
nental sialic crust pre-
vails over a vast extent
of West Asia. However,
oceanic crust exists
under the Black Sea,
Oman Sea, South Cas-
pian, Red Sea and the
Gulf of Aden. Based on
gravimetric data, the
average thickness of
the continental crust is
40 km, which increases
to 60 to 78 km due to
collision of the conver-
gent plates.

Apart from a number

of small plates, three
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Fig. 2-1: Three super-plates.
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super-plates can be rec-
ognized in West Asia.

1) The Turan Plate is to the north, corresponding to
the margin of Laurasia.

2) The Iran Plate was connected to the northern
Gondwana margin until 240 Ma (Middle Triassic)
and subsequently separated to join Laurasia.

3) The Arabian Plate that was positioned on the
north-eastern margin of Africa, and subsequently
separated from the Iran Plate and North Africa by
the opening of the Aden and Red Sea rifts to form
the world’s largest peninsula.

Mineral reserves in West Asia

The following points are fundamental with regard
to mineral reserves in West Asia.

a) The most valuable mineral reserves of West Asia
are metallic types, some of which are of global
importance in terms of quantity and grade.

b) The mineral reserves of West Asia, especially the
metallic reserves, are closely associated with geo-
logical events such as igneous activity.

¢) Vast igneous activity within the Iran Plate has
caused concentration of metallic reserves in Iran,
Turkey, Afghanistan and parts of Pakistan.

d) Apart from the Arabian Shield, which is rich in
gold, silver, zinc and copper, West Asian part of
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the Arabian Plate (the Arabian Platform) is pros-
perous with non-metallic reserves.

e) Mining has a long history in West Asia; for exam-
ple, indications of mining in Turkey date back to
15th to 7th century BC. Gold mining in Arabia
goes back 5,000 years. The results of investiga-
tions carried out by the Cultural Heritage Institute
of Germany show that Iranians are pioneers in
metal extraction and refining.

The major metallogenic provinces of West Asia in-
clude the three Plates of Turan, Iran and Arabia as well
as the intervening rift zones as a fourth province.

In the Azerbaijan Republic, 10 metallogenic zones
and 17 ore-bearing areas with copper, molybdenum
and polymetallic sulfide reserves occur along with
hydrothermal gold, arsenic and cobalt.

In Afghanistan, 21 metallogenic zones hold 37
mineralized areas and 1,428 reserves. In this country,
apart from ferrous and non-ferrous metallic reserves,
rare metals such as beryllium (8 areas), lithium (12
areas), tantalum, cesium and rubidium are worth
mentioning. Some of these deposits are comparable,
for example, to the copper deposits in Zambia. More-
over, the largest copper deposit of West Asia (Hajia-
gale) is located in Afghanistan.

In Turkey, mining has a long history. Apart from
traditional mineral resources such as lead, copper,
zine, iron, chromium and mercury, more than 30 oth-
er economic rocks and minerals exist with global im-
portance. For example, the borax deposits of Turkey
constitute more than half of the world reserves of this
mineral.

In Iran, in addition to Precambrian iron deposits
formed due to global iron mineralization, glob-
al-scale lead—zinc and porphyry copper deposits also
occur.

In north-eastern Iraq, which is a part of the Iran
Plate, igneous activity is responsible for the forma-
tion of many hydrothermal metallic deposits such as
the Serguza lead—zinc deposit, iron deposits of the
Zagros suture zone, the Marapasta iron deposit and
Panjvin chromite.

In the Arabian plate, gold extraction dates back to
3,000 BC. Modern extraction methods use very low-
grade (<0.75 g/ton) rocks and very complex tech-
nology. Platformal regions of Arabia—Iraq contain
non-metallic deposits such as laterite, bauxite, phos-
phorite, and celestite.

Rift Zone Deposits, which are oceanic in origin,
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are dominated by deposits of chromite, manganese,
magnesite and massive copper. For example, chromite
deposits occur within the oceanic crust of Turkey,
eastern and southeastern Iran and Islambagh, Pakistan.

Energy resources in West Asia

The energy resources in West Asia can be categorized
under three headings: coal, radioactive minerals and
hydrocarbons (gas and petroleum).

Coal

With the exception of the coal deposits of the Turan
Plate, such as those of Agh-Darband in north-eastern
Iran and northern Afghanistan, all of the major coal
deposits of West Asia are located in the Iran Plate.

The economic coal deposits of Iran and Afghani-
stan are as ancient as the Late Triassic-Middle Juras-
sic and were deposited in foreland basins produced
by the Early Cimmerian Orogeny. But in Turkey,
lignite and anthracite coals deposits belong to the
Oligocene, Miocene and Pliocene in reserves of more
than 8 billion tons. Despite this fact, Turkey imports
45 million tons of coal annually.

Pakistan has vast reserves of low-quality lignite
and bituminous coal of Tertiary age that are located
over the Indus Basin. The lignite deposits of Pakistan
add up to 630 billion tons.

Radioactive elements

Afghanistan, Pakistan and Turkey are the three
West Asian countries that contain radioactive depos-
its. No data is available on other countries.

Hydrocarbon potentials
On the southern margin of the Turan Plate, which

includes the Azerbaijan Republic, Caspian Sea, Turk-
menistan and northern Afghanistan and in extensive
parts of the Arabian Plate, including Iraq, Kuwait,
western and southwestern Iran, Arabia, Qatar, Dubai,
Abu Dhabi and Oman, gigantic reserves of hydrocar-
bons exist and make West Asia famous in the world.

Exploration work in the Azerbaijan Republic began
in 1871 and has continued to the present. As a result,
more than 21,000 boreholes have been drilled. Esti-
mates show that the total extractable petroleum and
gas reserves of the Azerbaijan Republic amount to 9.6
billion tons. The total reserves of this commodity are
estimated at between 2 to 7 trillion cubic meters; the
largest is 1 trillion cubic meters.
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The earliest exploration activity for petroleum
commenced in Iran in 1872. With reserves standing
at 130.7 billion barrels of petroleum, Iran holds 12%
of global reserves, constituting approximately 40%
of the world’s energy production. The gas reserves
of Iran are estimated at 26.96 trillion cubic meters,
which constitutes 15.2% of the world’s reserves.

The hydrocarbon reserves of Afghanistan are mostly
gasfield and are estimated at approximately 2 billion
cubic meters.

The largest petroliferous basin of Pakistan is the In-
dus Basin, which is composed of 72 gasfields and 24
oilfields that are typically small in size.

The Amudarya Basin of Turkmenistan is the largest
hydrocarbon basin in the country. Less than 2 billion
barrels of petroleum and 6.5 trillion cubic meters of
gas exist in 250 hydrocarbon fields in Amudarya Ba-
sin, half of which are economical.

Extensive exploration in Arabia has been carried
out since 1933, resulting in the discovery of gigantic
oilfields that make Arabia the world’s largest produc-
er of petroleum.

Apart from Qatar, Abu Dhabi and Dubai, all of
which have oilfields similar to those of Arabia, Oman
petroleum reserves belong to the Proterozoic and are
associated with kerogen-bearing rock salt. These re-
serves are similar to those of Siberia and Australia.

Since the time of the Sumerians, i.e., 4,000 BC,
natural tar was used to waterproof sea vessels and to
make mortars in Iraq.

In Iraq, oil was struck in a well in 1919. According to
the official Annual Report of OPEC, during the 1964-
2004, 115 billion barrels of petroleum and 3.2 trillion
cubic meters of gas have been discovered in Iraq.

The Caspian is the largest lake in the world. Apart
from its famous caviar-producing fish, it possesses
considerable hydrocarbon reserves. These reserves
were known by the 5th century. Today, about 50 to 60
million tons of petroleum and 14 to 15 billion cubic
meters of gas are produced in this region annually.
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West Asia, extending from the western end of the
Himalaya-Tibet to the eastern Mediterranean region,
includes the third largest orogenic plateau on the
Earth’s surface with an average elevation of 2-2.5km
above sea-level (Fig. 3-1), and has been in the center
of major developments in global changes (climate
and landscapes), cultural history and rise-demise of
civilizations as perceived by archaeologists, histori-
ans and scientists (Fig. 3-2). Geological processes,
particularly those tectonically induced ones, have
played a significant role in landscape evolution,
which in turn has affected the climatic conditions,
drainage patterns, and sea-level stands in this broad
region. Variations in these conditions have had more
impact on the physical layout and infrastructure of
ancient societies through time than anywhere else in
the world.

The collision of the Arabia plate with Eurasia since
13 Ma has resulted in crustal thickening and topo-
graphic buildup in eastern Anatolia and Iran that cre-
ated the Anatolian-Iranian High Plateau. The onset of
the North Anatolian Fault system and the westward
extrusion of the Anatolian plate around 7-5 Ma in-
duced crustal uplift and elevation increase along the
northern edge of Central Anatolian Plateau. This
development led to the rise of the mountain chains to
the both north and south of the entire Anatolian Pla-
teau, the interior of which quickly became terrestrial.
The rapid generation of relief along the Mediterrane-



Ej
~
¢
~

SHAZEDEIH 1 @ SaEERTET 27 SCHE DN ?

5,

b=
o

Lk
T
la
i
L]
1
|
.

ET
Distance (km)

100 200

200 500 600 700

300 500
Distance (km)

3T7FMITBR. RMFEZ LTER7I7OMEELET Y FZ X (ER) SXURILAmOEE B & O (Schildgen et al. 2014

26 E2<),

Fig. 3-1: Physical landscape and regional tectonic features (above) and the north-south-running topographic profiles of the Anatolian Plateau,
the eastern Mediterranean region and West Asia (after Schildgen et a/. 2014).
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an and Black Sea paleo-shorelines affected the wind
patterns and atmospheric jet streams, created rain
shadows facing the plateau interior, and triggered
high-incision rates of the fluvial systems draining to
the north and the south. The inefficient internal drain-
age in the interior of the Anatolian Plateau caused
smoothing out the tectonically generated structural
relief and subsequent planation due to a prolonged
period of the maintenance of the regional base-lev-
el. Extensive Plio-Pleistocene volcanism in central-
eastern Anatolia and Iran further added to topograph-
ic construction, and facilitated the rejuvenation of
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Fig.3-2: Interpretation of the world by Herodotus aka 430 BC. This
old map shows a Mediterranean-centric view of the Earth and its
physical and cultural landscape by the intellectuals of that time.
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drainages by the capture
of internal drainage
systems by external
drainage elements. The
fluvial systems start-
ed cutting across the
mountain chains bound-
ing the plateaus through
headward retreat, and
initiated renewed and
accelerated erosion.
The landscape de-
velopment in western
Anatolia throughout the
last 12 million years has
been associated with
extensional tectonics and strike-slip faulting asso-
ciated with the westward propagation of the North
Anatolian Fault System. Lithospheric-scale extension
in the entire Aegean Province was driven largely by
post-orogenic mantle dynamics, involving delamina-
tion, slab breakoff and slab tear, and resulted in crus-
tal uplift and exhumation (metamorphic core com-
plex development), structural graben formation, and
rapid fluvial erosion — deposition. Intra-graben, W
to E-running axial river systems drained much of the
plateau edge and western Anatolia, and filled in the
estuaries and deltas (silting effect), pushing the Aege-
an Sea shorelines locally out to the sea. As a result of
this process plus the continued crustal uplift, some of
the ancient port cities (e.g., Ephesus, Miletus) have
become stranded inland for many kilometers from
the Aegean coastline during the last 3000 years, and
have hence lost their significance and power as com-
mercial and geopolitical centers in the region.
Significant paleo-environmental changes in West
Asia during the last several million years have in-
cluded climatic shifts (due to the variations in mon-
soonal conditions, sea-surface temperatures, and
polar ice positions), “wet” and “dry” intervals of
lakes, continuous versus ephemeral nature of the riv-
er systems, and sea-level changes and related fluctua-
tions in coastal landscapes. Major volcanic eruptions,
large-magnitude earthquakes, catastrophic floods,
and devastating tsunamic events were also extremely
significant in weakening some civilization centers
for hostile take-over by the enemies or in entirely de-
stroying them. Some large-scale catastrophic events,
such as the flooding of the “Black Sea Lake” around
5500 BC, might have played a major role in the dias-
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pora of people, cultures and languages in the Fertile
Crescent, eastern Europe and West Asia. The distri-
bution and discovery of mineral resources and stra-
tegic minerals have always been a driving force for
geopolitical relationships among the nations and so-
cieties in West Asia, and continue to be in the center
of government policies in international politics. The
discovery of copper in the Troodos ophiolite in Cy-
prus contributed, for example, to the development of
the Bronze Age and triggered a critical era in human
history during which the use of bronze brought about
drastic changes in farming, hunting, and warfare.

I will discuss in this talk some specific examples
of geologically driven environmental changes in the
natural-cultural landscapes of the eastern Mediter-
ranean region and West Asia, and evaluate their im-
pacts on the ancient civilizations in the region as well
as their implications for the welfare of the societies
and nations at present and in the future.
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THE ORIGINS OF AGRICULTURE
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Yamaguchi University, Japan

West Asia is known to be the place of origin of
agriculture. The earliest evidence of plant cultivation
in human history is known from this region, where
wheat, barley and other plants were first domesticat-
ed. The process through which the first agricultural
practice developed has become a contentious issue of
debate, as a new hypothesis for the origin of agricul-
ture has been proposed.

More than fifty years ago, Jarmo in Iraq was as-
sumed to be the first agricultural settlement and ap-
peared as such in world history textbooks in Japanese
schools. By the early 1990s, a revised view on the
agricultural origin, emphasizing the role of the south
Levant, as exemplified by Jericho in Israel, was sug-
gested under the argument that the first domestication
event was triggered by climate change. In the late
1990s another hypothesis was proposed and widely
accepted, highlighting the north Levant and the Kara-
cadag Mountain area in southeast Turkey as the area
where agriculture was first developed. This explan-
atory model is known as the “core area hypothesis”
and argued that a single human group living in the
Karacadag area about 10,500 years ago (i.e., Early
Pre-Pottery Neolithic B period) successfully domesti-
cated eight primary crops (i.c., einkorn wheat, emmer
wheat, barley, lentil, chickpea, pea, bitter vetch and
flax; Fig. 4-1) at once and rapidly developed agri-
culture (Lev-Yadun ef al. 2000). Based on the result
of a DNA study (AFLP ‘finger-printing’ analyzed
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Fig.4-1: First domesticated crops. The “core area hypothesis” claims that plant domestication first occurred in the “core area” in southeast
Turkey, where the distributions of modern wild progenitors of eight crops overlap; however, flax has rarely been discovered from
archaeological sites, while other important crops such as grass pea and broad bean were not considered in the core area hypothesis. The
inventory of the first domesticated plants needs to be revised.

TUFZ DBITHED R KRB ORI R EN R o 7 with Neighbor-Joining Tree) of einkorn wheat, this
TeiENS, AT TITHBEIDEZLDZ R eHEDE LS hypothesis demonstrated that all domestic species
IC7Zo 12D TH %, cultivated in West Asia had their wild progenitors in
UL, IEFEOEEEERBES TS DI KT, the Karacadag area (Heun ef al. 1997). This view was
a7 V7 FHOFMICIE FE RN Z D% LD RHHE also supported by the fact that the modern distribu-
NTW3, ZULT, BEICE LY AN X ST, tion of wild populations of these eight crops overlaps
EHHEIROBEDRESN T VS, ZTOHEX. FE only in this area and, in particular, the natural habitat
OHRET AR TIE, B, W7 Y7 IREO&ICE of the wild chickpea is only found here. Apparently,
W, EHID S F I F B LMY 72 FH 3 2 #5158 o the core area hypothesis was widely accepted because
AATEHRROMDIR LIC K> T, BTHEMICDZED-<D other archaeological evidence suggests that other
EUTICHETEZ TR LRIT BN, L0580 TH S, PPNB cultural elements also spread from the north
a7 TVTHDNHEATOWRMERE, EOXI%5HT— Levant (and southeast Anatolia) to other regions of
R ELEITHHMHPALTENTNEDOMNICDOVT, B West Asia and also because the climate change model
RN L TNT D £ FAUTOWVTIE, TFEIC > mentioned above failed to provide solid evidence of
AFELTEE YR, b biEmsEmc k- climate change within this period.
TELNTEHTMEYOREM R ZZ D VNTERE However, the recent studies on different disci-
NTVWBENHFENE, WHLUTHERFITHZa7 V7 plines have identified serious flaws in the core area
FTIE. BUROREY D BRI TRIK>Z D DNA 7Z3RXC, hypothesis. And a new hypothesis, mainly based on
WEDOHREEHEML TN b TH2B, Flee a7 archaeobotanical evidence, has been proposed. This
V7 E ORI LT 7z DNA 04T DR b O Fik &, hypothesis suggests that crop domestication emerged,
FOBOAVE1—R— + Il —IaVIfERIcE> T, and gradually developed, in multiple locations in
AODERIEN T3 (Allaby et al. 2008), {RICHEK A West Asia, where cultivation of wild local plants was
DOMATEEJHE WS T — 2 ZFIAHIC A I LTE, ko> T attempted through trial and error over several thou-
BFHIRICR > TLE S E WO RO N Tz sand years.
DTH5b, HEDEREINGILZERBLTWEWT )L The problems associated with the core area hypoth-
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Fig. 4-2: Chronological shift in the relative frequencies of wild- and
domestic-type wheat, based on the identification of rachis recovered from
archaeological sites. Einkorn and emmer are grouped together because
they cannot be morphologically distinguished.
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DNA traits are also representative of past
distributions and traits. In addition, the
computer simulations used to perform
the phylogenetic analysis supporting the
core area hypothesis has been heavily
criticized (see e.g., Allaby et al. 2008).
In this regard, it has been argued that the
evolutionary statistics used in this DNA
study are unreliable, since simulated
data frequently infer a single origin,

i even if more than one origin were used
80 as primary data. The core area hypoth-
&0 o= wild (BB esis was incorrectly simulated by the

B doemestic | $138) algorithm which did not consider hy-

" pansible domestic bridization.
20 Thus, an alternative model for the
5 origin of agriculture, based on archae-
4 LF obotanical data, was needed. Here, it
Barley examined the morphological features of
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Fig.4-3: Chronological shift in the relative frequencies of wild- and
domestic-type barley, based on the identification of rachis recovered from
archaeological sites. The graph shows the gradual replacement of wild-
type morphological traits by domestic one.
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wheat and barley rachis recovered from
some of the first agricultural sites occu-
pied since approximately 10,000 years
ago. The rachises were distinguished as
domestic or wild types and their relative
frequencies demonstrated that the do-
mestic type increased through time very
slowly, taking more than 3,000 years to
dominate. These findings also showed
that the wild type was also used along
with the domestic type for an extended period. This,
in turn, suggests that first crop cultivation may have
already occurred few thousand years before the ap-
pearance of morphologically domestic rachis, which
occurred about 10,500 years ago (Tanno and Willcox
2006a, 2012).

Recent DNA study with higher precision also sup-
ports the long-lasting gene flow between the domes-
tic and the wild types (Civan et al. 2013). Another
study suggested the cultivation of wild-type crops
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at the beginning of the Neolithic, based on archaeo-
logical evidence across West Asia, particularly in the
south Levant, where substantial quantities of wild-
type crops were stored in a storage facility with no
other plants, implying practice of cultivation (Weiss
et al. 2006). In addition, it has been recently discov-
ered that a wide range of species and sub-species of
crops, which no longer exist today, were cultivated at
the onset of agriculture. This exposes another flaw in
the core area hypothesis, which only concerns eight
crop species (Fuller ef al. 2011). Furthermore, the
main argument in support of the core area hypothe-
sis, claiming that the natural habitat of wild chickpea
progenitors was limited to the “core area”, has been
questioned because the oldest evidence of chickpea
has been recovered from Tell el-Kerkh (ca. 10,500
BP) in northwest Syria, far away from the core area
(Tanno and Willcox 2006b). The modern habitat dis-
tributions of plant species may have change since the
onset of agriculture, making it essential to base our
study on the data recovered from archaeological ex-
cavations. Recently, evidence for cultivation of wild
barley has been found in Iran (Riehl et al. 2013),
while, ironically, it is becoming apparent that early
development of agricultural practice did not occur in
the eastern part of the core area.

The need for a new perspective on the origin of
agriculture has mainly been advocated by D. Fuller
and colleagues. As mentioned above, the first agricul-
tural practice, i.e., cultivation of wild-type species, is
thought to have begun by the beginning of the Neo-
lithic (ca. 11,000 BP) over a wide area of West Asia.
Agriculture, in particular cereal domestication, de-
veloped very slowly for over several thousand years,
with many isolated locations where plant domestica-
tion was not developed. Although the conventional
model for the origin of agriculture may be more
attractive, the new hypothesis discussed here seems
more plausible.
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The transition from hunting to herding of plant-eat-
ing animals was a major historical achievement. It
started at the end of the last Ice Age in the context of
what is called the “Neolithic Revolution”. The lecture
will be aimed at comparing different paradigms for
the beginnings of “productive subsistence-econo-
mies”, which characterize the full Neolithic and all
later phases of human development towards modern
civilization. There are two basic concepts which were
developed in order to explain and understand this
fundamental change of human existence some 10,000
years ago. One of them tries to understand this change
as a more or less unconscious behavioural reaction at
population level, triggered by the climatic changes at
the end of the Pleistocene. The other concept consid-
ers this revolutionary change of basic human subsist-
ence as a further step—induced by human cognition—
towards closer control over our whole existence. It is
obvious that the rudimentary information, recorded
by the faint archaeological traces of what actually
happened, will never be sufficient for a completely
objective answer to the basic questions regarding the
economic fundament of modern human society.

The lecture will be aimed at describing animal do-
mestication in terms of its biological effects which
are either due to natural shifts of environmental
conditions or caused by man-made selection. Natu-
ral versus anthropogenic reasons for the beginnings
of animal domestication will be discussed with the
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result that for the domestication of
sheep and goats there exists a basic
connection to the climatic chang-
es at the end of the last “Ice Age”.
However, this connection is indirect
because the influence of climatic
change basically only concerns the
vegetation, with only a minor effect
on the animal species which later
became domesticated. The climatic
changes rather concerned the vege-
tal side of human subsistence. There
is ample evidence that wild cereals
took advantage of the rapid increase
in precipitation which is visible in
pollen-diagrams from the Fertile Crescent. As a con-
sequence the Late Palaeolithic inhabitants of the area
could harvest large amounts of corn and store them
for the winter season. Storage, however, requires in-
stallations which need to be maintained and protect-
ed, and thus are an obstacle to seasonal movements.
Actually this development is documented by the
Natufian and coeval villages in the area of the Fertile
Crescent. Storage of cereal seeds in outside pits will
soon have led to the discovery of the reproductive
mechanisms of cereal biology—a precondition for
the beginnings of initial agriculture.

There can be no doubt that sedentary village life
provided much better preconditions for including
live animals—except dogs—into the human sphere
than the mobile life of hunters and gatherers. An
affective attraction to very young kids of sheep and
goats—which most humans still feel today—may
have been a reason to take them home alive when
they were found by hunters. A village and a seden-
tary community will have been prime conditions for
adaptation of very young animals to a human-domi-
nated environment. For the human counterparts this
inclusion of animals into the community may—in the
beginning—not have had an economic component.
A loss of affection during maturation of the tame an-
imals—perhaps coupled with re-occurring bad luck
of the hunters—will soon have led to discovering the
advantages of having a ‘stock of meat’ at home. Al-
though these thoughts—first developed in the 1970s
(Uerpmann 1979)—can only be a very simple model
of what may have been at the base of the “Neolithic
Revolution”, no other plausible and more convinc-
ing paradigms for the first domestication of ungulates
have been proposed.



Facilitating the Study of West Asian Civilization: what does ancient West Asia tell us?

WTNCERIET Y 7 TRINICEKELINIEEZ 5N,
TR IV Ty R ETEERNE, bV, YF,
TR YO 4 FEE, sERH ORISR RS RS
LTI —my SA#YIEEROEFENILR L, 25
ENBIATOMENIZEZEEFTHoT,

Ve rRORRZBD, kG =HAMHE»5H5
W3 ANCHILR L2350, vy, vE T Tv
VST BIG 5N L FEY ORI DT AR R I o2
BITHELL TV DN AL TH 5, TNEOTY)
B, EFEIC RS TR AV AT LS A TN
ZETOM. =y S 77 L7 7V BT B AL
DELLORFIIHBE 2K LTI=-DTH 5,
MRV Ty b DNEETHOETS— ST, B
YIEE ORI Z DB L OB ISHENS
KA Tr%, FOME, FREHI TN, U, ST
FaLIhdl, KECHHRAFRNMMEL b7z,
0N, U, FUEDDRELEINTZDE, vy, Y,
TE UVEDETHLHEDTIETHEH, HROE L
BIREILA HIE. 1T 2 REICIERT, ThHMREL
ENTRRFEIZ KD o TRV,

INSBRFEOFEDOH T, TS AR O TG EEIC
HNIZmYDFRETH S, W NOHEOMICHT=5T
JUA/anNik, k7 T7VRR, TICTREEMTYT
DILRICER LT Wz, ETTRIICESEILENTZON
BAHTHZH, FEWNDETOFIE, w4 T
FRHOTI T THILN TV S, SRR LIRE, 157
VT TEHSNB LSRN &S YT/ 12N (hemione)
ERHEEND LT, R R I A TR A E N
Teo TOTEIF, SEEGMEENSH L UZRIZES DS
bhoTW3,

URDEHE I NGRS RRIC, BEOTIBETYT
WKERBLTWEN EREHIUE RO o T, BZ5
Uik, HRTIT7HEHRI—mw I AN HET<
ARHOF RSBV TREEESh e EbNns, 4
T OEREIE, FHTEEIZANY TS, mEikhva
RESIKEF LNV IET, &UREEHICK>TRELZELL
Foo BIRFTHRONTVSAHMICEE DT, REUS
&, FOTTHT 3 TAERC O 4 VI, LS
VAA—HY AERETAVREITNLEN ol EZLN
%o AVREZIT TR, ZXTzDEBDLY =TI, 7
SHEFHWIHO SN DRI NT WS,

FIRDFELDIERIE, TEDEESICRHEE Y
N2, BES X Oz i M 5 C LG IER I
LW BWHEDTRIT IR O% BHIO P A Z > 5
JRETKATED, ZTTABOER FICASTEITIES
OB NEV, AV RAIT7OfMEREIX, foTii
2 THAE TGS 7 Z DL ORI R E iz
CTERLTWAD, NSNS ZDRERICELTIZE
AEME DM STV, v haTI7ZX DL RHIE, T
FUTWEEYNTHIIC AEN5, PR ITH

25

While a similar model could be applied for the early
domestication of pigs, this is not possible for large un-
gulates like cattle and horses. The pig appears to have
been an early addition to Neolithic livestock—proba-
bly originating in the northern part of the Fertile Cres-
cent. In contrast the domestication of cattle is still not
completely understood. In any case it also happened
in West Asia. When productive animal economy
started to spread into Europe the “Neolithic Quartet”
of sheep, goat, pig and cattle was the solid backbone
of the successful spread of a revolutionary subsist-
ence-system into an area where hunters and gatherers
predominated during the first half of the Holocene.

The successful expansion of Neolithic farmers in
all directions around the Fertile Crescent is striking
evidence that the respective commodities provided by
sheep, goats, pigs and cattle were fully developed dur-
ing Neolithic times. They have formed the economic
background of human subsistence in Europe, South-
west Asia and North Africa until the introduction of
worldwide exchange systems in the recent past.

However, in spite of the lasting success of the
“Neolithic Quartet”, the principals of animal domes-
tication were later applied to more and more other
species—leading to the domestication of donkeys,
horses and camels, which as beasts of burden or draft
animals added new commodities to the use of domes-
tic animals. Although domesticated much later than
sheep, goat, pig and cattle, the processes leading to
the domestication of donkeys, horses and camels are
less understood by modern archaeology than those
concerning the earlier domesticates.

The donkey was the first of these animals to appear
in the human sphere as a domestic animal. Its wild
ancestor—Equus africanus—Iived in North Africa and
along the mountainous rims of Southwest Asia includ-
ing Arabia. Where it was first domesticated is still not
known with certainty, but the earliest finds of domes-
tic asses appear in the 4th millennium BC in Egypt.
From the Chalcolithic period onward it was also used
in Southwest Asia—where it later seems to have been
crossed with the hemione in order to produce a hybrid
with special characters. This is deduced from its oc-
currence as grave-gift in prominent burials.

There is no clear evidence for the occurrence of wild
horses in Southwest Asia at the time of their domes-
tication. Most probably the horse was domesticated
in the central part of its natural range extending from
Central Asia into Eastern Europe. This range fluctuat-
ed largely with climatic changes—at times reaching
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Metal resources played an important role in the de-
velopment of human history. Therefore some periods
of our cultural history are named after certain metals
(e.g., Copper Age, Bronze Age or Iron Age). Yet,
the discovery of metals as raw materials and its first
use in the Old World dates back to the beginning of
the Neolithic. The oldest securely dated examples of
metal use come from Anatolia and north Syria.

The tremendous development of the Neolithic cul-
tures in the Old World, and the distinguished value
of copper, as the first metal, accelerated the develop-
ment of metallurgy. This technological development
happened gradually, and each step was achieved at
different locations at various times. The sequence of
development is the same wherever it occurred, but it
happened at different times.

The transition from one step to another depended
on change in a cultural background. Technological
change was caused by social differentiations or the
quick dispersal of cultural knowledge. The sugges-
tion described below is the framework for the de-
velopment of metal use, which is based on current
archaeological evidence. Each phase is defined on
the basis of technological development paired with
social changes. In addition to technological criteria,
the cultural background and the social context must
also be considered. Only in this way the history of
metallurgy can be traced in relation to its social im-
plications.
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The Neolithic revolution in West Asia and copper
as the first metal

Early in human prehistory there was no use of met-
al. Its discovery and use as a material for weapons
and artifacts is among the most important achieve-
ments of mankind.

Several other raw materials were used early in hu-
man history. Among them stone, bone and wood were
utilized to produce artifacts used in food gathering
and preparation. For example, early hunter-gatherer
groups used specific rocks and minerals such as flint
and obsidian to produce the first tools.

In the process of evolution the mankind collected
extraordinary glass-like stones and shiny, colourful
minerals from their environment and tried to shape
them into the tools with cutting edges or drilling
points. People also likely observed colorful minerals
and ores and attempted to use these objects for differ-
ent purposes.

By the end of the last ice age the condition for
sedentary life was optimal. In eastern Anatolia, the
Levant, north Mesopotamia, north-western Iran and
Cappadocia the earliest settlements were founded.
Almost 12,000 years ago the climate and environ-
mental conditions were suitable for the initial cultiva-
tion of plants in these regions. This led to far-reach-
ing changes in daily life, which can be observed from
the development of settlements such as Hallan Cemi,
Cayonii Tepesi, Nevali Cori, Gritille, Cafer Hoyiik,
Kortiktepe, Gusir Hoyiik and others in southeast
Anatolia, Tell M’lefaat, Qermez Dere, Nemrik, Zawi
Chemi and Shanidar cave in north Iraq, Tell Abr, Jerf
el Ahmar, Tell Halula and Mureybet in north Syria
and several sites like Jericho, Ain Mallaha and Ain
Ghazal in the Levant. The people who had conducted
hunting and gathering way of life adopted a sedentary
lifestyle and established food producing societies.

In the Neolithic (PPNA-PPNB) there was an out-
burst in the use and trade of prestige or luxury items.
Among these, for example, the evidence of bead
workshops (e.g., Cayonii), plaster floorings, monu-
mental buildings, and iconographic statues (as seen
at Nevali Cori, Gobekli Tepe, Gusir Hoyiik, Jerf el
Ahmar) are all highly suggestive of the emergence
of social groups, who controlled cult practices, and
organized social and economic life (see contributions
in Ozdogan & Basgelen 1999).

Further evidence of these changes is the increased
interest in richly colored materials. In the Pre-Pottery
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Fig. 6-1: The Neolithic settlements with the earliest copper finds in West Asia. Red circle: PPNB (9th/8th millennia BC), blue

circle: PN (7th millennium BC).
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Neolithic settlements of West Asia, obsidian, hema-
tite, carnelian, turquoise, and malachite can be found
almost everywhere. Like objects made of bone,
antlers and molluscs, they were worn as personal or-
naments and decorations. Experimental archaeology
has shown that the early settlers of Anatolia were
able to produce small objects, like beads, from ores.
At this early phase of sedentary life, the color green
was particularly popular. Green malachite and other
copper minerals were collected to produce small
beads. The earliest examples come from Hallan Cemi
and Cayonii Tepesi. Green minerals were also used
as cosmetics. Therefore it is logical that copper first
appeared in this period.

In Anatolia, more than a dozen of copper mines are
known to have both oxide ores, like malachite and
native copper. In some of these mining regions (e.g.,
Ergani Maden, Kirmiz1 Tarla and Murgul) one can
still find pieces of native copper even today (Wagner
et al. 1989; Yal¢in 1998). In Derekutugun, north-cen-
tral Anatolia there is the only known prehistoric
mine where native copper can be obtained (Yal¢in &
Maass 2013). So it is not by chance that the earliest
copper finds come from these regions. North Iran
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Fig.6-2: Copper beads from Asikli Hoylik, PPNB (ca.7,800-7,600 BC).
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Fig. 6-3: Micro structure of a copper bead from Asikli Hoyk.
Showing distorted recrystallized grains which indicates heating
(annealing) and hammering.
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is probably another location where rich copper ores
with native copper can be found.

About 10,000 years ago in the Pre-Pottery Neolith-
ic B (PPNB), individuals from Anatolia and northern
Mesopotamia brought native copper to their settle-
ments and experimented with it. This experimenta-
tion resulted in the use of copper to produce small
beads and other objects. Copper was hammered into
a thin sheet of metal, and by rolling this sheet a bead
or other object (e.g., awl, nail, etc.) was made. To
optimize this process, the metal was heated. Thus,
people made one of the most important steps in their
technological development. We call it pyrotechnol-
ogy. Therefore, pyrotechnology in copper working
appeared long before the firing of pottery. Even after
the invention of pottery, native copper was the only
material for producing metal objects.

The most securely dated Neolithic copper comes
from Anatolia (Fig. 6-1). The best evidence comes
from Cayonii Tepesi (PPNB layers 2-6) and Asikl
Hoyiik (PPNB layer 2), which pre-date pottery pro-
duction (Ozdogan & Ozdogan 1999; Maddin et al.
1999). The largest number of copper finds come from
Cayonii (113 worked copper objects), and include
beads, pendants, awl and hooks. Forty-three copper
beads were recovered from Asikli Hoyiik (Fig. 6-2),
and one bead was found at Nevali Cori (e.g., Yalcin
2000).

Another PPNB site, Tell Halula in north Syria,
contained 13 copper beads and one copper pendant.
These beads were made from native copper (Molist
et al. 2009). Two contentious copper pieces were
reported from the PPNB layer of Nemrik (Schoop
1995: 25; Ivanova 2013: 278/fn.16).

At the beginning of the PPNB, the signs of techni-
cal development which led to the later development
of pottery are apparent. Native copper was heated
during hammering to optimize its forming (Fig. 6-3;
Yal¢in 2000a). The evidence shows that pyrotech-
nology in copper processing existed in Anatolia and
north Syria about 10,000 years ago. It was the first
step of the long way of metallurgical development.
In parallel to this, lime was burnt in order to plaster
floors and walls of buildings (Hauptmann & Yal¢in
2001).

Around 7,000 BC the knowledge of pyrotechnol-
ogy expanded. At this time ceramics were fired and
took an important place in daily life. Yet, native cop-
per remained the only metal produced during the en-
tire Neolithic period. Finds in this period are known
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In what amounts to the blink of an eye in the his-
tory of humanity, we have become city dwellers.
At the start of human history, everyone moved; all
human groups were hunters and foragers who moved
seasonally, following the annual cycles of plants and
animals. This pattern prevailed for millions of years.
In West Asia, groups began staying in one place for
some or all of the year only about fifteen thousand
years ago. By five thousand years ago, cities had ap-
peared. Today, the majority of humans on earth live
in urban settlements. It is a dramatic and incredibly
rapid transition in human history. Where did it start,
and how did it happen?

Before describing this history, we must make cer-
tain that we understand the subject. What is a city?
Today this is largely a political designation. But we
mostly think of cities as places with larger and denser
populations than the other settlements around them.
Cities host activities and institutions that exist only in
them, and not in smaller nearby settlements; for ex-
ample, cities are centers of government, places of in-
dustry and manufacture, homes to powerful religious
institutions and the gods themselves. These institu-
tions allow for communities to organize themselves
not by kinship, but through other class, religious, or
economic relationships independent of family con-
nections. Modern definitions stress one thing that cit-
ies do not do: sustain themselves. The specialists in
government, crafts, and religion do not produce the
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Fig. 7-1: Mesopotamian geography and significant sites.
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food that they require to live. This has been an im-
portant aspect of urban definitions: cities can only ex-
ist with hinterlands. They do not exist as islands; they
need smaller agricultural villages around them, to
supply them with basic food, and they in turn supply
the villages with things they cannot produce them-
selves: manufactured goods, or services like govern-
ment or connections to the divine through temples.
There are, however, some less functional aspects
to cities. Cities are meaningful places. Great events
might have happened at a city, or it may be known to
be especially sacred, even the home of a divine be-
ing. Such symbolic aspects are difficult to find in the
earliest cities, but it is safe to say that in addition to
these functional characteristics, many people come to
cities, and stay in them, because they feel that urban
life is the proper way to exist in the world, in proper
alignment with society and with the cosmos. These
aspects are certainly accurate for cities of the past
few millennia, but whether they describe the earliest
cities is still an open question.

After such a long and successful existence as mo-
bile foragers, and a shorter but equally successful
history of village agriculture, why, then, did our
ancestors start to come together? In many tradition-
al societies, villages never grow to cities because
internal disputes cause them to split apart. Within
the village, separation is the only way to solve such
disputes. Most scholars of urban origins in ancient
West Asia see cities as an adaptation, a new settle-
ment form that was deliberately created because it
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would solve problems, like the ones that resulted
in splitting. Some scholars think that cities were an
invention to benefit all members of society, through
more efficient access to both food and specialized
products and services. Others think cities were a de-
vice to protect the interests of a new class of elites,
and therefore urban life mostly benefited only some
members of society.

This presentation will consider the origins of cities
in West Asia. It will take a critical look at the urban
definitions used by archaeologists, and it will ques-
tion the functional understandings of urban origins.
It will propose a new theory of the birth of cities that
sees them originally as accidents, unintended conse-
quences of social changes. Our region of interest fo-
cuses on ancient Mesopotamia, the land between the
Tigris and Euphrates Rivers. Today this region en-
compasses nearly all of Iraq, and large parts of Syria
and Turkey. At its north-western areas, the rivers are
deep and in narrow floodplains, but with adjacent
broad plains that were very productive of agriculture.
To the south-east, the rivers run across the southern
Mesopotamian plain, a region so flat that the rivers
rise up atop their own levees, making irrigation an
easy undertaking.

The earliest candidates for urban status are often
Jericho in Palestine, and Catal Hoyiik in central
Anatolia, two Neolithic sites. Both have some char-
acteristics that we associate with cities, such as mon-
umental walls, or high density residential housing.
Both are large for their time. But both lack most
other characteristics. They appear to have been ex-
periments with nucleated settlement, but experiments
that did not develop further, especially in the realm
of population.

Another interesting experiment is a site in north-
east Syria called Khirbat al-Fakhar, adjacent to the
later city of Hamoukar, to be dated to the end of the
5th millennium BC. Khirbat al-Fakhar has a central
mounded area of about 31 hectares that would be, by
later standards, a large town. It is surrounded, how-
ever, by a vast low area of surface artifacts, including
huge amounts of obsidian. This fine stone had been
brought to the settlement from hundreds of kilome-
ters away, and evidence for manufacture of tools is
found throughout. In total, the site covers some 300
hectares, or thirty times the size of Jericho or Catal. It
does, however, appear to have been low density. On
satellite imagery, the discoloration of the outer low
areas is discontinuous, which suggests that houses or
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neighborhoods had been separated by open spaces.
Khirbat al-Fakhar appears, therefore, to have been
another early experiment in new settlement form.
Something brought people together, probably trade in
obsidian; but there did not exist social mechanisms to
permit them to live together closely, and it is possible
that some of the inhabitants were only present on a
seasonal basis. It also appears that the settlement did
not last very long. In sum, we consider Khirbat al-
Fakhar to be a sort of “proto-city.”

Only a few centuries later, and only a few hundred
kilometers to the west, another early experiment took
place at Tell Brak (Fig.7-2). Like Khirbat al-Fakhar,
the earliest large settlement was composed of a cen-
tral mound with dispersed outlying neighborhoods.
We know this from an intensive surface collection,
which showed artifacts from this time period in a dis-
persed pattern. Excavations give us a sense of what
new social forms may have developed. For exam-
ple, one building had exceptionally large walls, and
an enormous basalt threshold. Nearby was found a
drinking chalice formed of obsidian, marble, and bi-
tumen—all exotic foreign materials. Anyone walking
across that threshold would have known that this was
an important residence, and anyone seen drinking
from such a chalice would be marking themselves as
an important individual.

By around 3800 BC, Brak was growing again. The
outer neighborhoods enlarged and grew together.
The scatter of artifacts is so dense that it suggests not
only growth in area, but also in the density of occupa-
tion. Brak now covered approximately 130 hectares
of dense settlement, more than ten times the size of
its successors, or any of its early fourth millennium
neighbors. Excavations on the mound show that new
social institutions were forming, probably related to
religion. The Eye Temple was a large and elaborately
decorated building with a long central hall. Within
it were found thousands of small “eye idols,” which
probably represent worshippers. The building itself
sat atop a large artificial terrace. We know of no other
contemporary institutions like the Eye Temple (Fig.
7-3), and it is possible that it shows us the creation of
a new institution that gained its authority through a
privileged connection to the gods.

It is likely that Brak’s urban growth, and the for-
mation of new social institutions, was not a smooth
process. These changes may have necessitated, or
caused, a great deal of violence within the city. Ev-
idence comes from an area on the northern edge of
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Fig. 7-3: The Eye Temple at Tell Brak.
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Figure 12
Eye Temple and Tervace, Tell Brak.

Figure 13
Ceramic cone woll decoration from
the Eye Temple, Tell Brak.

the city. Here human bodies were cast out with the
garbage, and then a feast was consumed. Excavations
have revealed dozens of unburied bodies amidst
common settlement debris, but with particularly rich
animal remains atop them. With no neighbor of com-
parable size, it is difficult to view these people as an
attacking army. Rather, they are likely to have been
the losers in an internal struggle within the city, the
victims of the growing pains of one of the first cities
in the world.

At the end of the fourth millennium, we finally
come to the great city of Uruk (Fig. 7-4). The recent
discoveries at Khirbat al-Fakhar and Tell Brak show
that Uruk can no longer be viewed as the locus of
urban origins, but rather the great culmination of a
series of increasingly successful experiments in set-
tlement nucleation over more than a millennium. At
Uruk around 3100 BC, the world finally witnessed
a settlement that appears to have all of our preferred
urban characteristics. Uruk was huge: 250 hectares,
about twice the scale of Brak a few centuries earlier.
It was certainly a center of religious and political
power. At its center were huge and well-decorated
buildings that must have marked the households of
political elites. Nearby was another tripartite build-
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Fig. 7-4: The central district of Uruk, ca. 3100 BC.

%, ZOELICIE, ZFMEZEDES —DDOEYTH S
THWHE ] AdD, 79—70 THRO#ME] DX
WO FICHERIN TV, ZTREZ5ML DA
BEHATCH-TeEZBNS,

TI—=rE )V, THEA] &> T O i 72 1
BLIE—RINICEZBNTE, DD, HAEhbiimkM
BB, EBGATP SRR E I D W IR %
ANEBATUTZ T ORBREVSI DI THD, L Lk
Mo, EfiFERERST L, mEMGHNIEMZREFR
I THihB DTz OTIRRL, BLAMBEBGRIE DX
INCERENZONNZE(L U, KA O ME DL
LIeDRZEFMEE 2%, FhTzbid, BORHRUICHE =
. — DO LTHEF SNz e B > TV 5, %
LT R, B AWz ofmic BE L2 EEDME
HENTWIz, FABEZBIC, fooii 4 THELICBWT
Friiid. THZR] KXo TR EH b7z TiERL, &L
AEEDMEBFRN D XD K ELBFEALZLLTZDT
FRNWEAI M FTiiTid, O Z DAL T & T,
EEER, HIOVEETOMBICETHEL, 2fkel
TIEFICRER AT ZEZONE XS E>T2DT
BENEASIM,

CTOEEENSDOHEFE LTHITHT 5 THEL DTN
FADEEZ R THELS, TOIE,. 75—
DEIIEBTNEEGT B LT, WEL NIV DD H -
R THZ, FEEHIRICHEEO =V ELE, NE
TR Z OB E TN T Wz, HROF—)VIE
R IR IRE DG Ch -T2, BZHUREEETHH
FEORBHFEREDHETATH112AD AZTDTIL-
TINZTHRDON ST 31 REIOWE Tld, ZDXH57%4E
JEW R AFAELTE (K 7-5) 0 BREZREDEIE 3 m,

38

URUK

EANNA Level IVa
Lale Uruk Period

ing, the White Temple. It was similar to the Eye Tem-
ple at Brak, in that it sat atop a high terrace—likely
to be the household of a divine being.

Brak and Uruk are often assumed to have attained
urban status because of a “revolution” in which
society shifted from kinship basis, to new non-kin
forms of social relations, perhaps based on residence
or class. When I look at the archaeological remains,
however, I see not the replacement of kinship, but
rather an evolution of how kinship was defined, par-
ticularly the nature of the household. From later peri-
ods, we know that temples and palaces were run like
households, and using household terminology like
father, son, and servant. I think that in the course of
the fourth millennium, households were not replaced
by “the state,” but rather became something larger
than just an immediate family. Households were able
to contain other households, to the extent that entire
settlements, or even cities, were conceptualized as
very large metaphorical households.

As an archaeological example, let us consider the
houses of the fifth-millennium Ubaid period, a time
of village settlement before the appearance of cities
at Brak and Uruk. Houses had a long central hallway
with small rooms on either side. The central hall was
the location of many household activities, probably
mostly importantly communal activities like eating
meals. The Ubaid village at Tell Abada in Iraq con-
tained many such houses (Fig.7-5). The largest had a
central hall of 3 m width, and 10 m long.
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Fig. 7-5: Houses of the Ubaid period; village of Tell Abada at bottom.
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Now consider the Eye Temple at Tell Brak from
the middle of the fourth millennium. It has all of the
spatial characteristics of the houses at Tell Abada; in
other words, it looks like a house. But it was elabo-
rately decorated with mosaic walls, was full of reli-
gious artifacts, and sat atop a huge terrace. We call
it a temple, but to the people of Brak, it was another
household—this time the household of a god.

Finally we come to Uruk at the end of the fourth
millennium. Its central district had many such tripar-
tite buildings, of even larger size and greater elabora-
tion. At the most extreme end of the scale was build-
ing D, which had a central hall 55 m long and over
ten meters wide (Fig.7-6E). It is important to note,
however, that the difference between the structures of
Tell Abada in the Ubaid period, and the structures of
Uruk over a thousand years later is not of kind, it is
of degree—all share the same ground plan. A resident
of Uruk might leave his own home and enter one of
these massive buildings and be very impressed, prob-
ably overwhelmed with awe, but he would definitely
recognize that he was in a house writ large; quantita-
tively different from his own but still a house.
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Fig.7-6: Houses, temples and palaces of the Uruk period, ca. 3800-3100 BC.

HOOREIGKEIHEEZZEDD, RIRELTHTHS
LR TWzEEDb NS,

ZFLT, TNTEHIVDWS THH ] OMEZD
Thb. ZNREESTLEMATIR b o7z, Frilntke
k. TRz Tl chn, o
HBRThHN, KABICHLVWED TR Eh o7z, TNHEIE
ANRICIERICECHDHZFE MM, DEOFTED [H
M) Th-olze FAeBN T LMESREBIE. FTEO
B THHRMDOAMENTHoTz, ZOMELIZEH [T
EMESE B, ITDE T2z 3 SRR DR E
THoTee FDLMEEDOBIZTIS T TO NIHEFHANZ
{BIFRL = BICE > TEMITH-T2h, HIROFEAEHE
BILES>TENEAR B O OEER LIcdhD, Uiz
Mo THEULAHAREL, ZIFANRIT D THD, KY
DHEMNZELEIZE ST WD TH B,

40

And this is the secret of the so-called “urban rev-
olution”: it was not revolutionary at all. The new
social institutions, whether divinely focused temples
or secular palaces, were not really new. They were a
reformulation of a very familiar social institution: the
household. Some we call “priests” but they were the
servants of the divine head of household. Others we
call “kings” but they were only the patriarchal heads
of metaphorical households that encompassed entire
towns and cities. The demographical shifts to nucle-
ation seem revolutionary to us, but to the ancient in-
habitants, it was just an expanded form of their own
households and therefore familiar and acceptable, in
a way that real revolutionary change never is.
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The invention of writing

In today’s world it is taken for granted that every-
one should be able to read and write. So much so in
fact that literacy is considered a fundamental, dem-
ocratic right; illiteracy meanwhile is considered a
profound social disadvantage, and often a stigma. Yet
this is a peculiarly modern situation. Go back even a
couple of centuries and the world was a very differ-
ent place. So how did we get here? Where did it all
begin?

“History Begins at Sumer”, as a leading Sumer-
ologist once famously said. Around 3200 BC an
accountant in the temples of Uruk, in southern Iraq,
invented a system that allowed him to keep track of
the movement of goods in high detail. It was not the
first time that anyone had kept track of such informa-
tion. There was a long history in the region of using
clay tokens and tallies. What made this special was
the precision and power of the new system. It had an
almost magical ability to record and transmit infor-
mation, quickly, effectively and accurately. The ac-
countant could never have imagined just how much
his invention would change the world.

First writing

The first writing was not an alphabet; the first al-
phabet was many centuries later. There were maybe
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Fig.8-1: Archaic text from south Mesopotamia
dealing with food rations for workers. ca. 3100
BC.
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around 1,500 characters. Many of the characters were

pictures of (parts of) things in the real world, such
as a stalk of barley or a jug filled with beer. The sys-
tem was designed to allow bureaucrats to maintain
complex accounting in large temple households. A
character that appears often on the tablets is a human
head and what seems to be a picture of a special type
of mass produced bowl. This character indicates that
the tablet deals with rations for workers (Fig.8-1).
The bowl contains enough food to sustain a worker
for a day. The quantities of barley rations being is-
sued can be very large indeed. There are numbers for
a quantity large enough to feed a man for a month,
6 months, 5 years, 15 years and even 150 years.
Obviously, what these were used for in practice was
the feeding of large numbers of people for short pe-
riods of time. There were about 15 different counting
systems, depending on what kind of thing you were
counting.

Writing also mastered space and time. Multiple
transactions could be gathered in a single space,
without losing the detail of the constituent parts.
Scribes would track transactions over a period of
days, months and even years. Remarkably, it is diffi-
cult to say for sure what language these scribes were
writing. The first documents display sophisticated
formatting schemes, with characters grouped into
boxes. What we have is not flowing prose, but terse
administrative notes. When a few centuries later it
we are able to tell what language is being written,
in a reformed version of this writing, that language
is Sumerian. Sumerian has no known relations. Our
understanding of it is still coloured by our grasp of
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Akkadian, the second great language which was to
be written in cuneiform. Cuneiform characters can
potentially be used in three ways: to write a word (or
part of one); to write a syllable (or part of one); or to
tell you what kind of thing something was—a deity,
something made of wood or copper etc. Cuneiform is
often criticised as complicated and difficult to learn,
but it enjoyed a long career (over 3,500 years) and
was used to write more than a dozen different lan-
guages.

The rich cuneiform library

Once the dark veil of prehistory is lifted, an ever
greater library of texts brings us closer to understand-
ing the lives and deaths of our ancient forebears, their
hopes and fears, their thoughts and dreams. The lat-
est securely dated tablets come from the first century
AD, by which time its use was restricted to scholarly,
particularly astronomical, purposes. Thus cuneiform
writing in Mesopotamia lasted for a period for fully
two-thirds of recorded human history. Put another
way, the time that separated those astronomers from
the origins of their writing system was twice as much
as that which separates them from us today.

Writing was a tool created not for religious purpos-
es, not for literature, not in the service of kings, nor
even for shopping lists, but to serve accountants. And
that remained its primary use throughout its history.
The vast majority of cuneiform texts are administra-
tive or legal in nature. But it was not long before new
uses were found for writing. Only hundreds years
after the earliest traces of writing, we begin to see the

8-2: "EF T2 &R T 2 AE T ARIATE.

Fig. 8-2: The breakage of a clay tablet showing the
process of its construction.
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world’s first literature, myths, hymns, prayers, magic
and medicine; we see the names of kings recorded,
international treaties signed, and letters despatched
far and wide.

It has been estimated that there are perhaps as many
as half a million cuneiform tablets in the world. They
do not give us an even picture of the whole history
of the cuneiform world. Some times and places are
documented in glorious detail, while others languish
in obscurity. Very few cuneiform documents were de-
signed to last. They were mostly ephemeral records,
surviving accidentally having been thrown away in
antiquity. We are lucky that in the environment of
Mesopotamia these clay tablets survive rather well.
These half million tablets represent only a small frac-
tion of what once existed. Many millions more still
await discovery.

Clay and reed and the human hand

Cuneiform writing technology was closely tied to
the Mesopotamian environment. The cities of the
south clung to the rivers. From these same rivers
came the clay on which writing was put, and the reeds
from which styli were made. Scribes learnt how to
find different qualities of clay, and how to work with
them properly. Tablets were carefully constructed
objects, made by experts drawing on years of experi-
ence (Fig. 8-2). Cuneiform writing was also a crafts-
man’s tool. It could be used effectively enough by
less skilled scribes, but in the hands of masters it was
exquisitely balanced and beautiful. Handwriting was
guided by a set of rules governing the order in which
each stroke of the stylus was made.
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The study of ancient Mesopotamian religion is
important first and foremost for its own sake. But it
is also important for comparative studies regarding
other ancient West Asian religions, most notably
Biblical religion. Since ancient Mesopotamia was the
most dominant political and cultural power in the an-
cient world, it of course also had influence, whether
positive or negative, on other ancient societies.

Ancient Mesopotamian religion is known to us
mainly from thousands of cuneiform tablets written
in the Sumerian and Akkadian languages, but also
from archaeology and art. It was a polytheistic re-
ligion, with thousands of gods in its pantheon (Fig.
9-1). Each god could have various aspects: a regional
aspect—the god is related to a certain city; a natural
aspect— the god is associated with an element of
nature or cosmos, such as water or the sun; a hu-
man-characteristic aspect—the god is associated with
a certain characteristic, usually of human nature or
society, such as wisdom or justice. For example, the
god Utu/Shamash was regionally connected to the
city of Sippar, cosmically associated with the sun,
and was in charge of the characteristic of justice. The
god Enki/Ea was connected to the city of Eridu, the
sweet waters, and wisdom. The goddess Inana/Ishtar
was associated with the city of Uruk, the planet Ve-
nus, and love and war.

The manifestation of the gods, according to ancient
Mesopotamian perception, was multi-leveled. Taking
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Fig. 9-1: Cylinder seal (ca. 2300 BCE):
The central deities are Inanna-Ishtar,
Utu-Shamash, and Enki-Ea.

© The Trustees of the British Museum

the three aspects of the divine into consideration—
the natural, local, and human characteristic—one may
approximately seek the manifestation of the divine
within them. Beginning with the natural aspect, a
natural element, for example, the sun or river-waters,
could be the actual divine manifestation of the gods
associated with the sun or water. Thus, the god Utu/
Shamash was not only associated with the sun or in
charge of it, he was conceived as actually it. And the
god Enki/Ea was the concrete sweet waters, flowing
in Mesopotamia in the Euphrates and Tigris, and not
only the god in charge of them.

Continuing with these two gods, the characteristic
of Utu/Shamash as the god associated with justice
and of Enki/Ea as the god associated with wisdom,
leads to their manifestation in myths as anthropomor-
phic beings, living as “super-humans” in a “mythical”
space and time, often beyond our own space and
time, and acting there according to these character-
istics, Utu/Shamash as judge and Enki/Ea as a wise
one.

Finally, the local aspect: the god’s physical concrete
image, as the statue venerated in the temple of a cer-
tain locality, was an actual manifestation of that god,
not less than his natural and human-characteristic
manifestation.

Myth is the most natural place where the character-
istic of the deity, acting as a human, is manifest. And
cult is the most natural context where one may find
the concrete image of the god in the form of a wood-
en or stone statue or symbol.

We usually think of mythology as written text, but
myth is not a literary genre. Myth can also be present
in visual art for example, although it is true that it is

represented in the most detailed way in the literary
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Fig. 9-2: Cuneiform tablet, Akkadian flood myth
(Nineveh, seventh century BCE).
© The Trustees of the British Museum

epical genre. One of the most well known
myths of ancient Mesopotamia is the flood
myth. This myth is best known as part of
the eleventh Tablet of the Gilgamesh epic,
telling, in the Akkadian language, of the
legendary Gilgamesh, king of Uruk, who
sought eternal life and reached Uta-nap-
ishtim, the only survivor of the ancient
great flood (Fig. 9-2). After the flood,
Uta-napishtim received eternal life, and
this is what king Gilgamesh sought, and
therefore went to him in order to hear his
story.

The flood story, told in the epic by
Uta-napishtim to Gilgamesh, is heavily
dependent on another Akkadian myth
known to us from cuneiform tablets from
the first half of the second millennium BCE, as well
as from later copies. In this myth, the gods, in an-
cient times, before man was created, had to toil very
hard. This has to do with the natural environment of
Mesopotamia, where water and agriculture are based
mainly on manpower. Unlike rainwater falling on
the ground without human intervention, the waters
in the Euphrates and Tigris rivers have to be brought
to the fields by digging canals. According to ancient
Mesopotamian religious conception, gods, like man,
had to eat and drink, and the only way in Mesopota-
mia in which a steady supply of food and drink can
be maintained, is through physical toil, especially
canal digging. According to the myth, gods sought
a replacement for this hard work. The god Enki/Ea,
together with the birth goddess, created man to take
upon himself the work of the gods. But the release
of the gods from this toil did not imply that they are
now also released from their need to eat and drink.
Man, therefore, does not only need to work for his
own food, but must work for the gods’ food as well.
This makes man an un-free being, since his life is
dedicated to work, not only for his own needs, but
for the gods’ as well. But it also makes the gods less
free, since they are dependent on man for their food
supply, which they cannot provide for themselves
ever since he was created.
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This perception is explicitly seen later in the flood
myth. After the great gods created man, the popu-
lation of man has ever increased. This increase in
persons led to more and more earthly noise, which
disturbed the great gods in their workless rest. They
decided to destroy these noisy human beings. They
try it in a few ways, such as plagues and famine,
but the ultimate destruction they decide to bring is a
great flood. The god Enki/Ea decides to tell the sage
Atra-hasis, also known as Uta-napishtim, about the
coming devastating flood, commanding him to build
a large boat to save himself. After the waters have
calmed down, Atra-hasis presents an offering to the
gods. Here the significance of the gods being depend-
ent on the food supply of man is explicitly seen: dur-
ing the entire period of the flood there were no men
to provide food to the gods, and so they became very
hungry. Upon smelling the offering of Atra-hasis, the
starving gods gathered as flies and ate the offering,
the first food they ate for a while.

This story, then, not only emphasizes the devastat-
ing nature of the gods, who can bring a destructive
flood upon men, but also emphasizes the crucial role
of the daily offering of food to the gods, provided by
man in the gods’ earthly temples.

The ancient Mesopotamian daily temple cult in-
cluded offerings and prayers to the gods. As we have
seen, the gods, acting as persons in the mythical
realm in the flood story and in other myths, were
dependent on earthly food: the offerings. But outside
the realm of myth, in the earthly daily cult, the god
had to be present to receive this cult, and this was
done through his cultic image. This image, usually
anthropomorphic and made from wood and stone, sat
in the innermost cella of the temple where the offer-
ings and prayers were presented to it.

This cult directed to a statue was the target of much
mockery in the Bible: do the stone or wooden mouth
and ears of the statue really allow the deity to eat and
hear? Indeed, how did ancient Mesopotamian percep-
tion deal with such questions? As noted above, god
in ancient Mesopotamia was not perceived only as
a mythical being beyond the earthly space and time,
but was also manifest in a concrete aspect. It is im-
portant to stress: the statue is not a merely a symbol
of the divine—it is the divinity itself, or at least an
aspect or manifestation of it. This does not exclude
other aspects of the divine—such as the natural and
mythical, or conceptual aspects, as noted above—but
it is an aspect that should not be ignored.
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A glimpse into this perception may be attained
through an examination of the ritual in which this
image, made by man in the workshop, turned into a
god worthy of cult. This ritual was called the “mouth
washing” ritual and included seven “openings” and
washings of the mouth of the image. The ritual last-
ed two days and included many incantations and
offerings, including seven “mouth washings” of the
statue. At the end of this process, the inanimate statue
made by man was perceived as a manifestation of the
divine, worthy of cult. The divine statue was brought
into the temple, where it could now eat the food of
the offerings and hear prayers of the priests. The ritu-
al, especially the incantations recited within it, ex-
hibit the ancient Mesopotamian way of coping with
the paradox of directing cult to an image that was
regarded divine although it was fashioned by man.
The incantations show an awareness of this problem,
and attempt to distance this human intervention from
the process of the creation of the divinity.
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Disaster Prevention, Japan

1. Background

West Asia is an area of active crustal deformation
and has a history of large magnitude earthquakes.
Because crustal movement continues today, scientific
investigation of seismicity in this region may con-
tribute to understanding and protecting against earth-
quake and tsunami disasters.

In West Asia, the African plate is subducting be-
neath the Anatolian plate at a rate of 1 to 3.5 cm/yr.
Large magnitude earthquakes frequently occur in
this subduction zone. In AD 365, a large magnitude
(M8.5) earthquake occurred near Crete (e.g., Stiros
2001, Fischer 2007, Shaw et al. 2008, Papadimitriou
& Karakostas 2008). The AD 365 earthquake, one
of the best known ancient earthquakes in the eastern
Mediterranean, caused a tsunami that resulted in
great damage to Syria, northern Egypt and the Greek
coast. According to Pirazzoli (1986), who investigat-
ed the upheaval of the coastline of the eastern Med-
iterranean, the period between 350 and 550 was the
one of the most seismically active periods in the past
2000 years.

Crete, located 160 km south of the Greek mainland,
is the largest (area of 8336 km’) among approximate-
ly 3000 islands in the Aegean. Ancient earthquakes
in Crete have been reported in various books by Am-
brasseys (e.g., 1994). In the 4th century, Ammiaus, a
historian and military service member, wrote history
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Fig.10-1: Epicenter of the AD 365 Crete earthquake.
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Fig.10-2: (Left) The pediment of the Gigantomachy of the
Athena Polias (Acropolis Museum). (Right) Poseidon found
in Mykonos with a dolphin, as its symbol, by the leg. It is said
that it originally grasped a trident in its right hand (National
Archaeological Museum, photo by T. Ohsumi).
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books consist of 31 volumes. Due to the Christian
propagation, which began in the age of the Roman
Empire, many historical records were made in the
4th—5th centuries.

The tsunami caused by the AD 365 earthquake re-
sulted in more damage in the Peloponnese peninsula
than resulted from the earthquake itself. Because
the magnitude was higher than M8, ground motion
was propagated across a large area surrounding the
Mediterranean. Smaller magnitude earthquakes that
recently occurred in the Greek islands also affected
a wide area around the Mediterranean. Jhon Cassian,
a theologian in the 4th—5th century, and Sozomenes,
a Byzantine historian in the Sth century, described
evidence of widespread flooding from the tsunami by
tracing damage on the roofs of buildings, and subse-
quent retreat of the coastline. A Byzantine historian,
George the Monk, mentioned the tsunami in a 9th
century chronicle. The tsunami caused by the AD
365 earthquake was also chronicled by Theopanos in
the 8th-9th centuries, Cedrenus in the 11th century,
and Glycas in the 12th century. According to the lit-
erature, the tsunami destroyed 50,000 houses and had
5,000 casualties in Alexandria, Egypt.

Because large magnitude earthquakes and asso-
ciated disasters could occur again in the future, this
paper investigates and describes the characteristics of
the AD 365 Crete ecarthquake.

2. Mythology of earthquake and tsunami

The presence of Giants
In Greek mythology, natural disasters were sup-

posed to be caused by Gigantes’ fight against the
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Fig. 10-3: The sculptural decoration of the west pediment of the
Parthenon. It shows the battle between Athena and Poseidon
with an olive tree behind (replica by K. Schwerzekt).
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Fig. 10-5: Twelve Olympians carved on the pediment of the
Academy of Athens. The birth of Zeus and Athena is seen in
the center (photo by T. Ohsumi).
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Fig. 10-4: West side of the Parthenon. Most parts of the
pediment were destroyed during the Roman Empire period
(photo by T. Ohsumi).
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Fig. 10-6: Display at the Akropolis subway station (photo by T.
Ohsumi).

gods led by Zeus. In this story, Enceladus is one of
the Gigantes and causes earthquakes and tsunamis.
The goddess Athena, leaped from Zeus’s head, fully
grown and armed, entered the battle against the Gi-
gantes and defeated Enceladus thus calmed the earth-
quake and tsunami.

The 12 Olympian gods Zeus, Hera, Athena, Apol-
lon, Aphrodite, Ares, Artemis, Demeter, Hephatistos,
Hermes, Poseidon and Hephaistos (or Dyonissos)
appeared as part of the motif on the pediment of the
Pantienon royal palace. Most parts of the pediment
were destroyed during the Roman Empire; however,
some are stored in the new Acropolis Museum and
the British Museum. Replicas of the 12 Olympians
are displayed in the Academy of Athens and in the
Akropoli subway station, together with pottery exca-
vated during the construction of the station.

Poseidon: God of the sea
Poseidon was the God of the sea for the ancient
Greeks. Sometimes Poseidon quieted the sea and, at
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Fig. 10-7: (Left) Upheaval history of the oldest (lowermost) layer, assuming a fixed sea level based on the data by
Thommeret et al. (1981) and Pirazzoli et al. (1982). (Right) A scenario explaining the changein the relative sea level
in west Crete based on the hypothesis of constant rise of the sea level and intermittent rise of the land (Stathis 1996).
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other times, caused storms. He made the sea storms
with his trident and caused major earthquakes and
tsunamis with his anger and created the topography
of islands in ancient Greece. On the other hand, he
sometimes calmed natural disasters. There is a myth
that Athena and Poseidon fought over the control of
Athens. Poseidon damaged the earth by using his
trident, while Athena planted an olive. Athena was
welcomed by the citizens who named their city after
her and built the Parthenon to honor her.

3. Crustal movements

Flemming (1978) evaluated land subsidence and
upheaval and estimated the relative rate of annual
sea level rise (1.05 mm/yr) based on research on the
south-west coast of Turkey and at about 175 points in
Cyprus. Change in the sea surface in western Crete
under the condition of a continuous sea-level rise and
intermittent land uplift is shown in Fig. 10-7.

Pirazzoli (1996) suggests that there is a trace of up-
heaval along the Greek coast from an earthquake that
occurred between the mid-4th and mid-6th centuries
in the Early Byzantine tectonic paroxysm (EBTP)
turbulent period. Pirazzoli ef al. revised his previous
interpretation (1982, 1986) after his detailed survey
and radiocarbon dating of the samples obtained from
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Fig. 10-8: Knossos palace, which is said to be a labyrinth
(Knossos Museum, photo by T. Ohsumi).
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Fig. 10-9: North entrance of the Knossos palace (photo by T.
Ohsumi).
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Fig. 10-10: Fresco of the Knossos palace (Knossos Archaeological Museum. Left: blue ladies, right: dolphins, photo by T. Ohsumi).
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Antikyhira Island. Significant co-seismic uplift that
took place during a short period was demonstrated by
over 30 radiocarbon dates from 12 regions in Greece
and by very precise sea-level indicators in the eastern
Mediterranean. Therefore, it is assumed that the scale
of uplift in Crete was 0.5 to 1.0 m in general but grad-
ually increased towards the south-west and reached
approximately 9 m. Radiocarbon dates show that the
largest change occurred between 261 and 425.

4. Seismic activity

Ancient earthquake damage

Minoan Knossos is located in Iraklio, the adminis-
trative center of Crete. Minoan Knossos reached its
heyday in the 18th—16th centuries BC and suddenly
disappeared in the 15th century BC. The cause of the
decline is not clear but it seems that it is coincident
with a large volcanic eruption that formed a caldera in
the Santorini and caused an earthquake and a tsunami.

Aptra
Aptra is an ancient city located 30 km east of Hania
and 120 km west of Iraklio. It was built in the 15th—
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Fig. 10-11: Entrance of the castle gate of Aptra (photo by T. Ohsumi).
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Fig. 10-13: Castle wall of Aptra (photo by T. Ohsumi).
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Fig. 10-12: Fort of Aptra (photo by T. Ohsumi).

14th centuries BC and was severely damaged by
huge earthquakes in the 4th and 7th centuries. Roman
occupation of Aptra began in 69 BC, as evidenced in
ancient temple ruins, a castle gate, and walls. Cata-
strophic earthquake damage occurred in 365, concur-
rent with the fall of the Roman Empire.

Seismic intensity distribution of past earthquake

Fig. 10-14 shows the distribution of seismic inten-
sity for ancient earthquakes (1886, 1903, 1926, 1956)
around Crete (Sieberg 1932). According to Wyss and
Baer (1981), the characteristics of these earthquakes
may be summarized as below.

1) Rupture affected the entire Hellenic arc.

2) Ground mtion was felt in a vast area.

3) Isoseismal contours are asymmetric. Fairly high
intensities are observed in areas distant from the
Hellenic arc, while intensities at the other side of
the arc decreased sharply.

4) Epicenters of these earthquakes are located off-

shore of the south of the island arc and the as-

sumed intensities of all these earthquakes reach a

degree XI.

Seismic hazard map

Sieberg (1932) created a seismic map of the Le-
vant. Fig. 10-15 shows the Crete region, with exten-
sive damage to buildings shown in red. In the 1926
earthquake (M7.5), the area stretching from Iraklio to
Knossos recorded modified Mercalli seismic intensity
of 9—10. Hania in the north-west of Crete, Sitia in the
north-east, lerapetra in the south-east and Psiloritis
in the Ida Mountain areas were expected to be high
seismic intensity areas.
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Fig. 10-14: The distribution of the seismic intensity of the ancient earthquakes (1886, 1903, 1926, 1956) around Crete
(Sieberg 1932).
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Fig. 10-15: Earthquake map of the Crete Island (Sieberg 1932).
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Scale of earthquake

Stiros (2010) conducted an elastic inversion anal-
ysis of the coastal upheaval and suggested that this
earthquake had a minimum magnitude of 8.5 and was
due to the reverse fault located offshore of south-
western Crete. Shaw et al. (2008) showed a fault
model that accounted for upheaval on Crete Island.
Based on an investigation of the strike of the Aegean
arc and the depth of epicenters for small earthquakes,

WiEDETF IV E R U, T—2WEMOE MBI UM
WEOHRENS, WiE DI Stiros (2010) HEREL
7z T0km KD EELSEHEL TN 5,

Stiros (2010) suggests that the depth of the fault is
shallower than 70 km.

Closing remarks

BbYIc Further analysis concerning fault parameters will

SEOBEMEFHAZE I UT, FERIcs T 5H

B, BERICBLUTURZITICHIE ST A— 2280
L. ARG 5 TETH 5,

be conducted using field research of seismic ground
motion and the degree of land upheaval.

Bibliography

AMBRASSEYS, N. N. (1994) The Seismicity Egypt, Arabic and the Red Sea, p.23
FiscHER, K. D. (2007) Modelling the 365 AD Crete Earthquake and its Tsunami. Geophysical Research Abstracts, Vol. 9: 09458.

FLEMMING, N. (1978) Holocene eustatic changes and coastal tectonics in the Northeast Mediterranean: implications for
models of crustal consumption. Philosophical Transactions of the Royal Society of London. A 289: 405-458.

PapaDIMITRIOU, E. & V. KArRAKOSTAS (2008) Rupture model of the great AD 365 Crete earthquake in the southwestern part
of the Hellenic Arc. Acta Geophysica 56/2: 293-312.

PrazzoLy P. A. (1986) The Early Byzantine tectonic paroxysm. Zeitschrift fuer Geomorphologie N.F. Suppl.-Bd. 62: 31-49.

PrtazzoLr, P. A., J. LABOREL & S. C. STIROS (1996) Earthquake clustering in the Eastern Mediterranean during historical
times. Journal of Geophysical Research 101/B3: 6083-6097.

PrazzoLr P.A, J. THOMMERET, Y. THOMMERET, J. LABOREL & L. F. MONTAGGIONI (1982) Crustal block movernents from
Holocene shorelines: Crete and Antikythira (Greece). Tectonophysics 86: 27-43.

SHAW, B., N. AMBRASEYS, P. C. ENGLAND, M. A. FLOYD, G. J. GOrRMAN & T. F. G. HIGHAM, J. A. JACKSON, J.-M. NOCQUET,
C. C. PaINx & M. D. P1GGoTT (2008) Eastern Mediterranean tectonics and tsunami hazard inferred from the AD365
earthquake. Nature Geoscience 1: 268-276.

STIROS, S. C. (2001) The AD 365 Crete earthquake and possible seismic clustering during the fourth to sixth centuries AD in
the Eastern Mediterranean: a review of historical and archaeological data. Journal of Structural Geology 23: 545-562.

STIROS, S. (2010) The 8.5+ magnitude, AD365 earthquake in Crete: coastal uplift, topography changes, archaeological
and historical signature. Quaternary International 216: 54-63.

THOMMERET Y., J. LABOREL, L. F. MONTAGGIONI & P. A. PirazzoL1 (1981) Late Holocene shoreline changes and seismo-tec-
tonic displacements in western Crete (Greece). Zeitschrift fuer Geomorphologie N.F. 40: 127-149.

Wyss, M. & M. BAER (1981) Earthquake hazard in the Hellenic arc. Maurice Ewing Series 4: 153-172.



v a v 10: 47 V7 ULEEZD < BEEREE L RIERE

Session 10: Archaeological Science and Conservation Science for Cultural Heritage in West Asia

NILEEZEH Y., dEIiiZAS5HICT HEEFRF
CONSERVATION SCIENCE FOR THE PROTECTION AND UNDERSTANDING
OF ANCIENT CRAFTSMANSHIP IN CULTURAL HERITAGE

DRJIV—Z - dO7+3Y, FqoOL—LYV | JURF¥Y - ITvHIV°’
Stavroula Golfomitsou’, Thilo Rehren' & Christian Eckmann’

WCL A% =L, 2O—< « )b v iEYE

'University College London Qatar, ‘Romano-Germanic Central Museum, Germany

L&l

WEDTHNE DXI7REDEIED EF bz mE i
WORT BERFIUE, FOHASULDRERD S4: E 5>
TERTEMFHTHA5, s, Hik
e, k. AM. BT RRMENCINA T, 18
R, HIA, ZREERZED N TIESNTZYE
MHRENENT VS, FIEFAATIE, L8k BE. AT A,
ARERE, KOBELMEZRICTZIENEZ N, —JT
T, Mg GmE. BhrE N 2 X0k
ODNTLES, LA LZOXIGEHIIEIX, 728 25
ENFe LT, FIARRMORENREERZIC LD
NTLESTRIC, HEDEEZTZDAAZITRTNE
DTH%.

UL, EBOXIGEMETH /LT, BRIAMHA
PERBICEIN TV R EHLLTLE S, TP, T4
EDHVIEHESTNBTEITED, B0 THEI R
KR BOBENELST LIRS, LT, IR ZEL
FERE N TH255. Lrho@h U EL & FhpRE
Lixd, BLRENC LI, HEFBOMEIE. HEHEDOBR
BICHDIFHINKOEFBITRTENHOGNTVS, &
2, BEELOLAE. REEMEWEHIREICHS
EHWELFED M, NS, ARBENIKRERBEICH D M,
HB NIRRT IR LT REICH B (5 DK O EIARR /2
NZTENHENT VD, —EFHIETTHNSID LIF5
NTLE &, BYEDOEITREILLLTLE N,
R, MUSRE R, FRADYAIVDHEED
BERBRBICEING LIS, DFED. HILEEIX
FHMIC KB EFHEED S, JEFICREINET B8R

59

Introduction

The most important tangible evidence of the
achievements of past civilizations lies in the artefacts
that survive from these ancient cultures. These arte-
facts are made from a wide variety of materials, in-
cluding natural materials such as shells, fibres, stone,
wood and bone as well as man-made materials such
as ceramic, metal, glass and many pigments. In ar-
chaeological excavations, we mostly see the stronger
materials survive, such as ceramic, metal, glass and
stone; the softer organic materials often perish long
before the excavator can reach them. But even when
they are found they are very susceptible to deteriora-
tion, as seen for instance in the fading of the colours
of the Terracotta Army figures shortly after their ex-
cavation.

However, even materials such as metal deteriorate
during their long exposure to environmental condi-
tions. Many thousands of years in the soil will cor-
rode metals slowly but surely. During burial objects
reach equilibrium with their environment, especially
if they are buried in relatively stable conditions. In-
terestingly, different materials survive better in differ-
ent conditions, for instance metals will be preserved
better if buried in a low humidity and temperature
environment, while wood preserves much better
in waterlogged conditions, or when very dry. Once
excavated, the environment in which the objects are
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held changes dramatically, as they are now exposed
to new conditions, with daily and annual cycles of
temperature, humidity and light exposure. As a re-
sult, the deterioration rate of all materials accelerates
massively after excavation.

As professionals in archaeological conservation sci-
ence, it is our responsibility to deal with this, which
is a direct result of human action—excavation. First,
we try to minimise the effects this change might have
on different materials. Our aim is to preserve these
valuable and irreplaceable objects as best as we can.
However, we also need to study them and document
them for future generations before the objects decay
completely, and for people far away who cannot
come and visit the original objects. Deterioration and
corrosion result in chemical changes, such as the loss
of the original surface of an artefact through erosion,
or its covering through the formation of encrustations
covering the object. In advances stages this can lead
to the total destruction of an object. Conservation
and conservation science aim at halting deteriora-
tion processes though either preventive or remedial
methods. Preventive methods aim at modifying the
environment an object is exposed to in order to halt
or at least delay deterioration processes. Stable and
low-energy environmental conditions, designed to
match the requirements for each specific material, are
central to this. Remedial methods on the other hand
are applied directly on the object with the same aim,
but also trying to reverse some corrosive effects. The
development over the last decades of conservation as
a profession and conservation science as a scientific
field have helped us understand deterioration and
corrosion processes better and to develop treatments
that ensure the long-term survival of archaeologi-
cal objects. It is important here to see the corrosion
products as part of the life history of an artefact,
something that has to be preserved while slowing its
progress. This puts conservation in stark contrast to
modern industrial practice which sees the complete
removal of any corrosion as a necessary prerequisite
before preventive measures are taken to stop the de-
velopment of new corrosion.

Conservation, however, does not only stop cor-
rosion, it also helps revealing and preserving in-
formation carried by the object. Slowing down
deterioration is vital to preserve the object for future
generations and further research so we can study and
understand the skills of the ancient people that made
these artefacts. These skills are often intentionally
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hidden underneath the surface of the object, hidden
from the eye of the beholder so not to distract from
the aesthetic appeal of the finished artefact. But
clearly, the technical skill of the craftsperson in creat-
ing an object is as important and as remarkable as the
aesthetic skill of the artisan finishing the surface of
the object to match the style and fashion of the age.
The technical skills of the ancient craftspeople are an
important part of the intangible heritage of every cul-
ture. Craftsmanship is often overlooked in favour for
its more fashionable cousin, the artistic side of cul-
tural heritage. However, the technical skills of crafts-
men and women are at the root not only of the crea-
tion of every individual artefact, but of all scientific
and engineering progress over the last ten thousand
years. It is our prerogative and duty as conservation
scientists to discover and cherish the achievements
of our ancestor craftsmen. The development of these
skills over time is literally fundamental to our mod-
ern society. Many of these early skills are also im-
mensely impressive, especially in those cases where
people lacked the technical means we have today, but
excelled in their skills which allowed them to con-
struct objects and monuments of outstanding value,
admired even today, such as the Great Buddha in the
Todai-ji in Nara, Japan.

One example of such skills is the case study which
is presented in this paper. Here, we demonstrate the
level of information one can retrieve during conser-
vation through careful scientific study—conservation
science in the protection and understanding of cultur-
al heritage.

The Pepi statues

More than 100 years ago, during excavations in
Egypt, two metal statues were found, packed one into
the other, and carefully hidden away. One was of a
life-size man standing upright; the other a little boy
accompanying the larger figure, probably his son.
Both figures were made from copper and nearly to-
tally corroded. They were assembled and put on ex-
hibition in the Egyptian Museum in Cairo. Fig. 11-1
shows the statue after initial conservation in 1900
(left) and again in 2000 (right). They were identified
as representing Pharaoh Pepi I, who reigned from
€.2295 to 2250 BC, and his son. Thus, they are well
over 4000 years old.

Due to their corroded state it was not possible to see
how they were made; but it was assumed at the time



a7 7 ORI 1 SEEEREEY 7 RO ?

e — L

M-IV P THE LIRBERE, (£) 1900 FITHETHDONREFEBERDE,

() 2000 FOBERDBERDE

Fig. 11-1: Egyptian male statues made of copper. Left: after initial conservation in 1900.

Right: after re-conservation in 2000.

iR ZIRVIREETH -T2,

ATEDWAERHETZEOITOINBEEICES
T BUGN > T BB LG M & TH -7z
MRS EHET5CEBNaREL hotz, AR
YncEbnzRmzEEICI)—=F L, LENCER
ZIE Mo TR DORET 5200, $EM TORMZFRERL
Too TNHOFHIFIE, LMD Sl TEEIRE 7
7R — 2B LM O E, LIXUIXEOEO FOAR
RKOBBORMIIBANCKHLIFHET HEDTHEIN—%
15T RE x5 Tz,

2 RGO XFRIIC KD, BOBRERIENIAS M
molz, T, YT MY EFHOBRESEMNICET 0
kOFERECEB TR x>, TOMIE, KEOE
DTH-TH, HLDIRNSIESNTED, YNV LT
DRFENTVITENHLENICESTz, TD 2 KDRIC
. HETER SN T Eh 27D THS (X 11-
2)o XKHRFICKST, BEOKIBANIEEERIICK
DEVMEL TR TSNS >Teh, FE LN
S TN R, BORERAMCBEUTHELL
Wed 3 nlhEL Eo Tz,

ERBOEENNIROHEATIRETH STz Ich b5,
PHEEREETIC KD, BBRE DX EE NI D
HEMICIR STz, EITHIRGEO S, EDOXIITTRE
O ZEDIRF IO, Fiz, BOPEEHDIC, DT
oM (e 23Rt . KMEE) BNd-ofcohe

62

that they were among the earliest cast copper figures
known to mankind. Unfortunately, they were later put
aside and have not been on display for a long time.

During restoration in preparation of the cente-
nary of the Egyptian Museum a major study of the
manufacture was done by our colleagues, Christian
Eckmann from the Roemisch-Germanisches Zentral-
museum in Mainz, Germany and Ms. S. Shafik from
the Egyptian Museum, Cairo. The initial assessment
showed that the statues present extensive corrosion
and their middle parts are missing. Due to the corro-
sion, the original surfaces were covered with bulky
crusts and warts that did not allow scholars appre-
ciate the way these statues were made, or to see the
original surface and its decoration.

Painstaking inspection of thousands of fragments
enabled to reconstruct the pedestal on which the large
figure stood, including the inscription which identi-
fied them. Careful cleaning of the corroded surfaces
revealed traces of gilding which had been hidden
from view before, showing the elaborate decoration
applied to the figures. These findings significantly
increased the archaeological information from these
objects, which for metal artefacts often lies in a very
thin layer on the surface of the original metal, be-
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Fig. 11-2: X-ray imagining of the statues revealed
that they were made of several metal sheets riveted
together. No casting was involved in their production.
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neath the corrosion products.

X-ray imagining of the statues revealed the way
how they were made, and fundamentally changed
our understanding of metallurgical skills during the
Old Kingdom in Egypt. It became clear that even
the large parts were made of individual metal sheets
riveted together, and that no casting was involved
in their production (Fig. 11-2). Although the X-rays
showed that the metal has been mineralised to a large
extent through corrosion processes, samples were
taken from lose fragments to understand the way
these statues were manufactured.

Despite the advanced stage of corrosion, exami-
nation and analysis revealed how the statues were
made. Of particular interest is the way the different
sheets were joined together and whether there was a
core (e.g., clay, sand, wooden) inside the hollow fig-
ure, or not. The metal sheets were joined with rows of
copper rivets forming long seams along the arms and
legs, and linking the limbs to the torso. Microscopic
examination in combination with SEM imaging illus-
trated in detail how the rivets were placed (Fig. 11-
3). Sometimes they pierce the metal sheet, probably
fixing it to a core (now lost) with another sheet of
metal covered them, so that one could not see how
the statues where manufactured. In other cases, they
pierce two layers of metal fixing the sheets together,
with the heads of the rivets visible on the surface.

General comments

Documentation during excavation is extremely
important as the case discussed revealed. The stat-

Fig.11-3: Microscopic examination illustrates how the rivets were placed.
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ues were excavated a hundred years before their
actual conservation, and some missing pieces and
information are yet to be found. However, scientific
examination of the statues and conservation was able
to reveal a lot of information hidden underneath cor-
rosion layers. The example shows the importance of
planning ahead in an excavation, to include proper
documentation of the conditions an object is found
in, and any initial conservation undertaken on site.
Deterioration is accelerated after excavation and we
need to minimise the effect of the shock the materials
go through during and after their discovery as a lot
of damage is done during this time. There are numer-
ous examples of objects which either got damaged
or totally destroyed during the excavation; a famous
example includes the coloured surfaces of the Terra-
cotta Army warriors, which faded within a few hours
after excavation. Conservation science provides the
tools we need to protect these objects. Preparations
should start prior to the excavation and continue dur-
ing the excavation until an object is properly stored
in a stable and protective environment. Although the
excitement of the discovery often prohibits profes-
sionals to follow the right steps, we should always
act having the protection of our cultural heritage in
mind, even if this restricts immediate access to the
object.

Scientific investigations are key in understanding
not only the technological developments but also
the people and their skills over the years. Different
techniques are available ranging from non-invasive,
non-destructive, to destructive which involve sam-
pling of the original material. Each technique has
different things to offer and one should always start
from the least invasive and move to invasive tech-
niques only at the end. The consideration here is sim-
ilar to those taken by a medical doctor—the patient
needs treatment, and sometimes it is necessary to re-
move a small piece of tissue to determine the nature
of the problem. There are clear principles we need to
follow regarding sampling, so it will not be disturb-
ing or destructive to the original object. For example,
we would have never take samples from the middle
of the head/face. All sampling is taken from edges.
Sampling should also be fully documented.

Through analysis, the intangible values of crafts-
manship and skills can be revealed. Conservation
methods help us prevent further deterioration of the
material, and scientific analysis and other investi-
gations together give us an insight in the life of the
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people in a specific period. Material science is vital
in completing the picture of the past and understand-
ing how people worked. Interestingly, many ancient
techniques survived over time and can be found in
modified forms around the world. Although engineer-
ing allows mass industrial production of everyday
objects, the individual objects from the past carry the
craft of the people within them.

In this paper we want to show how materials sci-
ence and conservation science work in tandem to

* better understand ancient civilisations and their
achievements;

» present ancient objects without mis-guiding the
observer;

* corrosion covers but also preserves evidence, and
is part of the biography of an object.

Thus, only the combination of art history, excava-
tion and post-excavation documentation and techni-
cal and scientific analysis allow a full reconstruction
of ancient skills. Most of these investigations are
best done during the conservation treatment of an
object, giving conservators a unique opportunity and
responsibility to reveal the full picture of our human
heritage, including the amazing intangible skills that
manifest themselves in ancient pieces of art, as well
as everyday objects.
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