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Session 1: Paleoenvironment and Human Beings of West Asia
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ENVIRONMENTAL DYNAMICS OF WATER IN WEST ASIA:
ENVIRONMENTAL CHANGES SINCE THE LATE PLEISTOCENE
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Ryo Anma

FWRKF

University of Tsukuba

Climate of West Asia is diverse from arid desert of
Arabia to the Mediterranean climate that is favorable
for agriculture. Such diversity in climate is largely
controlled by the topography of the area formed due
to collision of the Arabian plate against the Eurasian
plate that started around 10 million year-ago (10 Ma):
high plateaus of Anatolia and Iran behind the fold belt
of Zagros-Taurus range developed in front of gently
eastward dipping flat of the Arabian plate. The diver-
sity in climate and environment offered a locale for
Homo sapience to develop early cultures (domestica-
tion, agriculture and cities) after “out-of-Africa”.

In the history of global environmental changes, our
time belongs to an interglacial. The present landscape,
such as the barren, dry ergs of Arabia, is just a snap-
shot of the face of an Earth that is changing through
time with changing climatic conditions. During the
Last Glacial Maximum (LGM) of approximately
twenty thousand year-ago (20 ka), a significant
amount of marine water was fixed in the continental
ice sheets and the global sea level was ~120 m lower
than the present (Fig. 1). The Gulf of Persia was most-
ly dried and the Bab-el-Mandeb straight was closed
during the LGM providing a highway for man to mi-
grate directly to Persia from East Africa, through Ara-
bian Peninsular.

In contrast, during the hypsithermal (~6 ka), the wa-
ter fixed in the ice sheets returned to the sea and the
sea level became several meter higher than the pres-
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Fig. 1: Paleo-environmental changes since 140 ka. Shaded vertical bars represents wet periods. (A) MIS stages and sea-level changes. (B)
Changes in planktonic foraminiferal content in a Red Sea core. (C) Oxygen isotopic ratios from Soreq cave speleothems, central Israel.
YD, Younger Dryas. (D-J) Solid bars are for a dry proxy; open bars are for a wet proxy. Th/U ages of speleothems in the Negev Desert (D)
and of (E) coquina shells from the Mudawwara lacustrine deposit in Jordan. OSL ages of lacustrine sediments in the Nafud Desert (F), (G)
sand dunes in Rub-al-Khali and (H) the Wahiba Desert. (I) *°Th ages and oxygen isotopic ratios of speleothems from Hoti cave, Oman
and Mukalla cave, southern Yemen. (J) OSL ages of lacustrine deposits from Mundafan and Khujaymah. (K) CaCO; contents of core 7T0KL
from the Arabian Sea. (L) Humid proxy signal (solid line) and arid proxy signal (dashed line). (M) Monsoon proxy. (N) Important events:
GM, glacial maximum; ED, early domestication of animals; EC, birth of cities; eruption of Toba volcano. See Anma and Maruoka (2016)

for the details.
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ent. The Gulf of Persia must have extended to the low-
er part of Lower Mesopotamia during this period. Re-
cent studies showed that there were rivers that
deposited gravels in the channels and large lakes filled
with water in Pleistocene times, that are now buried
underneath the dry ergs of the Arabian deserts (Fig.
2). The deluge, as seen in the Epic of Gilgamesh, is
not an absurd. Man developed cultures during the pe-
riod of such big environmental changes, looking for
the ways to control environmental problems such as
flood control and salinization: the issues we still strug-
gle.

Recent paleo-environmental studies in and around
the Arabian Peninsula suggested that the simple corre-
spondences of warm period = wet period and cold pe-
riod = dry period are not necessarily true. High-pre-
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Fig. 2: Pleistocene drainage systems and paleogeography

during the last glacial maximum were shown together with
the northern limit of monsoonal rainfall (summer rainfall)
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at the present and during the hypsithermal, and the
southern limit of winter rainfall at ~14,500 y BP. See Anma
and Maruoka (2016) for the details.

B 3: 1 SOHMENTEUNCE T BEKERDOEHEL (Asai et
al., 2016) , & |Zid Ca-(SO,+NO;) DN ZLRZHDD. T
HNDOEETIF Ca-HCO; DD E#d 3,

Fig. 3: Chemical compositions and its seasonal variation of
rain water in Hamadan, Iran. High concentration of Ca-HCO;
is prominent: during winter, the influence of Ca-(SO, + NO,)
increases.
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cipitation periods in West Asia seem to start at the end
of glacial periods and to continue as the climate
warms, but they end when the temperature maximum
(hypsithermal in the Holocene) is reached (Fig. 1).
The remainder of the warm period, following the tem-
perature maximum, was dry, like the climate of pres-
ent-day West Asia. Such changes in water environ-
ment must have had a large influence on the
development of the early cultures.

To understand the current environmental dynamics
of water, we collected monthly precipitation at 4 sites
in Iran and 3 sites in Turkey. The results of chemical
analyses imply that the rain water in West Asia has a
high concentration in Ca-HCO, (during autumn to
winter, concentration of Ca-(NO,+SO,) was observed
in several sites) and an alkaline pH (6.3 ~ 9.0) (Fig. 3;
Asai et al. 2016). Strontium isotopic ratio of the rain
water ranges from 0.7075 to 0.7085 (Fig. 4), a similar
value to Caspian Sea water (0.7082) and lower than
marine water (0.7092). Acetic acid leachates of Mes-
opotamian sediments also have the similar Sr ratios to
the precipitation. Thus, the Sr isotopic ratio tells us
that the chemical composition of the rain water has a
large influence of calcium carbonate in the aerosols
mostly consist of quartz grains. The calcium car-
bonate cycles dissolved in the water seem to play a
major role in controlling the environment of West
Asia. This viewpoint may provide answers to some
question thrown through archaeological studies in this
area.

1) The rain water abundant in Ca-HCO; and having

a high alkalinity can precipitate CaCO; and form a



PE7 7 ORI 2 ¢ R YT O 7 KANBRICEA ST &

Sr circulation

Aealian dust precipilation
(gz + carbonate) (dissolved carbonate)
- it x\ .\‘ %
\ A %, 0.7075-0.7085
hY Y
Lan % \\_ N Y Y
u,ﬁ Lakes DR ." Clcean
ttet ot TR* (caspian Sea) ,---"_'H.% Evaporation
: b i oy EEY
Calcrete (caliche) ‘\"‘HDJM"; El T : 4 - = ;
~{0.7080 . — Ground water \H — iy ¥ 1 o 3
o | E 5 MREE TIRET B0~ FHEA,

Continental crust
(0.706~0.724)

Fig. 5: Caliche developed just underneath the

Oceanic basin ground surface.
(0.703~0.704)

4: Bk B SUHBYEEAH AR D SRRk, Srid Ca & —#EICEK®. Ca DEIEZ

BT BDISEL TV,

Fig. 4: Srisotopic ratios for the precipitation and sediments of West Asia. Because Sr
behavior is similar to that of Ca, Sris used to understand dynamics of the Ca circulation.
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Reference:

2)

3)

hard crust (caliche; Fig. 5) near the surface of the
soil column. This mechanism could have direct in-
fluence on the salinization processes of the area.
Alkaline water does not dissolve carbonates. Mes-
opotamian sediments and tablet clay often contain
calcareous tests of coccoliths. Many of the observed
species are known to live in the geological past (Mi-
ocene to Mesozoic). Thus, these microfossils were
derived from limestones of these ages exposed in the
mountain ranges extending from Zagros in the east
to Taurus in the west through erosion, transportation
and re-deposition. Rain water in East Asia is usually
saturated by atmospheric CO, and become acidic
(pH ~ 5.6). Such waters can easily react and dissolve
delicate tests of coccoliths. In contrast, weathered
and transported calcareous tests can be re-deposited
without much damage in Mesopotamia.

As a result of 2, Mesopotamian sediments and its
products such as clay tablets and adobes contain a
large portion of carbonates. Sr ratio of acetic acid
leachates of Mesopotamian sediments similar to the
rain water implies that the carbonates in sediments
are originated from reworked calcareous grains and
from CaCO, precipitated from the rain water. Such
carbonate precipitation may have played an impor-
tant role in hardening the clay tablets, adobes, and

other loam products.

ANMA, R. & Maruoka, T. (2016) Paleoclimatic Changes and Human Cultural Evolution in West Asia, in Tsuneki, A., Ya-
mada, S. & Hisada, K. (eds.) Ancient West Asian Civilization-Geoenvironment and Society in the Pre-Islamic Middle

East. Springer , 51-63.

Asar, K., Yokoo, Y., ANMa, R. & MEHRABANI, S. (2016) Effects of soil, sea salt and anthropogenic activities on precipita-
tion chemistry in western Iran. Goldschmidt Conference, Yokohama. 2016.6.29.
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Introduction

The Zagros Mountains of Iran, which culminate in
Mt. Zard (4548 m), formed along the convergent
boundary between the colliding Arabia and Eurasia
plates during late Miocene to early Pliocene time. The
range consists almost entirely of limestone. Recently,
the Zagros Mountains have yielded key evidence of
the expansion from Africa of Homo sapiens, which
originated in East Africa 200,000 to 100,000 years
ago. There are two main routes from Africa to Eura-
sia, a northern route from the Sinai Peninsula to the
Levant and a southern route around the Arabian Pen-
insula. Because recent research in Iran has document-
ed Paleolithic remains from before 50,000 years ago
at Arsenjan, northeast of Shiraz, the southern Zagros
Mountains have received attention for their role in the
southern route of early human migration.

Early humans who followed this route onto the Eur-
asian continent would have confronted the Zagros
Mountains immediately. This situation, however, was
so fortunate for them that the route through the Zagros
Mountains had many advantages for them and thus
the mountains became a starting point for the spread
of humans to the rest of the world. Raw material for
stone tools was easily available in the form of radi-
olarite (chert), and the abundant limestone caves
served as ready dwellings near the radiolarite out-
crops. This limestone-radiolarite association that
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Fig. 1: Southern Zagros Mountains. Spot in white circle
represents salt domes. Also you can see a group of isolated
mountains which are made of whale-back anticlines. Ancient
people could go into the Zagros Mountains detouring whale-
back anticlines and salt domes.
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characterizes the Zagros Mountains provided superb
conditions for these ancient people. This association
also occurs elsewhere in Western Asia and in the Med-
iterranean region.

The objective of this study was to determine what
geological feature in the Zagros Mountains brought
benefits to the first humans coming out of Africa.

Salt domes around the Strait of Hormuz

Humans taking the southern route around the Arabi-
an Peninsula were able to cross the Strait of Hormuz
during the lowered sea level of a glacial stage. They
may have been attractited by the presence of salt
domes west of the Strait of Hormuz (Fig. 1).

The salt domes are volcano-like structures a few to
dozen kilometers in diameter, which arose in this re-
gion as Cambrian evaporite layers, intruding upward
as diapirs, penetrated and uplifted the overlying rocks
to form domed structures. Where the rising salt
breaches these domes, it may flow downhill in “salt
glaciers”. Salt diapirism is the result of the mobile,
lower-density salt exerting buoyant force against the
denser overlying rocks.

The presence of salt domes must have ensured a
ready supply of this indispensable mineral to ancient
humans. The great abundance of salt domes in the Za-
gros Mountains must have lent confidence to these
early people as they made their way into and across
the range.



Ancient West Asian Civilization and the Modern World

/A

B 2: 7y ov o tER (AHRR) . A5-3 AIETABOERITTHA TV LEZ 5N,
Fig. 2: Geologic map of Arsenjan, southern Zagros Mountains. Stone tool factory might be located at limestone cave A5-3.
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Traversing the Zagros Mountains

Although salt domes may have initially attracted
humans into the Zagros Mountains, something else
induced them to cross the range to Arsenjan. Travers-
ing the range is not especially difficult as its structure
largely consists of whalebacks, structural landforms
in which high parallel ridges as long as several dozen
kilometers are surrounded by flat areas. From the air,
these ridges resemble a group of whales in the ocean.
Each whaleback is an isolated anticlinal ridge with its
ends plunging downward or cut by faults. The sur-
rounding flat areas are synclinal basins filled with
clastics shed from the surrounding ridges.

Early humans could have taken routes through the
whalebacks along these flats and reached Arsenjan
without much difficulty. What attracted them to the
Arsenjan area may have been its large exposures of
radiolarite, in conjunction with the limestone terrain
that afforded numerous caves to serve as their dwell-
ings. Thus, it was the association of limestone and ra-
diolarite that made Arsenjan a major foothold for ear-
ly humans in the Zagros Mountains.

Geology of Arsenjan

The bedrock of Arsenjan consists of thick-bedded
limestone, radiolarite, and muddy limestone units
(Fig. 2). According to the Geological Survey of Iran,
the thick-bedded limestone belongs to the Salvak For-
mation, of middle Cretaceous age, and hosts caves in
which early human lived. The radiolarite underlies the
lower flat areas. Although the radiolarite has previous-



PE7 7 ORI 2 ¢ R YT O 7 KANBRICEA ST &

MIELL 722 G PARZ IR LTS, R E 1=y k
& APEEN SR BT % — 5 ARHIZ TR L TV 2,
REGIEL=y MY TR OBLREEDba %S
FES B, S RbIcED, BERAE I =y NIV
TRk LN SHIER T THZTENHL MRS T
(K3 F)o ETNYIvDRITDTINT— « B2
IKid, FAV—RX - XT4AFA DL ALT NS, T
DA T4 A TA M, DO TOHEFE S Z D ENOHERE
Wcho, —RIIEEIERZ ST, s HiES) .
MRS, BRTFY—FDY—F TV ABH BN TE
%o TOV—IITUAIE, HEAOWEHEMTREZ D FAiD
TR CH D, RN AT X g Lz ez
LTV, SEEERIEAICED, BIRFv—ME P2
FHRHPER— FEBTHHTEMHIALIZ (M 3 1), £
T AV TRATIE, TOFTATA D, BN
fEICIE Bl 9 2Rk EIEE NS, LLEKD, T8
TR BINCHER L Te G CE R S & AT T il

B 3: BRFv—bt () chiERsE (F) oER.
TOEET/N\YY—HEBHINTWSHIEIZRR
He TOLMOMBIZHERSE. KERSIEL
IFLITBKRECHETY %,

Fig. 3: Bedded chert (upper) and radiolarite
(lower). Radiolarite is sometimes interbedded
with limestone.

ly been considered to be of Jurassic age, the present
study showed that it dates from the latest Jurassic to
Early Cretaceous. The muddy limestone, of Triassic
to Jurassic age, composes higher-standing platforms
and is fossiliferous, yielding stromatolites and other
remains.

To the east of Arsenjan, the Neyriz ophiolite crops
out in the vicinity of Abadeh-e-tashk. The ophiolite is
a large fragment of former ocean crust, obducted onto
the Eurasian continent along with its overlying deep-
sea sediments. The former ocean crust contains a se-
quence of serpentinite (altered peridotite) overlain
successively by pillow basalt and bedded chert. The
bedded chert has been considered to represent Creta-
ceous deep-sea sediments; however, the present study
showed that it contains radiolarians of Middle to Late
Jurassic age. The Neyriz ophiolite was also observed
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is also exposed there.
Radiolarite would have been

chert would not have yielded

to thrust southward over the Salvak Formation near
Abadeh-e-tashk. This means that the limestones and
radiolarite were originally deposited on the shallow
continental shelf of the ancient Arabian continent and
that the bedded chert was originally deep-sea sedi-
ment in the Neotethys ocean. This ophiolite occurs at
Kermanshah in the Zagros Mountains and radiolarite

preferable to the bed-

ded chert as a toolstone. Bedded chert consists of
chert beds no more than 10 cm thick separated by
mudstone films a few millimeters thick (Fig. 3). This

pieces of stone large

enough to manufacture a full range of tools. However,
radiolarite beds are thick enough to yield pieces suita-
ble for flake production using the Levallois technique.

Summary: Paleogeography of the lime-
stone-radiolarite association

During the Jurassic, the continents of Laurasia and
Gondwana were separated by the shallow Neotethys
ocean (Fig. 4). Present-day Western Asia was located
at the innermost part of the Neotethys near the
paleo-equator at a favorable location for upwelling
currents, resulting in high faunal productivity. Thus,
an extensive carbonate platform developed on the
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Arabian continental margin. After the Arabia plate
separated from the Africa plate and collided with the
Eurasia plate, the limestone-radiolarite association
was folded and uplifted to form the Zagros Moun-
tains. Here came to be a land replete with limestone
caves and widespread radiolarite that welcomed an-
cient Homo sapiens.
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Out of Africa question and modern hu-
mans

In our project, we focus on the distribution of mod-
ern humans (Homo sapiens) after Out of Africa. We
gathered evidence from fieldwork in the Zagros area,
which was one of centers for distribution of modern
humans in Eurasia after Out of Africa. We chose the
Arsanjan area in southern Zagros and the Slemani
area in northwestern Zagros as the focus of investiga-
tion. This paper discusses the results of these investi-
gations particularly in the Arsanjan area.

Approximately thirty years have passed since the ad-
vocacy of the evolution theory of Homo sapiens in East
Africa, and most geneticists, biological anthropolo-
gists, and archeologists have come to support it. This
theory explalned that Homo sapiens originated in
East Africa approximately
200,000 years ago. Consequently,
these modern humans migrated
& from Africa to West Asia between

{ 130,000-60,000 BP, later they di-
verged into other human groups
and migrated further to the East
and West. Two routes of Out of Af-
rica into West Asia were consid-
ered, the northern route via Egypt,
Suez and Sinai, and the southern
route via Ethiopia, Red Sea and
Arabian Peninsular (Fig. 1).
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Fig. 2: Supposed the periods for Out of Africa of Homo sapiens
accoding to the paleolimate record across Oxygen Isotope
Stage 1-9 (Based on Parker 2009)

The modern humans originating in East Africa left
Africa by these two routes after hundreds of thou-
sands of years and seemed to cross into West Asia. We
cannot determine the exact period, but will estimate it
from oxygen isotope data (Fig. 2). In the case of the
northern route, a warm and wet climate was necessary
to traverse the extremely dry Sinai desert. In the
southern route, a chilly dry period was necessary to
trap and narrow the Red Sea and facilitate crossing of
the straits. Therefore, the northern route must have
been open during the isotope stage Se, i.e. 130,000—
120,000 BP, and the southern route must have been
open during the terminal isotope stage 6 until 130,000
BP or during the isotope stage of 5a and 4 between
80,000 and 60,000 BP.

Importance of the Zagros Mountains

The modern humans Out of Africa (L3 haplotype)
diverged into two big haplotype groups (M and N),
which were the ancestors of modern humans. It is
thought that this divergence happened in Iran or in
South Asia. A big geographical hurdle, the Zagros
Mountains Range, over 5,000 m height, was a barrier
for the diverged groups of modern humans. However,
at the same time, a lot of caves, producing Middle
Paleolithic objects, were discovered in the Zagros
Mountain Range. We decided to investigate the Mid-
dle Paleolithic caves in the Zagros Mountain for evi-
dence to solve the question of Homo sapiens diffusion
after Out of Africa.

Arsanjan project

Four seasons of investigations were undertaken in
the cave sites around the city of Arsanjan, southern
Iran between 2011 and 2013. The center of the project
was the excavations at Tang-e Sikan cave, located ap-
proximately 10 km southeast of Arsanjan, the largest
cave not only in the vicinity but also in West Asia
(Fig. 3). This cave was discovered during the Arsan-
jan survey project undertaken by Kyoto University in
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1977, and it produced promising cultural layers dating
to the Middle and the Upper Paleolithic periods.

The excavations revealed thick cultural layers from
the Middle to the Upper Paleolithic periods (Fig. 4). A
large number of furnace traces were discovered in the
Middle Paleolithic layers of Grid ES. A unique water
basin (Fig. 5), shallow pits filled with lithics and ani-
mal bones, and a stone pavement were discovered in
the Middle Paleolithic layers of Grid B3. Over 50,000
pieces of radiolarian chert for lithic implements were
discovered during the excavations. Those pieces from
the Middle Paleolithic layers could be divided into
two groups according to the finding layers in Grid B3;

5:B3JUvR T BDER (FRIICKSEENRZB).
Fig. 5: Layer 7 of Grid B3 (A water basin is vissible at the front)

B 7: G RF
Fig. 7: A set of mortar and pestle found from Layer 6 of Grid B

i.e. those from layers 4-6 and those below layer 7.
Besides the lithic implements, a bone object with inci-
sions (Fig. 6) and a unique granite mortar and lime-
stone pestle set (Fig. 7) were notable. Prof. Yokoyama’s
lab of the University of Tokyo produced the absolute
dates from OSL dating and Dr. Minami’s lab at Nago-
ya University provided *C dating. According to their
results, MP layers 10—7 of Tang-e Sikan cave date to
older than 51,000 BP, MP layers 64 levels date to
50,000—40,000 BP, the transition period from the MP
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to the Upper Paleolithic dates around 40,000-38,000
BP, and the cave had been occupied intermittently un-
til c¢. 30,000 BP.

Summary of the results

The results of excavations at Tang-e Sikan cave in-
dicated that the first people inhabited the cave before
51,000 BP, and occupied this large and comfortable
cave intermittently after that time. Unfortunately as
no human skeletal remains have been retrieved we do
not know whether the humans in the Middle Paleo-
lithic period at Tang-e Sikan were Homo sapiens or
Neanderthals. However, of note is the fact that the first
people who came to the Tang-e Sikan cave earlier than
50,000 years ago, created an artificial water feature
and drainage. Generally speaking, symbolic activities,
such as incision marks on objects, use of ocher and
color pigment, making bone implements are sugges-
tive evidence for Homo sapiens activities. As a result,
the discovery of Equus tibia with incisions and a set of
stone mortar and pestle besides the artificial water
place at Tang-e Sikan cave may be evidence for the
existence of modern humans during the Middle Pale-
olithic period. However, these features and remains
are not decisive evidence. Concerning about the lithic
industry, the first MP (layers 10—7 of the B3 Grid) lith-
ic industry was slightly different from the so called
Zagros Mousterian industry as it contains a few Mous-
terian points and the Levallois techniques were main-
ly used for flaking from cores. It is difficult to deter-
mine whether this is because of the older date or
regional characteristics. It is a small sample, but re-
sembles elements with the MP lithics of the Arabian
peninsular. Other lithic material recovered from lay-
ers 64 at Tang-e Sikan cave are relatively similar to
the so-called Zagros Mousterian industry.

The transition period from the MP to the UP at
Tang-e Sikan dates to 40,000-38,000 BP. This date is
the oldest, as the beginning of the Upper Paleolithic in
the Zagros, and our lithic industry reflects some ele-
ments as the successor of the MP. The lithic industry
itself can be classified as the early Baradostian, which
is the typical Zagros UP lithic industry. The industry
contains many blades and micro-blades, and it is quite
clear that modern humans Homo sapiens manufac-
tured these. Therefore, if the MP industry continued to
the UP industry at Tang-e Sikan, it is possible that
modern humans left the MP cultural layers also.
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All materials (solids, liquids, and gases) consist of
atoms. Each atom is composed of a nucleus and one or
more electrons. Each nucleus is composed of one or
more protons and neutrons. Protons have a positive
electric charge, whereas neutrons have no electric
charge. The chemical properties of an atom are con-
trolled by the number of protons of the nucleus; the
number of neutrons makes a difference of the weight
of the nucleus. The “isotopes” are atoms of a given
element that have a different number of neutrons. For
example, carbon has two stable isotopes, '*C and '*C,
and a radioactive isotope, '“C. All carbon isotopes
have 6 protons, while the number of neutrons differs
(6,7, and 8 for 1?C, C and 'C, respectively). Isotopes
of a given element have “almost” identical properties;
however, the distribution of isotopes in materials dif-
fers slightly because of small differences in the reac-
tion rates for isotopes. Heavier isotopes form stronger
bonds and move slightly slower than lighter isotopes.
Isotope partitioning between two substances A and B
can be expressed using the isotopic fractionation fac-
tor: &, ,=R,/R,, where R is the ratio of the heavy to
light isotope (e.g., *H/'H, *C/"*C, N/“N, 80/'%0,
and 3*S/32S). The o values are normally very close to
1 but depend on environmental factors such as tem-
perature and pressure. Based on isotope partitioning
features, paleoenvironmental signals can be extracted
from the isotopic compositions of archeological mate-
rials (Fig. 1).
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Fig. 1: Elements and isotopes in bones and teeth for
the paleoenvironmental reconstructions.
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Mass spectrometry is the most effective tool for iso-
tope abundance measurements. A mass spectrometer
separates charged atoms or molecules on the basis of
their masses and motions in magnetic and/or electrical
fields. Each mass spectrometry system comprises an
inlet system, ion source, mass separator, and ion de-
tector. The continuous-flow (CF) method has revolu-
tionized the isotope ratio mass spectrometry (IRMS)
of light stable isotopes (CHONS). Sample gases are
incorporated in a helium continuous flow, purified in a
gas chromatograph, and introduced directly into the
mass spectrometer (Fig. 2a). For example, carbon and
nitrogen in the samples are converted to CO, and N,
respectively, by high-temperature combustion. These
gases are incorporated into the continuous flow of he-
lium to determine the isotope ratios of carbon ('*C/'*C)
and nitrogen ("*N/'*N). The carbon isotope ratios are
determined from the ratios of the ion intensities for
the molecular weights 45 and 44 of CO, and the nitro-
gen isotopic ratios are deduced from those of the mo-
lecular weights 29 and 28 of N,. The samples are
wrapped in a tin capsule and inserted into the combus-
tion furnace. The heat supplied by tin oxidation pro-
motes the oxidation of the samples. The samples are
heated to ~1800°C, although the furnace temperature
is generally ~1000°C. The combustion method cannot
be applied for oxygen isotope analysis because oxy-
gen not related to the samples must be supplied for
combustion. Therefore, high-temperature thermal
conversion of oxygen in a sample into CO is generally
used for oxygen isotope analysis using CF-IRMS. The
typical setup for oxygen isotope analysis is shown in
Figure 2b. Such a setup, including a furnace with tem-
peratures up to 1300°C, can be successfully used for
the oxygen analyses of water and organic oxygen,
whereas solid inorganic oxygen, such as oxygen in
phosphates, carbonates, sulfates, and silicates, cannot
be converted completely to CO. The incomplete con-
version affects the analytical results; it causes isotopic



Ancient West Asian Civilization and the Modern World

(a) Sample

—> He gas flow

B 3: (a) ZIL AL ERIFOBIIER (b) FEIFHER
BE

Fig. 3: Schematic drawing of the newly installed
furnace for oxygen isotope analysis.

B AT 3 (K2a), HHRNES BTl IEEHh
(K2a) (1800°C). ZDEATHKEHIEENBRZEIXCO,
IC BRIENELTHR LI N, BREONTEHIEA TN S,
AR E NI H AF AV LD H i 75 1L (Continuous
flow) THEINT, ZO—HHEBIITFHIE AT NS,
CTOXS 7@ 3 T o — 6 A AR R b
(Continuous-Flow Isotope-Ratio Mass-Spectrometer;
CF-IR-MS)EMENT WS, BEFNA7DHTEIDCE-
IRMSAHWVWENT WS, MRHCEGENSBEIT It
RFCOICEMENTHESHFHIEAZTNS, LHL,
BEEOENMARIEE AT LESETEHEEIC, FOHICO0%
HATBTLIIARAGETHED T, HOMBEEICI SN
BRffisceidTERY, TOBICCONDKISEHESD
%=X IRIF OIRE Z CNREIRARIE R &K O & EiRIc
THREND D, TR TIZ1300°CRIEECHIEN
REAFAHVEN, FICHREILT—Z(CH,0,) R EH
YN EEN2BEORMAALESICHI TN TV
(K2b)e TOXIBIEETIITINIF LT TV —H—RK
VBB EOH THRIHIER D COND AR LA &
TW%, —/i. TTTHNT Y VEERER O LS IR kkhe
B L TIZ 1300 CRRE TOINEATIZ 100%DHEZHED
COICEHEINTZNTEDAIRENT WV, 100%DZ D
TERVERIGHRBICERNROROBARZ AW T5L
TICZOEENHBZTLICRD, TDIHICTEKAER
IHTEATH e DICIE EBICERRICN ST 2N ESh
%, Lh L, BRICEZERELLTHEHENTWEST
WRFEH—RYDORISRTIVIF ARG EEL B RS
FHoeMiLE, WELUADNSOBRICERNTZCONE
RENEIICHR B, TODXIITFRHIC K O FEMEERE A [F (]
IS HTENETH -T2, TOXS HilFRITMBEDE A
ZRiCTSIC, TIVIFREWBRZELLDOZHRRLI,
BIBOADSTEZ KIRFZHIELT(K3), ZOmRSFIC
KOFKID2000° CETOMBMNATREICZD, VVEIEE
& >1600°C TR ETHCOICERTELI LN RENT,
Ko, VBB T, MBEREEZRE 100%DZ #AVA]
RElC TR oTe, COEBEDORIMICKOY VEIAETHNII.
100 p gDEEZEITH L C0.3% FEEE DK T A Al BEIC

17

Glassy carbon tube

GC-IRMS
R

Tungsten

J91em Suljood

Tantalum
(Heater)

Water Trap, GC, MS

fractionation between the converted and residual oxy-
gen and inter-sample memory effects (i.e., contamina-
tion of the oxygen that was not converted to CO dur-
ing previous analyses). Although high-temperature
furnaces up to 1600°C were used in combination with
AlO, and grassy carbon tubes, the background CO
gas increases due to the enhancement of the reaction
between Al O, and carbon and the penetration of at-
mospheric O, and N,. Therefore, a new design of
high-temperature furnaces is required for high-preci-
sion oxygen isotope analysis of inorganic oxygen.

A new metal-based high-temperature furnace sys-
tem has been installed for the oxygen isotope analysis
of inorganic solid samples, especially phosphates,
carbonates, and sulfates (Fig. 3). A tungsten vessel
placed in a vacuum chamber is used as a reaction cru-
cible in which the oxygen in the solid sample is con-
verted to CO. This vessel can be heated up to 2000°C
by the surrounding Ta filament. The carbon monoxide
flows into the mass spectrometer with a continuous
He stream and is used for the determination of the ox-
ygen isotope ratio. Above 1600°C, phosphate oxygen
can be completely converted into carbon monoxide,
whereas the conversion rate is below 90% at 1300°C,
which is the maximum temperature for the experi-
mental setup shown in Figure 2b. The installation of
this new furnace system resulted in high-precision
analyses (0.3%o for 100 ug oxygen).

The isotopic composition of meteoric water is
strongly correlated with surface temperatures. The
liquid condensate in clouds is in equilibrium with the
vapor; its 8'0 and 8D values” become higher than
that of the coexisting vapor. The 8'*0 and 6D values
of the remaining vapor progressively decrease com-
pared with those of the original vapor. The isotopic
composition of the precipitation from a given air mass
is mainly controlled by the fraction of vapor remain-
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ing in that air mass. The remaining vapor fraction be-
comes smaller in the colder regions, such as at higher
latitudes or altitudes, because a cold air mass cannot
hold as much water as a warm air mass. In addition, as
the isotopic fractionation between water vapor and
condensate increases with decreasing temperature, the
isotopic difference between vapor and condensate
also becomes larger at lower temperature. Overall, the
8"%0 and 8D values of precipitation will become lower
in colder regions and/or seasons than that in hotter re-
gions and/or seasons. The past precipitation is pre-
served as ice sheet only in polar or very high-altitude
regions, where humans cannot reach and reside easily.
We can use the 8O values of apatite in bones and
teeth as proxy for the 8'%0 values of ancient meteoric
water. The body temperature of a mammal is constant;
therefore, the 8O values of their apatite is only a
function of the §'0 values of their body water, which
in turn is controlled by the drinking (meteoric) water.
Not limited to this example, bones and teeth contain
many different isotope signals (Fig. 1). Isotopes can
be extremely powerful tools for paleoenvironmental
reconstruction.

1) 380 = [(180/160)samp1c/(180/160)smdard — 1] x 1000
(%0); 6D = &°H = [(*H/'H)___ /(*H/'H) = 1] x
1000 (%o), where “D” represents “deuterium” (hydro-

sample standard

gen containing a proton and a neutron) and equals *H.
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The subject of our research group is to clarify the
genealogies of religion and politics in West Asia (the
Middle East). In the present “Western World” includ-
ing Japan, the autonomy of politics from religion is
said to be “well established.” However, as is well-
known, in West Asia and North Africa, various “Is-
lamic” regimes and movements that reject this auton-
omy, have recently risen into power, buttressed by the
wide advocacy of supporting political philosophies.

In contrast to the Western “sep-
aration of religion/church and
state,” such regimes and political
philosophies of West Asia and
North Africa are popularly ex-
plained by the term “unity of reli-
gion and state.” This “unity of
religion and state” is attributed to
the distinctive nature of Islam, in
which the political domain and
the religious domain are insepa-
rable. However, the notion that
religion and politics are indivisi-
ble for Islam is derived from ex-
planations of Islam by Western
Orientalists in the 18th and 19th
centuries, who regarded Islam as
the Other, presupposing the uni-
versality of the generic concepts
of “religion” and “politics,”
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Fig. 2: Sargon and Sennacherib

which formed in modern Western Europe and were
globalized through colonial processes. In other words,
this explanation developed from the viewpoint and
uses the vocabulary of modern Western Europe.

Rejecting this simplistic explanation, our research
group has reconsidered the genealogies of religion
and politics from prehistory and antiquity pre-dating
Islam up to the present day. Taking into account theo-
ries of the historicity of the generic concept of “reli-
gion,” which in recent years have been advanced in
the fields of religious studies, anthropology, and histo-
ry, we critically reviewed the results of previous stud-
ies, which have assumed naive essentialist stand-
points. Our project is conducted in cooperation with
experts in West Asian history in each era from the
prehistory to the present day, as well as religious
scholars studying modern Western Europe.

B YERIA—XY
Fig. 3: Tutankhamun
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Our research project focuses on an analysis of the
way history and the relics of the ancient civilizations
that existed before the rise of Islam were understood
in the medieval Middle East. The research unit con-
sists of three scholars, Takashi Matsumoto (Chuo
University), Osamu Otsuka (The University of To-
kyo), and Manabu Kameya. We are interested in de-
scriptions of ancient civilizations in medieval Islamic
historical writings from different points of view. Our
joint research allowed us to come to a better under-
standing of the characteristics of these descriptions.

In this paper, the integration of the descriptions of
ancient civilizations of the historical writings is dis-
cussed. First we examine early Islamic world histories
and then descriptions of the origin of the pyramids.
The analysis of these materials illustrates how medie-
val Muslim historians understood ancient civiliza-
tions.

Among the early Islamic historical writings still ex-
tant, al-Ya‘qub1’s History (al-1a rikh) and al-Tabari’s
History of the Prophets and the Kings (Ta’rikh al-
rusul wa al-Mulitk) are good examples for under-
standing how historical descriptions of ancient civili-
zations were given. Both titles were compiled around
900 CE, though they differ in size.

Ya‘qub1’s History, the first half of which is devoted
to the description of the history before the rise of Is-
lam, adopts parallel arrangements to compare civili-
zations in different areas. His description begins with
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the Biblical stories of God’s Crea-
tion, Adam, Noah’s Ark, and the
Biblical prophets, as histories
based on the monotheistic world-
view often do. Then follow de-
scriptions of kings of the various
areas, such as the kings of Syria,
Mosul and Nineveh, Babylon, In-
dia, Greece, Roma, Persia, China,
Egypt, Berber lands and Africa,
Ethiopia and Sudan, and the Arabi-
an Peninsula. These are not ar-
ranged chronologically, and the
be-
tween the histories are not men-

chronological relationships
tioned in most cases. In each sec-
tion, the stories of the kings of the
area are given without gaps. This
parallel arrangement of ancient
civilizations seen here is a feature
of authors who were historians and
geographers, such as al-Ya‘qibi
was, as well as al-Mas‘udi.

Al-Tabari, who was an expert in
the tradition, hadith, took a differ-
ent approach to the arrangement of
the descriptions of the ancient civi-
lizations: his was a fully chrono-
logical approach. He also begins
with the Biblical story, but he in-
serts stories of contemporary kings
and events from ancient Persian
history. The Biblical story and the
story of ancient Persian history are
narrated by turns, and he sometimes openly questions
how to arrange each story chronologically. Descrip-
tions of the ancient histories of other areas are added
in the chronologically proper positions, according to
traditions that stated which people or events were con-
temporary. This arrangement certainly shows the
chronological sequence of the stories, but it makes
difficult to trace the history of civilizations outside the
Biblical and Persian traditions. In some cases, the de-
scriptions of civilizations given in different places
contradict each other, but no resolution is given.

The two methods adopted by al-Ya‘quibi and al-
TabarT reflect the ways that people were integrated
into the (imagined) Islamic community. After the vic-
tory over the Umayyad regime and the Shi‘i rebel-
lions, the Abbasid dynasty was confronted with the
difficulty of governing non-Arab people, both Muslim
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and non-Muslim. They needed an
-~ integrating story to construct a
new Islamic community. These
two world histories were the
products of this need and took
form under the influence of the
study of genealogy and hadith.
An analysis of the description
of the pyramids in the medieval
Middle East offers a good exam-
ple of the application of the
worldview built in the early Ab-
basid Al-Idrist, a
13th-century scholar who lived

period.

under Ayyubid Egypt, compiled a
book titled The Lights of the Ex-
alted Celestial Bodies on Uncov-
ering the Secrets of the Pyramids
(Anwar ‘Ulwi al-Ajram fi Kashf
‘an Asrar al-Ahram). The fourth
chapter of this book contains a
description of the origin of the
pyramids. The author gathered
together the various traditions
conveying the answer to the
questions when, why, and by
whom were the pyramids built. After introducing the
traditions, he examined them using several criteria.

He reached a conclusion that combined several ide-
as: the pyramids were built in the antediluvian period
by the person known as Enoch, Idris, and Hermes. He
adds that this person was also known as Strid. Enoch
is a biblical prophet. IdrTs is a prophet mentioned in
the Qur’an, but not in the Bible. Hermes, sometimes
called Hermes Trismegistos (Hirmis al-Muthallath),
was recognized as an ancient sage who had knowl-
edge of magic and alchemy. In Islamic tradition, these
three persons were often considered to be the same.
Al-Idrist described Strid as a king in ancient Egypt,
which might be a remnant of the memory of ancient
Egyptian history.

It seems that al-1drisT intended to protect the pyra-
mids and ancient ruins from the destruction when he
wrote his book. Judging from The Secrets of the Pyr-
amids, he and his colleagues often visited the sites to
observe the ancient Egyptian architecture and the
drawings on it. The destruction of some of these an-
cient sites was planned in his times, and he recorded
its consequences in his book. It was owing to strict
interpretations of religion influenced by the so-called
Sunni revival and the practical purpose of taking
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building stones. Al-IdrisT tried to show that the inves-
tigation of ancient sites was not prohibited by Islam;
rather, it should be encouraged in the context of the
quest for the knowledge of God’s creation. The origin
of the pyramids was thus connected with people who
symbolized knowledge and the Islamic tradition, as
well as the tradition originating in Egypt.

When medieval Middle Eastern historians formed
their views on ancient civilizations, they focused on
integrating multiple traditions into stories based on
worldviews formed in the early Abbasid period. With-
in its frame, they formed an image of the ancient past.
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The West Asian region, often associated with
long-standing conflict, has faced unprecedented diffi-
culty over the five years since 2011, and particularly
since the escalation of air strikes in 2014. Although
video recordings of the destruction of the heritage
sites of Nimrud and Hatra made a profound impact on
the world, many of us have nevertheless grown accus-
tomed to the forbidding images of material devasta-
tion that emerge everyday from Iraq, Syria, and Af-
ghanistan. Our reactions may feel rehearsed as we see
similar events recurring again and again in the news.

Within contemporary frames for understanding the
conflict, Islam is often portrayed as the "evil" that
seeks to destroy archaeological heritage and rep-
resentations of other faiths based on its prohibition of
idolatry, while the practice of protecting historical
heritage and respecting multiple faiths is portrayed as
"justice" and "good". However, such a view neglects a
wide range of critical circumstances. Historically,
massacres, the destruction of monuments, and other
offenses aimed at erasure of other group identities
have long been propagated in the name of religion—
whether seen in problems between the Greeks/Ro-
mans and Christians; in Eftal’s persecution of Bud-
dhists; or in anti-Islamic offenses by Crusaders in
efforts to recapture Jerusalem.
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Fig. 1: Spray painting was appeared on the wall of the 14th century
Selcuklu Doner Kiimbet, located on Seyyid Burhanettin Boulevard

in Erciyes from the city center.

(1) B-Xx4XEE (VALILHS) DEES
SUEEHS
HWISRFETICB N TEF X AEMHAIEFITTEFRT
Holeh, T RICIEDNI L ZEZDNZ ERASX
UINEBOBEEIC X, HBIORAEbIc k232, BM
DFODOLERHWAKNHEEZNASNTVS (K1), FV
TR, TIETEE. MVIRRIC KBTI A E EDF
ETHB—HT. TNEEESTENENFHMDOMRT [ E N
WEEREDEH B, 2010 SIIHTTEDERICKAIEE
EMEMLTW3, dai k. MraslT, ey sy
DERE UTORHMR1E A HELUVIRIIC S %o

(2) FPLOKCEIFZIRADT7H4IX L

(D OBELEMEIC, A AT—LICEDEEBRPETR
TTHoELTH, FREITMEROKEEEIT AN AR
LTW%, 7AUANPSEREOHYE, T=aAYFTERYS
L—IcKBEEMEMLTED, AT L —XYFOIRFEH
HlSHT 72727V — =2 T DIRHEE TR THNT
W5, HARIZBWTHIfE] S TE®R ] OHEAENIEL 0>
TWIRWIEDILECERHIOENDOTEDTHEHhELN
A4

26

Here, I will explore today's challenges in preserving
material heritage from the pre-Islamic era in Islamic
countries as well as the rising destruction of cultural
heritage through vandalism and other acts not likely
related to religion. To do so, I present three cases: 1)
the preservation of a church and its walls in Cappado-
cia, Turkey, 2) conditions surrounding vandalism in
Turkey, and 3) problems between local and interna-
tional society concerning the restoration of wall paint-
ings in Bamiyan, Afghanistan.

(1) Wall paintings and the rock-hewn
Chapel of Niketas the Stylite (Uziim-
Iti Church)

Worship of St. Niketas once proliferated in Cappa-
docia, and pilgrims later added memorials, written
prayers of dedication, and figures of saints on the
rock-hewn churches and walls thought to have been
made at the end of the 7th century (Fig. 1). While a
treasure trove of historic graffiti in the Greek, Arabic,
and Turkish languages exists, it is difficult to deter-
mine what exactly should be done with it. Also, van-
dalism by local tourists has increased since 2010. On
the whole, it is difficult to value and utilize such lega-
cies as part of the Byzantine ruins.

(2) Recent cultural vandalism in Turkey

As described in (1) above, acts of vandalism that are
unrelated to religion are growing rapidly, including in
Islamic mausoleums or mosques. Graffiti by spray
painting is increasing in historic sites and monuments
under the jurisdiction of the US NPS, so measures are
being taken to regulate sales of spray paint and pre-
pare guidelines for cleaning. This may be indicative
of a generational divide concerning ideas of "value"
or "meaning".

(3) The question of reconstructing the
East Buddha statue in Bamiyan:
cultural identity and ethnic dignity

Although the Great Buddha suffered prior damage
by the limited removal of its eyes and hands in the
past, violent explosions targeting the statue in 2001
have resulted in the destruction of all but 1.5% of the
original surface. The matter of ethics in conservation
and restoration ought to be considered but here I put
that aside; the local Hazara people (Shia Ismaili Mus-
lims) express less interest in the authenticity of the
Great Buddha and, rather, wish to see its material re-
construction. This desire is not rooted in religious
meaning but instead tied to their interest in using the
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Great Buddha as a visible symbol of shared memory
and regional reconstruction (with the expectations
that such a symbol could be used as, firstly, an indica-
tion of their liberation from the Taliban and, secondly,
that rebuilding of their tourism industry would lead to
community revitalization and increased incomes).

Does not this discrepancy between the inherited
value of the monument as appreciated by the commu-
nity and the historical pre-Islamic value of the monu-
ment as appreciated by the international community
reflect exactly the nature of the problem facing Islam-
ic countries?
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West Asia has an abundant number of UNESCO
World Heritage Sites; the archeological sites of Troy
and Hattusha in Turkey, Palmyra in Syria, Hatra in
Iraq, and Persepolis in Iran. Most of these cultural
sites date back to the ancient civilizations in West
Asia, which show outstanding cultural importance to
the common culture and heritage of humanity and also
historical importance of their long history.

Today, exclusionism and unprecedented barbaric
acts that exhort the name of religion, such as the Bud-
dha statue destructions of Bamiyan in Afghanistan by
the Taliban and the thoroughly destructive blasts of
the remains sites of Palmyra by the Islamic State are
rife in West Asia. We cannot but think about the pos-
sible exclusiveness of the religion of Islam when we
look at the unfathomable acts that are being carried
out above all in the name of ‘Islam’. However, in the
history following the birth of Islam in the 7th century,
ancient civilizations and the antiquities before it had
not been expelled, and it was rare that historical sites
were destroyed by Muslims. There are cases in which
the face of Buddha statues or images of persons have
been scraped off, we cannot say with any surety that
such destructions were done by Muslims in pre-mod-
ern times.

In this paper I will introduce how Muslims have
seen and considered ‘ancient civilizations’ in West
Asia and the meaning of ‘ancient civilizations’ for
them, while tracing the views and ideas of the local
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people about remains and monuments of ‘ancient civ-
ilizations’.

I have chosen three historical sites, all located in
Iran: the Persepolis Palace in the Fars province, which
was one of the capitals of Achaemenid Empire (550
BCE-330 BCE), the Bisotun/Behiston Inscription of
cuneiforms located in the Kermanshah province, and
large rock reliefs of ‘Taqg-e Bostan’ from the era of the
Sasanid Empire (226-651) in Kermanshah. The first
two were registered in the World Heritage in 1979 and
2006 respectively, and the last site is on the tentative
list.

First, based on an early encyclopedic book of the
12th century written in Persian and entitled Wonders
of Creation and Marvels of Strange Things (‘Aja’ib
al-Makhligat wa Ghara’ib al-Mawjidat), we can ex-
amine how then Muslims recognized ‘an antiquity’
left in each place. In this book, we can identify many
ancient sites including both Bamiyan and Persepolis.
Bamiyan appears referring to two statues of ‘a red
one’ and ‘a white one’” which blossom when the sun
rises. Persepolis is called ‘a mosque of Sulayman
(Solomon)’ or ‘a palace of Jamshid’, a legendary
mighty king of Persian tradition, then, its splendid
monuments were clearly recognized as ‘a great
achievement of past human-beings’. In addition, the
Tag-e Bostan Reliefs mentioned with Bisotun are
made up mainly of anecdotes of a Sasanid emperor,
Khosrow Parviz (r. 590-628) riding a famous swift
horse named Shabdiz, and of the romance with his
beautiful wife Shirin. In other words, bias in the name
of Islam is hardly seen within these books referring to
antiquity or to the ancient civilizations, rather they
praise their minute precise techniques, and the view of
‘the great achievements of past human-beings created
by God’ is strongly emphasized.

When we look at the 19th century, the Bisotun In-
scription shines as a very significant monument to
transform the world history. It was a British army of-
ficer, Henry Rawlinson, who deciphered the cunei-
form inscriptions of Old Persian and Akkadian based
on the trilingual inscriptions at Bisotun in the
mid-nineteenth century. Thanks to his achievements,
the Achamenid Empire, long called ‘a forgotten em-
pire’, appeared on stage and the decipherment changed
the understanding of the ancient history of West Asia
drastically. In Europe, even the history of the previ-
ously disregarded Herodotus was reevaluated.

More important was the transformation of Iranian
history alongside the immediate adoption of decipher-
ment in Iran rather than its significance for a global
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history. ‘The rediscovery of the ancient Iranian histo-
ry’ became the portent of the Iran nationalism, and, in
the 20th century, the verbal explanation that ‘the Ira-
nian dynasties were never interrupted from ancient
times, and were everlastingly continued’ was celebrat-
ed by the government. Thus, the achievement of the
decipherment of cuneiforms had much ‘local signifi-
cance’ and it greatly established the history of the re-
gion anew.

Due to the fact that remains and monuments are
rooted deeply in the land and as ‘they are things which
do not move’, people are able to see them with their
own eyes and this imparts significance and lends to
the passing down of various traditions and legends.
Even in the present day as globalization advances, re-
mains and ruin sites of ancient civilizations function
as a device informing about ‘the local history’ that re-
flects every period and are gifts from the past.
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Introduction

Prehistoric potteries are an important information
source about ancient culture and its development as
they contain many artificial processes such as prepa-
ration of clay raw materials, shaping, decorating and
firing. Potteries from western Asia during the 6th to
7th millennium BC are crucial in understanding the
development of pyrotechnology in the area because
this period corresponds to the earliest stage of pottery
production and craft skills using heat. In this presenta-
tion, we report chemical and mineralogical composi-
tions, micro-textures, and firing temperatures of early
Late Neolithic pottery sherds from Tappeh Sang-e
Chakhmagq, central Iran, and Tell el-Kerkh 2, north-
west Syria in the 6th millennium BC.

Prehistoric potteries from Tappeh
Sang-e Chakhmaq and Tell el-Kerkh 2

Pottery production in western Asia is thought to
have begun in several regions from northern Syria to
southeast Turkey from the 7th millennium BC. In the
6th millennium BC, two types of potteries were pro-
duced in northern Syria to southeast Turkey and
northern Mesopotamia: dark-faced burnished wares
with mineral tempers and reddish-brown colored
chaff-tempered wares, respectively. Characterization
of both potteries is important to understand the devel-
opment of pyrotechnology in western Asia during the
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6th millennium BC. Thus, we surveyed reddish-brown
colored chaff-tempered wares from Tappeh Sang-e
Chakhmagq and dark-faced burnished wares from Tell
el-Kerkh 2.

Tappeh Sang-e Chakhmaq is a Neolithic site in the
northeast of the Iranian Plateau, near the Caspian Sea.
The site consists of two low mounds: the Eastern Tap-
peh and the Western Tappeh. At the Eastern Tappeh,
six levels of occupation (Layers I to VI) were identi-
fied and dated to 6,300-5,200 BC. At the Western
Tappeh, five occupation layers were identified and
dated to 7,200—6,600 BC. In this study, we mainly fo-
cused on pottery sherds from the Eastern Tappeh. Pot-
teries from the Eastern Tappeh were typical red-
dish-brown colored chaff-tempered wares and were
decorated by a slip and painting. Potteries, obtained
from Layer VI up to Layer III, were densely made (~1
cm thick) and included relatively large amounts of
chaff. The style of the painting on these examples was
thought to be similar to ceramics from the Jeitun cul-
ture. Potteries, obtained mainly from Layer II up to
Layer I, were thinly made (about 5 mm thick) with
relatively small amounts of chaff and painting and re-
lated to ceramics from Late Neolithic layers at Tepe
Sialk (Period I).

Tell el-Kerkh 2 is one Neolithic site in a large tell
complex located in the southern part of the Rouj Ba-
sin, northwest Syria. The tell complex consists of
three mounds: Tell Ain el-Kerkh, Tell el-Kerkh 1, and
Tell el-Kerkh 2. At Tell el-Kerkh 2, twelve levels of
occupation (Layer I to XII) were identified and dated
to 6,600-5,800 BC. Many dark-faced burnished ware
sherds were excavated from Layer I to Layer VI. They
were thinly made (about 5 mm thick) with large
amounts of mineral grains as additives.

Several pottery sherds were selected from each lay-
er of the Eastern Tappeh at Tappeh Sang-e Chakhmaq
and Tell el-Kerkh 2, and petrographic thin sections
were prepared. Mineral species and the microscopic
textures in the thin sections were determined with an
optical microscope and a scanning electron micro-
scope equipped with an energy-dispersive X-ray spec-
trometer (SEM-EDS). The presence of firing minerals
was examined by powder X-ray diffraction (XRD).
Bulk chemical compositions of the sherds were also
analyzed with X-ray fluorescence (XRF).

Mineralogical features of potteries from
Tappeh Sang-e Chakhmaq

All of the sherds from the Eastern Tappeh included
large amounts of quartz, with subordinate alkali feld-
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Fig. 1: Photomicrographs of mineral textures in sherd from Layer VI (upper) and Layer
| (lower) at Tappeh Sang-e Chakhmaq (plane polarized). The horizontal length is 0.7
mm. (Upper) Major minerals are quartz and alkali feldspar (lower left). White platy or
prismatic crystals are mainly muscovite. (Lower) Pale-green grains with small pores
are alkali feldspar melted. Greenish brown elongated crystals are clay minerals.
Prismatic minerals arrange parallel to the sherd wall (vertical direction).
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spar, plagioclase, muscovite, chloritized biotite, he-
matite, muscovite, augite, and enstatite. Trace amounts
of heavy minerals were also found. Occasionally,
slightly larger amounts of calcite and dolomite were
also observed. These results fit with those of the XRD
analysis. The mineral species present and approxi-
mate volume ratios of the minerals were similar for all
sherds, although relatively large amounts of enstatite
and quartz were observed in pottery sherds from Lay-
ers I and II. In several sherds from the Western Tap-
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peh, the mineral species present and approximate vol-
ume ratios of the minerals were also similar to those
from the Eastern Tappeh, except for one pottery sherd
with a large amount of calcite.

For the Eastern Tappeh, chemical compositions of
the mineral additives and clay minerals in the sherds
reflected those of the mud bricks. Since the mud
bricks may have been produced locally, potteries from
the Eastern Tappeh would be on-site products. The
agreement in chemical compositions of pottery sherds
between the both Tappehs also indicates the local pro-
duction of potteries from the Western Tappeh.

Firing temperatures of the potteries were estimated
based on decomposition or melting of additive miner-
als because the reactions proceed at a shorter heating
time. The estimates using a production reaction of
high-temperature minerals require a sufficiently long
firing duration. Thus, the method using the production
reaction may be unsuitable for prehistoric potteries
where a short firing time is expected. In pottery sherds
from the Eastern Tappeh, decomposition textures of
calcite or melting textures of alkali feldspar, plagi-
oclase, and augite were observed. The melting tex-
tures were limited at the rims of some grains, and the
degree of melting was relatively low. Thus, it is esti-
mated that almost all of the potteries from each layer
were fired at about 900—1000°C over a short period of
time. Firing minerals such as mullite which form larg-
er at 1100°C were not discovered with SEM—-EDS and
XRD measurements.

Mineralogical features of potteries from
Tell el-Kerkh 2

Most of the pottery sherds from Layers I to VI at
Tell el-Kerkh 2 included large amounts of quartz, pla-
gioclase, augite, and tremolite (amphibole), with sub-
ordinate alkali feldspar. Large amounts of dark-color-
ed augite and tremolite were observed with the naked
eye. The mineral species present and approximate
volume ratios of the minerals were similar among the
sherds. Fragments of gabbro were often included as
an additive in the shreds, and the presence agreed with
the surrounding geological setting of basalt and ex-
posed gabbro. A few sherds from Layers II, V, and VI
included large amounts of quartz and fragments of
polycrystalline calcite. The volume ratio of the calcite
in the clay matrixes was larger than 30%

Bulk chemical compositions of most of the pottery
sherds were enriched in Fe, Mg, and Al, and poor in
K, compared with those from Tappeh Sang-e
Chakhmagq. A few sherds with large amounts of cal-
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Fig. 2: Photomicrographs of mineral textures in sherd from Layer IV (upper) and Layer
VI (lower) at Tell el-Kerkh 2 (plane polarized). The horizontal length is 0.7 mm. (Upper)
Major minerals are augite and amphibole (upper right). Brown part are mainly clay
minerals. (Lower) Pale-green polycrystalline fragments are calcite decomposed.
Transparent crystals are quartz. Brown part are mainly clay minerals.
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cite showed extremely high Ca contents. These chem-
ical features were consistent with the widespread
limestone-weathering soils at the site. Thus, the pot-
teries seem to be local products near the site. Decom-
position textures of calcite or melting textures of alka-
li feldspar and augite, and thermal alteration textures
of amphibole were observed in the pottery sherds. The
melting textures were limited at the rims of the some
grains, and the degree of the melting was relatively
low. Thus, it is estimated that almost all of the potter-
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Fig. 3: SEM image of melting texture of
plagioclase in a sherd from Layer Ill-
IV at Tappeh Sang-e Chakhmaq. A
relict plagioclase (center grey part)
is surrounded by melt (relatively
dark grey) and minute prismatic
precipitates of plagioclase (light

) : SEl 20KV WDIUmm SS60
grey). Scale bar is 10 micrometer. A .
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IKHER LT W E D REEN T, tively high firing temperatures (800—1000°C), howev-
er, indicates that ancient peoples in west Asia pos-
sessed advanced pyrotechnologies at the time of the
first appearance of potteries.
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Manufacturing technology in prehistoric southwest
Asia made great advances in the period around the
transition to the Neolithic. Up to that time, various ar-
tefacts had been produced by altering the shapes of
raw materials through the application of physical
force; as represented by stone and bone tools. Howev-
er, just before the Neolithic period, a novel technolo-
gy emerged that took advantage of chemical changes
that were caused by the heating of raw materials. It is
currently known that lime plaster was the earliest
product of this new technology and that it was fol-
lowed by gypsum plaster, ceramics and copper metal-
lurgy. This innovative technology, often called pyro-
technology, become the principal manufacturing
technology in the periods that followed, being extend-
ed to gold, silver and iron metallurgies and glass-
works. Our research focuses on prehistoric craftsman-
ship, with emphasis on pyrotechnology.

Use of fire

As a matter of course, the ability to use and control
fire is a prerequisite of pyrotechnology. Exactly when
our ancestors began to use fire is still a matter of dis-
pute, since most of the archeological evidence is elu-
sive. In Africa, the evidence of burnt stones, bones
and soil has been obtained from a few sites dated to
1.5 million years ago, and in southwest Asia there is
some similar evidence which predates one million
years, suggesting that Homo erectus (or Homo er-
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BRESZETN, TNEEINCTFRENG & XN
FIRFROHBIEBENTOET, HE - TLIMRIEIKD
PRS2 T, HEHE P LB D EEFIT & xo
TVET, ZH5LIEEELTESLIEDN, kDHMICK
LIEOBB T RV T ZOMNTERERIL T,
ONKHEELRT VL BARYEANSTET, Hibkichhb
IRINF—EMETTENTE, B0 EMICETCE
MTEBEINCTEZSTEWVNIEDTT, FEEHMEZWVED
TEH, TOEZMNELTNE, KE - TLZHAREE
ISR ZHHL TN EZZTE N TERXIICKERDE
ER

AIBOMEILE

CORICANEWKEMHT R L7z, Hix
DIHSETHDERDbNETN, AZEEDIEDDTZDICH]
HI5X5C%2XTICE. RO ZELEZLST
I, BETEArarr/ay—icagbonidcetz v
AMOMEVLE L, 7T7VHDEF TV « RAVMEBT
WFHELATRTHEROIFINREENTED, K16
JHERTE T2 TREME BRI SN TV T, AN
WIREE. FEMTHZOEMEZIMEAT B THIRDRYE
EARBICTHHMOLTT, MBI Z T ZLIckD
GNENDTLEDTD, ROGNEEZHEETZ N
AJHEICIEDE T, 77VATREEANFECRE- LTV R)
WRI20THERNCBIG LIz e HENTED, THULIAZEF]
FALTHE, SRR 1 2 M A B AR NBHIC K S
EDE LT, E—ARFgERaELEBIEHEINTY

40

gaster) had already acquired the ability to use and
control fire. Along with such evidence, the “cooking
hypothesis” is highly stimulating and suggestive on
this matter. Homo erectus is characterized by having a
larger brain and smaller digestive organs compared
with those of Australopithecus. According to the hy-
pothesis, cooking activities enabled our ancestors to
consume less energy when digesting foodstuff and the
excess energy allowed for larger brains to develop.
Although this interpretation is still contentious, if it
was actually the case, fire would have been regularly
used in the age of Homo erectus.

Flint heat treatment

Although the earliest evidence for use of fire by
hominins dates back to great antiquity, it seems to
have taken a long time for the heat from fires to be
used for tool making. The evidence of flint heat treat-
ment, which has recently been dealt with as a form of
pyrotechnology by some researchers, is found at Pin-
nacle Point in Africa about 70,000 years ago, and it
has been pointed out that there is a possibility that it
goes back ca. 160,000 years. Heat treatment is a lithic
production technique in which siliceous rocks are
heated by controlled fire in order to improve their
flaking quality. It is known that anatomically modern
humans (Homo sapiens) emerged in Africa around
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Fig. 2: Heat treated flint artefacts from Hasankeyf Hoyiik
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B 3: ARMBUBOETER (\vH>T17)
Fig. 3: Experiment of flint heat treatment (Hasankeyf, Turkey)

200,000 years ago, and flint heat treatment is consid-
ered to be a great technological progress that these
high cognitive modern humans achieved, as well as
the use of personal ornaments and red ochre.

Excavations at Hasankeyf Hoyiik, an Early Neolith-
ic site in southeast Anatolia (ca. 9,500 — 9,000 cal.
BC), produced a large number of flint artefacts, in-
cluding some lithic tools with lustre, which suggest
the effect of thermal alteration. In order to identify the
optimal conditions for successful heat treatment of the
flint recovered from Hasankeyf Hoyiik, laboratory ex-
periments were conducted using an electrical furnace
and an open fire.

Due to microstructural changes in the heated rocks,
the flaked surfaces of the heated samples demonstrat-
ed a distinctive pinkish hue and a very greasy lustre,
resulting in smoother fracture surfaces with a tenden-
cy to reflect more light; characteristics that are very
similar to those observed in the archaeological arte-
facts recovered from Hasankeyf Hoyiik. It is con-
firmed that heating siliceous rocks by controlled fire
alters their physical properties and improves their
flaking quality, thus facilitating the production of lith-
ic tools.

Experimental studies, under various conditions,
demonstrate that Hasankeyf Hoyiik flint must be heat-
ed to less than 450 °C for the heat treatment to be
successful, and that a temperature of 250 °C requires
a longer heating time. At 300 — 400 °C, heating for
one hour is good enough even at a faster heating rate,
and heating for many hours does not cause overheat-
ing failure. Therefore, it is assumed that once the ap-
propriate heating time and temperature had been
learnt, heat treatment of local flint was an easy pro-
cess that did not require a high degree of technical
skill.
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Fig. 4: General view of Salat Camii Yani, southeast Anatolia
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Pottery manufacturing

Salat Camii Yani, another southeast Anatolian site
dug by our team, was occupied during the Early Pot-
tery Neolithic. Three phases of the Pottery Neolithic
are recognized from the excavations and this se-
quence shows close similarity with pottery assem-
blages found in north Mesopotamia. Our research fo-
cuses on the changes in pottery making technology
and interprets its social background by observing and
analysing the chemical compositions, mineral inclu-
sions and fabrics of the pottery found in these three
phases.

In general, pottery is made by mixing various addi-
tives with clay. Clay mineral is known to be a highly
water absorbent material. Therefore, the more clay
mineral the pottery fabric contains, the more water it
absorbs, and the more time it needs to dry before it
becomes suitable for firing. A high clay mineral con-
tent fabric leads to the vessel shrinking drastically
during drying, which causes it to crack. Accordingly,
various kinds of additives are mixed with the fabrics
in order to prevent or control the shrinking rates of the
pots. As a matter of fact, the pottery from Salat Camii
Yani contains mineral inclusions, such as crystalline
schist and mudstone, from the very beginning of the
sequence. The pottery of phase 2 includes fine plant
temper, and coarse chaff and fine sand are mixed into
the phase 3 pottery. Although such a shift of inclu-
sions, from mineral to plant temper, is in good agree-
ment with clay fabrics from north Mesopotamian
sites, chemical analyses of the fabrics show that the
same clay source was continuously exploited through-
out the sequence.

The plant temper included in the phase 2 pottery is
very fine; less than 2 mm in length and less than 0.1
mm in width, which suggests that it is too fine for the
potter to have cut deliberately. One possible explana-
tion is that animal dung was used as an additive and
traces of the fine plant fibres it contained remain in the
fabrics. Microscopic observations of the dung of ru-
minants such as cattle, sheep and goat confirm that it
contains fine fibres that show a close resemblance to
those in the pottery. A large number of bones from
such animals, which were already domesticated, were
found at Salat Camii Yani. Ethnographical evidence
shows that animal dung was commonly used as fuel,
in which case the dung of domesticated animals may
well have also been used as additives in pottery pro-
duction.
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6: HSwh « Dy—I— « VEHE 2 DL
Fig. 6: Pottery of Phase 2 (Salat Camii Yani)

B5:oyh s Sv—I— - VEPFE IO
Fig. 5: Pottery of Phase 1 (Salat Camii Yani)
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SUBSISTENCE BASIS OF WEST ASIAN CIVILIZATION:
THE BEGINNING OF ANIMAL HUSBANDRY AND THE SPREAD OF
DOMESTIC ANIMALS TO THE ADJACENT REGION
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Hitomi Hongo

MEMRKFERKAF

The Graduate University for Advanced Studies

Patterns of animal exploitation at Neolithic sites be-
fore and after domestication of ungulates will be dis-
cussed in this presentation, focusing mainly on the
data from Hasankeyf Hoyiik and Cayonii in the upper
Tigris Valley. The northern and eastern parts of so-
called “Fertile Crescent” are regarded as one of the
centers of domestication of animals. All the wild pro-
genitors of domestic sheep, goat, cattle and pig inhab-
ited in this region, but the distribution of wild game
resources was not uniform reflecting the micro-envi-
ronmental variation within the region. Early sedentary
villages began to be formed around 10000-9500 cal.
BC in the eastern part of the upper Tigris Valley. Sub-
sistence strategy at these PPNA sites was unique at
each site, focusing on the exploitation of animal and
plant resources available in the vicinity of each site,
probably within a 10 kilometers radius from the site.
Faunal remains from Hasankeyf Hoytik, for example,
indicate a broad-spectrum resource exploitation strat-
egy, but targeting wild sheep as the main game. Nu-
merous bones of fresh water fish suggest that the
aquatic resources from the Tigris River were also ex-
ploited.

Hasankeyf Hoyiik and all other PPNA sites in the
eastern part of upper Tigris Valley, Hallan Cemi, Kor-
tik Tepe, Gusir Hoyiik, and Demirkdy, flourished for
several hundred years, but were all abandoned by
9000 cal. BC without shifting to food producing econ-
omy. The center apparently shifted to the upper Tigris
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Fig. 1: The excavation of Hasankeyf
Hoyiik and foothills behind the site: a
suitable environment for wild sheep.

Valley during the PPNB. Cayonii, located to the west,
is the only site on the upper Tigris that successfully
rode with the trend of Neolithization in the upper Eu-
phrates Valley and continued into Pottery Neolithic.

At Cayonii, wild boar hunting was initially impor-
tant and the proportion of wild sheep was very low in
the animal bone remains. Domestic animals gradually
became important in the subsistence starting around
8300 BC. By the end of the Prepottery Neolithic, do-
mestic sheep became the most important part in their
animal resources. This is the trend common in the en-
tire Near East, and sheep remains made up 50-80 %
of the animal bone remains at most sites by the end of
PPNB.

The spread of domestic animals has often been dis-
cussed within the framework of the spread of the Ne-
olithic culture with a set of domestic plants and the
four domestic animals (sheep, goats, cattle and pig).
There were, however, local variation in the timing and
choice of animals for the acceptance of animal hus-
bandry. Domestic sheep spread and accepted rapidly
and became the most important animal resource at
most Neolithic sites. Beginning of the milking might
facilitate the spread of sheep husbandry. As sheep and
wool production became increasingly important later
in the economy of the West Asian Civilizations, we
can regard the domestication of sheep, as well as do-
mestication of wheat, as one of the most important
prelude to civilization. Acceptance of cattle and pigs
in the adjacent regions, on the other hand, sometimes
took time. In Anatolian Plateau to the west, it took
almost 2000 years after initial domestication of cattle
and pigs until these animals became common part of



Ancient West Asian Civilization and the Modern World

2 N\VHITAT RV TEPDT 1Y
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Fig. 2: Sheep and goats pastured on
the Tigris River across from Hasankeyf
Hoyik.
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their subsistence. In the eastern part of the upper Ti-

gris Valley, all the four domestic animals accompa-
nied when the region was populated again in the be-
ginning of the Pottery Neolithic. Further east in the
Zagros foothills, domestic cattle rapidly spread around
6000 BC.

Recent molecular biological research confirmed
that the domestic sheep, goats, and cattle in East Asia
descended from the Near Eastern domestic animals.
The earliest evidence of domestic sheep and cattle at
archaeological sites in the Yellow River Valley are
dated to 2500-2000 BC. This indicated that it took
more than a few thousand years for the domestic ani-
mals to reach from eastern part of the Near East to
East Asia. The details of the process and the route of
the spread of domestic animals to East Asia are still
unknown mainly due to the lack of archaeological ev-
idence from Neolithic sites in Central Asia.
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HULLED WHEAT PROJECT:

ELUCIDATION OF DOMESTICATION, CHARACTERIZATION OF GENETIC
RESOURCES, AND UTILITY FOR BREEDING
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Ken-ichi Tanno

mp -2

Yamaguchi University

Our project focused on elucidation of the origin of
agriculture and domestication process of hulled
wheat. Archaeobotanical, genetic and crop-science
approaches were adopted for plant remains and mod-
ern genetic resources. From the results of the study of
genetic resources, we also succeeded in breeding of
novel early-maturing cultivars of durum wheat for do-
mestic use. The studies focused on five sub-topics.

1. Elucidation of the origin of agricul-
ture based on identification of plant
remains from archaeological sites in
West Asia

The present study was originated from our previous
work published in Science in 2006 (Tanno and Will-
cox 2006). We are happy, this previous study was
completed by Prof. D. Fuller of the UCL as “the pro-
tract hypothesis,” which has become a central hypoth-
esis on the origin of agriculture today. On this stands,
plant remains from six more archaeological sites were
identified in this study. 1) A Natufian burnt house of
Dederiyeh (northwest Syria, approximately 13,000
cal BP): Plant remains from this period are rare, and
we published a preliminary report on these remains.
2) Hasankeyf Hoyuk (east Turkey, approximately
11,000 cal BP): No cereals, but abundant nutshells
were found here. Cereal-based agriculture was not re-
ported from this site. This contrasts the contemporary
sites in the Euphrates region. Plant macro-remains
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EVR, Fig. 2: Vegetation near Tang-e Sikan (Southwest Iran) .

Fig. 1: Vegetation near Hasankeyf HOylik (East Turkey). were identified from the following sites 3) Tang-e Si-

kan (southwest Iran, proto-Neolithic), 4) Tell Rekhesh
DAL= T 7 ANNHFIETIE LFRPMBLL TN 2T L (Israel, Iron Age) and 5) Said Ahamadan (Irag-Slaima-
BRISNDIN NG T AT« Ky ZRHOH i) nia, Pottery Neolithic). Charcoals were identified
BERZTA, T—EYF, T/FHED, ALFRNES from 6) Sang-e Chakhmagq (northeast Iran, Neolithic).
Ted Ul ote, AEP T EHHEE) AN IE T IR

D, B LT T 0 A 2 1 LS o 2. Molecular genetics and cultivation of

AAGG-tetraploid hulled wheat, i.e., Triti-

TeHBIZHS MM LTz, fi h i and its wild t
2Ol ATV RIHO R E oAz, Com moPneevii and s wild ancestors
A VRIS B Y DEFHEM TH S F /< w 7 E AAGG tetraploid wheat resembles emmer wheat

PORBIERE, A RATTIVOT IV LAV, 157 (AABB) in morphology and geographical distribu-
ALARZTERR OV AR « 7 & Vi o+ tion, which has caused problems in studies on domes-

FEY 72 HS MM Lz, tication. The AAGG tetraploid wheat has not been

. - . R identified from the pre-historic sites of West Asia. Al-
2. ’T/AEH%E o3 9:;E 7T—E—RIAL¥ ternatively, it mightphave been misidentified as emmer
DFiFEREHICR T SH3E

wheat. Differences between AAGG and AABB in

FETr—E—FRIALF(AAGCH/ L)k, BiDME puroindoline genes (pind and pinB), which control
MO—DTH3 T —aLF (AABBY/ L) ICEEELS kernel softness and hardness, have been reported.
B TH D, ANFEOBF LD A TET 27 L5 Therefore, the present project investigated SEM im-
MK (ML, TIVAZT AS55, 2UT)THDH, TU/<— ages, softness/hardness of kernels (by SKCS analy-
IALFORHBEA—IN—Fv 7§ 2D R HHE T sis), protein levels, and genotypes under controlled
EEIEFID R TNDREEEZROD. AYICFIHEN application of nitrogen fertilizer. The results demon-
TWEDST=DONRTHo Tz, AWIFE T FEOHIE strated that kernel softness/hardness was not clearly
V7% & % R T inn 7 IS E Ulze. TEIRELTEIR. controlled by pind-pinB genotypes. Identification of
IMERTH /8 aALF TRk B L8k T. timopheevii (AAGG) and emmer wheat (AABB,)

(D) DE N ORI FE LTXHB N, based on kernel softness/hardness, was not known
ARHFFE T, R U7ZAAGGHE 100R D T HIC earlier.
DU, SKCSHERRZ AW TR M e & B8 T BE BRI This project determined the nucleotide sequences of

KBHMBER T oIz, TOMEFR,. AAGCHED T HDAH the complicated pinAd-pinB regions in T. timopheevii.
WE M, pinE s T HEISh Db 5SS O B i We also devel-
XoTHHEL Lz, SHDBHETY 7 DY BT oped a novel
&, AAGGREMNRFERICIE T LT A o fe b Tl chloroplast
<L THERRE PRI KBRS I o Te eV R B, DNA marker,

K7z, AAGGHE DpimB 1A DWW THE AR 2 which differ-
E L. AABBREE DFEDFMZFD THEMI Uz, & entiates the
AR TN O —HEEHA R (SNPICKD, fERT genotype T. |
7= LFE VI HEROREE s THAE R 53R timopheevii | .
B b &SN aTREME AR SN, OIS S LT from emmer e
AAGGHiZ, AABBHEA AT 57 OEERRADNAY—  wheat. B 3: N> T A7 Ry ZEHHEOL /%o

. Fig. 3: Hackberry (Celtis sp.) remain from
=7 B LTz, Hasankeyf Hoyiik.
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Fig. 4: Timopheevii wheat with its characteristic hair
(AAGG genome species).
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4. ALFEGCEROHIEHR
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B

5:pin BEFEFE (Ha ) ORKK (L FEIzE—RILF
T IVR—OLF

Fig.5 : A schematic model of pin gene and so called Ha locus. AAGG genome:
timopheevii, AABB: emmer wheat.
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3. High-throughput sequencing analy-
sis for charred remains excavated from
archaeological sites in West Asia

Extraction of DNA from charred plants in West
Asian sites had not been successful despite numbers
of scholars and years of research. Following a method
recently published, which can amplify ancient-DNA
specific sequence, high-throughput sequencing pro-
duced few, but definitive, nucleotide sequences from

charred barley remains.

B 6:/\vY « TSLN\VIVER (FEILNADvY) 1285153 DNA Hf
BoY>7rd, REAREBSHHS TRPMNCEREII L.

Fig. 6: Careful and quick sampling of barley charred remain at
the very place of excavation (Haci Elamxanli, Azerbaijan).

4. Field research for hulled wheat ge-
netic resources

To accumulate basic data on growth characteristics
of hulled wheat, field tests were performed with ap-
proximately 950 wild and domesticated accessions,
including einkorn, 7 wrartu, emmer, durum, timo-
pheevii, spelt, and bread wheat. Investigation and
analyses of yield components, early/late maturity,
protein level, concentration of pigments, element con-
tent etc. were performed. The data were recorded for
archaeobotanical interpretation and generation of ba-
sic information for breeding.
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Fig. 7 : We made novel early-maturing durum wheat cultivars by
cross hybridization using an early-maturing emmer accession.
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Fig. 8: Rich yellow pigment and high quality durum produced
by our project.

5. Breeding novel early-maturing du-
rum wheat for domestic use

Durum wheat is an ingredient of pasta, but Japan
did not have any cultivar of this wheat. Consequently,
100% of the pasta consumed in Japan was imported.
Our project succeeded in breeding a novel early-ma-
turing durum wheat cultivar, which can be harvested
before the Tsuyu rainy season on June. Efforts of
breeding early-maturing durum cultivars have been
going on for over 50 years, and we finally succeeded
in it by using an early-maturing emmer wheat acces-
sion, which was obtained from the research of genetic
resources mentioned above. This early-maturing em-
mer wheat was hybridized with a Canadian elite culti-
var. A total of 212 F, progenies obtained were used to
produce an F, population, consisting of 60 sin-
gle-seeded lines (12,720 individuals). A total of 2386
individuals, based on 91 F, lines, were selected from
the field. Forty-six accessions derived from 13 F, lines
were selected, based on seed traits. At present, these
breeding lines are in the F, generation, with character-
istics such as early maturity, semi-dwarf, white kernel
with yellow pigment, partial resistance to Fusarium
head blight, and partial resistance to pre-harvest
sprouting. The breeding lines include “hulled durum”
which is suitable for cultivation in inland Japan, ow-
ing to their resistance to damage caused by birds. The
development of this domestic durum cultivar increas-
es the possibility of winter cropping, and pasta pro-
ductions, together with the production of various re-
gional foods from mountains and seas, in Japan.
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WRITING AND SOCIETIES IN WEST ASIA: ORIGIN
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Agriculture and Animal husbandry were first car-
ried out about 8000 BC in Syria-Palestine and north-
ern Mesopotamia, where dry farming was possible.
These new life skills were introduced to southern
Mesopotamia about 5000 BC, when agriculture was
made possible by the use of irrigation technology. To-
ward the end of the fourth millennium BC, the city
— that is, the concentration of population in associa-
tion with large buildings and a fortification system —
came into existence in southern Mesopotamia. The
world’s oldest writing system was invented eventually
in the city of Uruk in about 3200 BC as a new means
of recording and communication. This first writing in
human history is attested by clay tablets inscribed
with proto-cuneiform (linear-pictographic) signs dis-
covered from the temple complex at Uruk. The docu-
ments were various administrative records related to
the city, where people of different occupations and
classes lived under a hierarchy headed by a ruler and
temple authority and many kinds of goods and prod-
ucts were apparently assembled, sorted and distribut-
ed. Slightly later, from the very end of the fourth mil-
lennium BC onward, word lists, including occupations
and the names of cities, were also made alongside the
administrative texts. Writing then spread rapidly to
the cities of southern Mesopotamia surrounding Uruk,
such as Adab, Umma, Jamdat-Nasr near Kish, and
then further to a broader area in Mesopotamia and
Syria.
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Fig. 1: Clay tablet inscribed with various syllable exercises from Tell

Taban (late 18th century BC)
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The signs used for the old-
est writing discovered at Uruk
are pictographic and called
“proto-cuneiform,” since they
later developed into cunei-
form signs. Along with the
change in the sign shapes

from proto-cuneiform to cu-
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neiform, the number of signs
decreased. According to re-
cent investigation, the oldest
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writing system attested in c.
3200 BC used about 1200
signs. This number had de-
creased to around 800 by c.
2400 BC, and eventually be-
came less than 600. The decrease in number occurred
together with the development of phonetic writing,
which made it possible to describe language more pre-
cisely. The phonetic signs show that the language of
the writing was Sumerian. In this development, the
logographic signs, each of which represented one
word, came to be used also as syllabic signs that des-
ignated phones. This may be compared to the inven-
tion of Japanese Manyogana and Kana syllabic char-
acters on the basis of Chinese logographic characters.
In logosylabic cuneiform writing, it was not necessary
for every different word to be written by a distinct
sign, so the total number of signs used in the writing
system decreased. When this development was
achieved towards the second half of the third millen-
nium BC, cuneiform writing became more versatile
and could be used for writing other languages. Thus,
the system first used in Sumerian, the agglutinative
language spoken in southern Mesopotamia in the
fourth and third millennium BC, was then adopted in
writing many other languages such as Elamite, Akka-
dian, Hurrian, Hittite, Luwian, and Urartian, spoken
in various parts of ancient West Asia, from pres-
ent-day Iran in the east to present-day Turkey and
Egypt in the west. As a result, a highly developed lit-
erate culture, very old in comparison with those of
other areas of the globe, was established in the broad-
er arca of West Asia. Furthermore, by the four-
teenth-thirteenth centuries BC, scribes in the city state
of Ugarit on the east Mediterranean coast took the
linear alphabetic script used for native Semitic lan-
guages along the coast and developed an alphabetic
cuneiform system with only 30 signs, using it to write
their own language, and occasionally Hurrian and Ak-
kadian. Similar phenomena occurred in the Chinese
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Fig. 2: Clay tablet inscribed with metrological list of grain capacity from

Tell Taban (late 18th century BC)
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cultural sphere, where the Tangut,
Khitan and Jurchen scripts were in-
vented under the influence of the
Chinese writing system.

As already mentioned, Mesopota-
mian writing first attested in south-
ern Mesopotamia was invented for
economic and administrative use,
and the genres of documents were
limited to economic and administra-
tive texts and word lists. However,
writing gradually broadened its
sphere of use to include various
genres, as contracts concerning the
buying and selling of goods, animals
and slaves, as well as those concern-
ing marriage and loans; commercial,
administrative and private letters;
treaties and oaths between states,
communities and persons; law codes,
suits and sentences; witchcraft and
anti-witchcraft literature; incanta-
tions; diagnostic and medical texts;
oracles, prophecy and omen litera-
ture; astronomical observation re-
cords; myths, epics, poems and wis-
dom literature; commemorative
inscriptions concerning building, military and social
enterprises and chronographic and historiographic
works. Thus, writing eventually came to encompass
almost all the areas of human activity and thought.

An outstanding characteristic of cuneiform writing
is its storage stability. Cuneiform script was normally
written on clay tablets, which are durable against fire
and do not decay. Thanks to this nature, the written
sources of ancient West Asia are reported not only
from exceptionally early ages, but also have survived
in remarkable great numbers. Most of the documents
in other ancient civilizations were written on material
like papyrus, paper, bamboo cards and parchment,
and have been largely lost through fire and decay. In
contrast, the clay tablets of West Asia remained in the
earth and have been discovered in great number from
numerous sites. The total number of cuneiform docu-
ments discovered so far is estimated to be as large as
500,000. This is vast in comparison with the docu-
ments of other ancient civilizations, including those of
Greece, Rome and China. It is worth noting that archi-
val texts, such as administrative-legal documents,
which have rarely survived from the ancient Greek
and Roman worlds, have been recovered in massive
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numbers from ancient Mesopotamia and Syria. These
big data covering many aspects of human life supply
rich information about human history and culture in
the ancient West Asia during the period of 3,000 years.

In this presentation, I will take up the scribal educa-
tion and scribal traditions during the second millenni-
um BC as one of the subjects that my research group
has investigated. Many tablets of school exercise writ-
ten by young scribes to-be have been discovered from
various sites of Mesopotamia and Syria. By studying
scribal exercises that have found in different places
from various periods, one can study the reality of lo-
cal scribal education and the contents of school curric-
ula. How were the pedagogical materials and curricu-
la that had been used in the southern Mesopotamia
transmitted to its surroundings, and how were they
adopted in different places in various times? I will
consider these questions, focusing on the school exer-
cises discovered by Japanese excavations at Tell Ta-
ban in 2005-2007.
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Homo sapiens evolved in East Africa about 200,000
years ago. They acquired language approximately
70,000 years ago, and subsequently migrated out of
Africa. This scenario postulates that homo sapiens in-
vented language just once, and carried it to the rest of
the world. This implies two things: (1) Language is
universal to homo sapiens; since it was built into
genes of homo sapiens, any healthy child who grows
up in a ordinary environment develops a reasonable
command of a language effortlessly. (2) All languages
spoken by homo sapiens stem from a single one; the
single language went through successive transforma-
tions, which yielded diverse languages of today.

The ancient Near East was not the locale in which
homo sapiens invented language, but it was most prob-
ably the locale in which homo sapiens invented the
writing. If this assumption is correct, the writing ought
to have been emerged in Mesopotamia long after ~omo
sapiens had spread to the globe. This implies two
things: (1) Literacy is not universal to homo sapiens;
unlike language, literacy cannot be acquired effortless-
ly. Adult literacy is 85% even today, and is estimated to
have been 12% two hundred years ago. Actually, only a
fraction of over six thousand world languages can be
put to writing. (2) All extant writing systems developed
by homo sapiens do not stem from a single one; neither
do they seem to have developed in parallel, however, if
we take a look at the distribution of earliest attestations
of writing in time and space in the next page. As this
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Fig. 1: Distribution of earliest attestations of writing in time and space (P. Damerow)
http://cdli.ucla.edu/pubs/cdlj/2006/cdlj2006_001.html
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distribution shows the typical pattern of technology
dissemination, it stands to reason that the innovative
idea of writing spread from Mesopotamia to the rest
of the world, and stimulated subsequent creation of
diverse writing systems elsewhere. For instance, An-
cient Egypt was proximate to Ancient Mesopotamia
in terms of both time and space, yet its writing system
was substantially different from that of Mesopotamia
visually as well as typologically. Ancient Egyptians
adopted from Mesopotamia the innovative idea of
writing rather than the cuneiform signs themselves.

Having invented the writing, homo sapiens con-
ducted all kinds of experiments with it. As a result, all
possibilities of the writing were tried out in the An-
cient Near East such as logograms, phonograms, ideo-
grams and their combinations. Among phonograms,
syllabic, consonantal and segmental (the so-called
“alphabet™) scripts were all there. They wrote verti-
cally, horizontally from left to right, from right to left
and sometimes alternately (boustrophedon). They
may have even attempted the feat of writing a lan-
guage by means of another one. The Ancient Near
East, in which homo sapiens invented the writing and
later came up with the most complicated writing sys-
tem in history (Akkadian and Hittite writing) as well
as the simplest one ever (alphabet), appear to have
been highly progressive.

I will focus on the progressive nature of the region,
and do my best to reveal in this talk what kind of in-
novations were brought to us by means of writing.
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Books with grand titles carry a certain risk. This
was brought home to me in 2014 when, during a visit
to a colleague at the London School of Economics, I
happened to see an old advertisement for Paul Dana-
har’s volume, entitled: The New Middle East, the
World after the Arab Spring. Danahar — a veteran
BBC reporter in the region — had released his popular
synthesis of Middle Eastern politics in 2013. By 2015
it was obsolete, knocked firmly off the shelves by a
spate of new books, with titles like: The Rise of Islam-
ic State: ISIS and the New Sunni Revolution.

I speak as one of the guilty. In 2010, I published a
short book with a very grand title: What Makes Civili-
zation: the Ancient Near East and the Future of the
West. The final chapter was called ‘Ruined regimes:
Egypt at the Revolution’. But it was about the events
of 1798, when Napoleon Bonaparte’s forces invaded
North Africa; rather than the events of the so-called
‘Arab Spring’, which took place less than a year after
the book was finished, and which nobody at that point
had yet foreseen.

The ‘Arab Spring’ was widely heralded as the be-
ginning of a new political era. Dictators were to be
toppled, clearing the way for a new Middle East, gov-
erned in the interests of the majority of its citizens,
rather than the self-appointed few. It was an exciting
and, for many, an optimistic time. And — although the
focus of my own book was on the remote past of the
Middle East — I can remember feeling that its general
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Fig. 1: Concert of the Symphony Orchestra of the Mariinsky Theatre in Syrian Palmyra (wikipedia commons)

outlook had perhaps been too pessimistic about the
prospects for radical constitutional reform, in particu-
lar the following passage, which is from the conclu-
sion:

‘Behind these scholarly debates lie hard political
realities. For many modern states in the Middle
East, the pre-Islamic past represents a gateway for
Western tourism; for secular forms of knowledge
and identity; and for the world market. The owner-
ship, protection, and representation of pre-Islamic
cultures is now an intense focus of ideological
struggle, affecting the everyday lives of communi-
ties throughout the region. As the remains of the
past are drawn with increasing ferocity into the con-
flicts of the present, it is worth reflecting on the les-
sons we stand to learn from the ancient Near East.
What conclusions can we draw from the myriad
collections of artefacts and site reports accumulated
over a century of research?’

Within two years of writing that, I was myself en-
gaged in a new field project in Iraqi Kurdistan, pro-
ducing new artefacts, and — eventually — site reports.
Our project was investigating the beginnings of what
my 2010 book refers to as the era of the ‘First Global
Village’ — that extraordinary period, between the ori-
gins of farming and the appearance of the earliest cit-
ies, when village-scale societies across the Middle
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East fostered many of the inno-
vations we now associate with
the word ‘urbanism’.

Specifically, I was co-direct-
ing the excavation of two prehis-
toric sites near the bustling bor-
der town of Halabja, which
achieved a sad infamy in the late
1980s, following the chemical
attacks inflicted on its inhabit-
ants during the last days of the
Iran-Iraq war. The project was,
and still is, conducted in partner-
ship with the regional Directo-
rate of Antiquities, based in the
city of Suleimaniya, adjacent to
the second largest antiquities
museum in Iraq which, unlike its
counterpart in Baghdad, had
been spared the effects of loot-
ing after the 2003 invasion.

I can vividly recall my first
impressions of the Suleimaniya
Archaeological Museum. It
struck me very much as a monu-
ment to the idea of a united Iraq
— an extension of the National
Museum in Baghdad — inserted
into a part of the country that
had been marginalised and per-
sectued by successive Iraqi gov-
ernments. The museum displays
were lined with statuary and ves-
sels that are not local to the
Kurdish region, but had been
brought north from excavations
in southern Irag—the heartland
of Sumerian and Babylonian civilisation—and in-
stalled there. As if to underscore the point, the muse-
um’s fagade is dominated by the facsimile of a Bronze
age rock-carved relief from the Qara Dagh mountains
to the south, which depicts a lowland ruler in Akkadi-
an style dress, subduing the highland peoples of the
Zagros.

The end of our last field season, in 2014, coincided
with the Iraqi regional and national elections, with the
reformist Gorran (Movemement for Change) Party
making further gains, despite rumours of vote rigging
and government intimidation. With members of my
field team I sat on the balcony of a restaurant in Sulay-
maniyah, an endless, noisy stream of flag-bearing ve-
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hicles surging through Salem Street
below. Little more than a month later,
everything had changed again. The
city of Mosul — Iraq’s second largest,
not far from Iraqi Kurdistan’s western
frontier — had fallen to the group
known as Daesh or Islamic State of
Iraq and the Levant.

Since then, and like many other ar-
chaeologists currently working in the
Middle East, I have often been asked
to make public comments on the re-
cent looting and destruction of ancient
sites and monuments, and in particular
about the large-scale attacks carried
out in summer 2015 on the ancient ru-
ins of Palmyra, of which the great Russian historian
Mikhail Rostovtzeff wrote: ‘No ruins of the ancient
world outside Italy are more famous than the beautiful
romantic remains of Queen Zenobia’s city—the de-
sert-city of caravans. No city of the Near East has
yielded such an abundance of inscriptions, sculptures
and fragments of painting’. But, like some other ar-
chaeologists, I have felt conflicted about commenting
on the loss of antiquities.

My reasons can be expressed in relation to the un-
likely events of Spring 2016 when, shortly after its
Russian-backed liberation, Palmyra played host to the
Mariinsky Symphony Orchestra. Under ISIL occupa-
tion, Palmyra’s Roman theatre had been used to stage
gruesome atrocities, including the murder of its lead-
ing archaeologist, Dr Khaled al-Asaad, who refused
to reveal the location of antiquities stores. Now an
audience comprising mainly soldiers sat to watch a
classical concert, carefully orchestrated to illustrate a
certain idea of “civilisation” (‘cultural heritage for all
humanity’, in the words of President Putin’s live link
from Moscow).

The ancient city of Palmyra, through the ages, has
opened its gates to all manner of foreign gods — Bab-
ylonian Bel, Shamash, and Ishtar; Damascene Hadad
and his divine consort Atargatis; Baalshamin, Astarte
and Melgart from the city-states of the Phoenician
coast. ‘Everything’, wrote Rostovzteff, ‘is peculiar in
the peculiar city of Palmyra’; but nothing perhaps so
peculiar or unforeseen as the events of 2015-16. To
me, as to some others, there seemed nothing “civi-
lised” about playing Prokofiev in the beautiful wreck-
age of one ancient Syrian city, while the living popu-
lation of another, to the north, was being simultaneously
destroyed.
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Fig. 4: The site of Gurga Chiya, Shahrizor Plain,
Iragi Kurdistan (2012)

Andre Malraux, the French novelist and Minister of
Cultural Affairs under President Charles de Gaulle,
once commented that ‘all which was once called civi-
lisation is now increasingly called heritage’. His
(1933) book La Condition Humaine contains some
interesting reflections on the idea of civilisation, par-
ticularly as it was then — and still is often — used by
archaeologists and ancient historians. In particular, he
called attention to our tendency to emphasize material
developments, rather than forms of organisation. He
was thinking, no doubt, of Gordon Childe’s famous
definition of the origins of civilisation in the Middle
East, as a composite of technological achievements:

‘the plow, wheeled cart and draft animals, sailing
ships, the smelting of copper and bronze; a solar cal-
endar, writing, standards of measurement, irrigation
ditches, specialised craftsmen, urban centres, and a
surplus of food necessary to support non-agricultural
workers who lived within the walls of the city’

Malraux went on to point out that another historian
— who he never names — has agreed with Childe, but
added that a true definition of civilization should also
include money collected through taxes, a privileged
ruling class, a centralized government and a national
religious or priestly class. One might as well add slav-
ery and patriarchy into the bargain.

And one wonders, here, whether Malraux’s “other”
historian ever quite existed, or whether Malraux, the
writer of sardonic fiction, is allowing himself licence
to draw out some logical threads of Childe’s argu-
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ment. Clearly the point he wishes to make is that if we
follow the implications of Gordon Childe’s idea of
‘civilisation’ from the technological domain to the do-
main of human social organisation, we can clearly see
that it is, in fact, nothing more or less than a theory of
the “origins of the state” as a mechanism of coercion
and exploitation. At the end of his essay, Malraux
goes further still, pointing out that an alternative theo-
ry of civilization — closer perhaps to the Latin root
civilis — might focus instead on modes of human or-
ganisation that are voluntary, rather than those im-
posed by force:

‘Citizens willingly bringing themselves together in
political, social, economic and religious organiza-
tions — they merge together, that is, in the interests
of the larger community’

That alternative version of civilisation was never
written in Malraux’s lifetime, and is still very little
explored today. Turning back to the Middle East, it
seems to me that — at a time when so much of the re-
gion’s population faces prolonged displacement from
their homelands, and the trans-generation effects of
trauma and war — we should attempt to take up his
challenge.

How, then, might we explore a concept of civilisa-
tion that is rooted in ideas about the human potential
for self-organisation, rather than in a weighty mass of
technological or aesthetic achievements? A concept of
civilisation grounded in human relationships, rather
than the material specifics of sites, monuments, and
implements? How might we redefine the spatial and
temporal boundaries of civilisations in terms of vol-
untary coalitions, rather than entities held together by
violence? What alternative histories might this pro-
duce, and what other kinds of comparisons might it
lead us to make between the early development of the
Middle East, and that of other world regions? These
are some of the questions I hope to touch on in my
talk.



i 3

Lecture 3

ERELMIRIC ST B ILEEDIRE L

HEFDEIEDEERN

CULTURAL HERITAGE PRESERVATION
AND THE IMPORTANCE OF COMMUNITY MEMORY

CNETIOFEMICO > THHELEAAZ N,
T RIMFURERLOR A B A OBIREO NI ELIRELZ S
125U, XEEORHEE., Z2LOHFNCHBNT, ]
MRt DIz > THFERDIED RZDIFEREZEZ LTS
LTI T AT T4 TR LD IS, 2EEIC
LEDERITRENE R L CER, [ERBDRAT T
DTHEWVIFERIKSENTZY =2 v VAT 4 T DIJTIT
FoTMHAMTZNZEFEIICHE S NHS A Tzc DB
Wik, HRFOFEHEEDZ, TOLEBRICESEINNE
KUDODOHBHEEITFNFNOHEAICE > TERER
MNCLERDDH 2R DHEAM ETH 2L ZHRDD
LTATHD, MEICKS>TEDRIFEERFa A T—T7
VRO BEHIRE ST,

ZHLTeFENDRKBIREL, KAT2EAN VD
FTRAEVD, BEEITLTOAEE IR ZNER
WIEHEI T2 bEET O 27 MIBHE LTV 5,
Bz, BETY M DCTITbNIERIE, 25%/
ZBHRED. Tur s, FRREDOSNMN S Tz,
NEEFICIRERUNZ LS E L TE D, BAMICE 2.
ENEAS LI TITE T B ALEMEDHRIZICH O T
EDTHoTe, TORUIIMEIITIEATETED, £5L%k
TRV N R ZBEEOBPRBEMLTVS, K&
I3, ZNEOEDHRMMIAEINTKDIDDHEEK
WKHEHLTWS, (1) RFaAvr—ray(FIKAFyY
ZTVE— e T OE RSN, BhiEE
EEEND). Q) MErKolgETaY s, (3)
AR HEC B> T B OB L R L

TH U T NGB a0 S LB FE D fE DY 2 A tH
BEERFIC, aVEa—2Y AT ARG T Y2V

IN ZONES OF CONFLICT

TAE— NI
Timothy P. Harrison

oY bXE
University of Toronto

The civil conflicts that have engulfed the Middle
East over the past decade have precipitated a scale of
human suffering and dislocation that we have not wit-
nessed since World War II. The destruction of cultural
heritage has played a devastating role in this tragedy,
obliterating the cultural identities that have given
meaning and a sense of place to communities, in many
cases for millennia. This unfolding catastrophe, re-
ported in excruciating detail by both the conventional
media, and through an ever expanding array of social
media, has captivated global attention, galvanizing
calls for the documentation and preservation of this
threatened and disappearing heritage, perceived by
many to represent a collective, global patrimony.

The response has been intense, extensive, and not
without controversy, and it has resulted in a prolifera-
tion of cultural heritage projects seeking to document
and mitigate the ongoing destruction. By way of ex-
ample, a recent gathering in Washington DC drew
more than 25 organizations, projects, and initiatives,
based primarily in North America and Europe, all en-
gaged specifically in efforts to preserve the cultural
heritage of Iraq and Syria. The number is certainly
considerably larger, and likely only to grow, both in
number and in the amount of resources they will at-
tract. Collectively, their efforts are focused essentially
in three areas: (1) documentation (primarily using
scanning and remote sensing technologies, but also
through on-the-ground fieldwork), (2) targeted miti-
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gation projects, and (3) the tracking and interdiction
of the thriving antiquities trade that has ensued.

This unfolding humanitarian and cultural heritage
crisis, meanwhile, has coincided with breathtaking
transformations in the computational sciences and ap-
plied digital technologies. Digital sensors now inhabit
virtually every environment and measure nearly all
forms of human activity. Data are streaming from our
smartphones, credit card purchases, Facebook ‘likes’,
Google searches, vehicle GPS devices, and personal
health sensors, to name only a few of the more famil-
iar. We are gathering data from an ever-increasing ar-
ray of internet-connected sensors, data appliances,
and user-generated content. And, according to some
estimates, the flow of these data is doubling every two
years, and is expected to reach a staggering 44 trillion
gigabytes by 2020. This unprecedented deluge of
data—matched by dramatic cost reductions in data
storage, ever increasing network bandwidth, and algo-
rithmic breakthroughs in machine learning—is driv-
ing a rapidly accelerating revolution in data-driven
discovery and learning.

These powerfully converging developments are
transforming the study of the ancient Near East, or
West Asia, not only through the proliferation of digital
data about the exceptionally rich cultural heritage of
the region, but even more fundamentally, in how—
and even why—we conduct our discipline. Certainly,
the devastation we are witnessing in the Middle East
has drawn public awareness to the critical importance
of cultural identity and heritage in maintaining social
cohesion and the preservation of flourishing commu-
nities. These transformative developments have also
created an urgent need for broader and more meaning-
ful collaboration within our discipline. Leveraging
our rapidly expanding knowledgebase offers an un-
precedented opportunity to provide deep-time per-
spective and insight into a wide range of issues of
pressing contemporary concern, from the ecological
impact of ancient anthropogenic changes to the Mid-
dle Eastern landscape (particularly deforestation, soil
erosion and salinization), to the employment of effec-
tive adaptive strategies in marginal environments, in-
cluding sustainable agricultural and horticultural
practices, the long-term health consequences of tradi-
tional dietary practices and subsistence strategies, es-
pecially in sedentary urban communities, the socioec-
onomic and political impacts of climate change, and
the ancient cultural roots of long-standing political
conflicts (contested ‘histories’ and ‘spaces’), and their
continuing impact on current affairs.
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In this paper, I wish to focus on
the question of cultural identity,
and the importance of communi-
ty memory in preserving the re-
gion’s threatened cultural herit-
the
ancient cultural heritage, the in-

age. Preserving region’s
tellectual and spiritual web of life
that gives meaning to its commu-
nities, is vital to any hope of a
vibrant peaceful future for the
region. Research has shown that
cultural diversity has played a
critical role in the formation of
many, if not all, of the early civi-
lizations that have flourished in
the ancient world. This has cer-
tainly been true of the long and
distinguished history of civiliza-
tions that have left their mark in
the Middle East, and it is the ac-
cumulated experience of this pro-
foundly deep and rich cultural
legacy—Ilike an old growth for-
est—that continues to inform and
shape the present. Preserving and
protecting this cultural heritage
thus must play a central role in
any post-conflict reconstruction
or nation-building, if that effort is
to have any reasonable chance of
success. Our experience has em-
phasized the urgent need for ac-
tion in three critical areas: (1)
cultural heritage documentation,
(2) planning, and (3) community
engagement.

Cultural heritage preservation
must involve the active engagement of the local com-
munities that are inextricably connected—indeed fun-
damentally anchored—to the cultural landscape and
fabric of a region. Community engagement requires
long-term commitment and time investment, qualities
uniquely well-suited to archaeological fieldwork. It
can be powerfully transformative, and it has a
well-documented capacity to build understanding
across often deep cultural and ethnic divides.

This has been illustrated powerfully in my own ex-
perience as Director of the Tayinat Archaeological
Project, which has been investigating the rise of social
complexity at a prominent Bronze and Iron Age settle-
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ment in Southeast Turkey, midway between the cities
of Antakya (ancient Antioch) and Aleppo. In 2012, a
long-simmering conflict boiled over following the
death of a prominent member of the local community,
which had maintained an ancestral cemetery on the
citadel mound at Tayinat dating back at least to the
19th century. However, when the decision was made
to establish Tayinat as a national heritage site, the
cemetery was forcefully removed, an action that phys-
ically dis-embedded the community from the ancient
cultural landscape of which it was fundamentally a
part, and triggering the conflict with local authorities.

The Tayinat Cultural Heritage Project (TCHP) was
conceived in part to try to address this conflict, cele-
brating Tayinat’s historic role as a gateway—or
bridge—between the cultures and peoples of this his-
torically contested region. The TCHP is an ambitious
project that seeks to achieve sustainable cultural herit-
age preservation and community engagement within a
historically contested cultural and ethnic context. It
also illustrates the positive role such projects can po-
tentially play in building cultural understanding, and
ultimately, thriving communities at peace with their
neighbors.
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