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Preface and Acknowledgements

I made the decision to write this book one day in 1993 after attending an
informal seminar at the University of Sydney organized by a group of
postgraduates from various branches of archaeology (Classical, Western
Asiatic, Pacific and Australian). The subject of the seminar that week was a
recent article which examined the archaeological evidence of standardiza-
tion and specialization in ceramic manufacture in northern Mesopotamia.
I listened to a somewhat tortuous discussion of how standardization and
specialization could be detected in the archaeological record until I could
no longer restrain myself from pointing out that the authors of the article
under discussion certainly ought to have used the available cuneiform evi-
dence for ceramic production in Mesopotamia as it would have answered a
number of their questions. This was something of a conversation-stopper,
but walking back to my office from the seminar I realized that it was
completely unrealistic to think that the most relevant article on the subject,
which happened to be in German and was published in a journal to which
my university library did not subscribe, should have been known to any
of the students present at the seminar. I also realized that a discussion
of ceramic production from both an archaeological and a philclogical
perspective was nowhere available in any of the books which I routinely put
on my undergraduate reading lists when teaching Mesopotamia. Indeed,
the same applied to subjects like metallurgy and agriculture, and it was
then that I decided to try to write the sort of book which contained the
kinds of information of which I most wanted my students to be aware.
That book should literally present Mesopotamian civilization from the
ground up. The general books available for teaching Mesopotamia are for
the most part concerned with the superstrucrure of a ‘great civilization’ —
its art, architecture, monuments, history and literature. Before exposing
students to these topics I wanted them to have a grasp of Mesopotamia’s
material infrastructure. What. were the basic ingredients — the soils, the
water regime, the climate, the landforms? How did the area come to be
populated in the first place? Once there, how did the earliest Mesopotami-
ans survive? What were the foundations of their subsistence base? What
inedible natural resources did they have at their disposal? What was pro-
duced, how and by whom? How did the region’s religious ideals reflect the
basic conditions of life in the alluvial plain of southern Mesopotamia?
What do we know of the kinship system of southern Mesopotamian soci-
ety? What kinds of attitudes towards death and the afterife prevailed?
What significant input into Mesopotamian civilization came from the East,
and what from the West? .
The actor Peter Ustinov once published a bock called My Russia. This
book is my Mesopotamia. Although I have resisted the temptation to
give this work such a title, the fact remains that a comparison of the
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bibliography cited here with that of .any of the other general works on Meso-
potamia currently on the market will reveal just how different the approach
taken here is to that of orthodox Mesopotamianists. I am well aware that
there are dozens of scholars with an expertise in one or another aspect of
Mesopotamian studies who could have told a much more detailed story of
any of the subjects dealt with here. The fact is, however, that few of these
scholars attempt to write books like this one. Nicholas Postgate’s Early
Mesopotamia (Postgate 1994) and Roger Moorey’s Ancient Mesopotamian
materials and industries (Moorey 1994) are happy exceptions, for which I
have enormous respect, but none of the other general books of which I am
aware treats the material foundations of Mesopotamian civilization from
the perspective of the present work. Archaeological books tend to stick to
material culture, particularly focusing on architecture, ceramics and statu-
ary, all presented in a straightforward, chronological fashion. Art historical
works tend to ignore all aspects of material culture which do not qualify as
‘art’, objectifying Mesopotamia as a series of cylinder seals, statues and
reliefs, as though these speak for themselves, imparting the ‘essence’ of the
ancient Mesopotamian spirit to the modern viewer. Historical and Assyri-
ological studies tend, not unnarurally, to concentrate on the history, litera-
ture, religion, law and economic institutions of Mesopotamia, without
ever linking these to the material foundations of the civilization.

What is offered here is an admittedly imperfect attempt to bridge the gap
between Assyriology and Mesopotamian archaeclogy on topics of an often
materialist nature which I consides important for an understanding of
what made Mesopotamia. It may sound like old-fashioned Marxism to say
that I would rather my students knew about Mesopotamian soils than
banquet scenes on cylinder seals, or about wool classes rather than Etana,
but the fact remains that whereas the subjects omitted here are adequately
covered in a dozen general works on Mesopotamia‘by eminent scholars,
those covered are often treated only in specialist literature, much of it
inaccessible to English-speaking students because it is written in Italian,
German and French. Had the scholars best qualified to write a book of the
present sort done so, I should never have attempted one myself.

In conceiving this book I had hoped it would read something like an
ethnography of ancient Mesopotamia, combining an understanding of its
material and jts mental culture. I have not been able to realize that hope in
the rime allocated for the writing of this book, nor do I any longer feel
equipped to carry out such a task. This book therefore falls well short of
the mark I had originally set for myself, but it may still prove of some
utility if it encourages students to think about Mesopotamia in a way to

“ which they have not been accustomed, and particularly if it encourages
qualified scholars to adopt a more wide-ranging, synthetic approach to a
body of evidence which is uniquely suited to a holistic, anthropological
approach. Geographically I have limited the work to southern Mesopota-
mia (cf. Chapter I) because this is the area from which the best documenta-
tion comes. Assyria is but rarely mentioned. Nor is there any attempt to be
comprehensive in chronological terms. While most of the cases discussed
date to the third millennium BC, a smattering come from the second and

a
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Grst millennia, but the evidence is not presented in a rigorous way from
carliest to latest. Such a comprehensive approach would have exceeded the,
length limits of the present work, and would have turned this from a series
of essay-like chapters into something approaching a selective encyclo-
paedia. Indeed, the end result has been a baker’s dozen — thirteen essays on
different aspects of ancient Mesopotamia, with a short conclusion contain-
ing some reflections on Mesopotamian studies in general.

My intellectual debt to German scholarship is profound, and is amply
illustrated by the many works in German cited in the bibliography and
references. My first, serious introduction to Mesopotamia came during a
five-year period (1981-86) as a junior faculty member in the Institur fiir
Vorderasiatische Altertumskunde of the Free University of Berlin. Far more
important for me than the superb library there was the daily contact with
Kilian Butz, Bob Englund, Karlheinz Kessler, Hartmut Kihne, Hans
Nissen and Johannes Renger, not to mention a steady stream of visitors,
the most influential of whom on my intellectual development were without
doubt Jean-Pierre Grégoire (Paris), Blahoslav Hruska (Prague), Giovanni
Pertinato (Rome) and Marcel Sigrist (Jerusalem). In addition, the many fine
students we had in those years enriched the subject which, to a great extent,
Ilearned as I raught. I am only too aware of how deficient much of my own
understanding of ancient Mesopotamia is in comparison to the above men-
tioned friends and colleagues, but [ hope they derive some satisfaction from
knowing that, were it not for their influence, I should never have been able
to write this book. It is, I think, unnecessary to mention in any greater
detail just what I learned from each of these individuals, but I must single
out the inspiration of the late Kilian Butz whose perspective was always
fresh, controversial, provocative and unceasingly inquisitive.

At such a distance from my Mesopotamian colleagues I have often been
forced to fax or e—mail queries and pray for a speedy reply. I should like to
thank Dr Robert K. Englund (Berlin), Professor Wolfgang Heimpel (Berke-
ley), Professor Jean-Louis Huot (Paris), Dr Ingolf Thuesen (Copenhagen),
Professor Hans-Peter Uerpmann (Tiibingen) and Professor Norman Yoffee
(Ann Arbor) for promptly responding to such cries from the wilderness. I
am sure to have forgotten other friends who helped me in a similar manner,
and beg their indulgence for so doing. Peter Magee prepared the index for
which F am extremely grateful. I also owe a great deal to my Sydney stu-
dents who sat through the first, very rough version of these chapters as a
series of lectures on Mesopotamia. The often bewildered looks on their
faces pointed out to me more often than not where I had to clarify and
elaborate on a particular point. In order to help readers of the present
work navigaté their way through the welter of names present, a general
chronological chart (p. xi) is included which lists the names of the principal
sites and persons mentioned in the text. Further clarification is offered in
the index as well.

It is a pleasure to acknowledge the encouragement I have received from
Professor John Baines (Oxford) and Professor Norman Yoffee (Ann Arbor)
since the idea of writing this book first occurred to me. Dr Jeremy Black
(Oxford) also took the time to read the first draft and provide valuable
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Chronological table

showing the main places and persons mentioned in the text -

Years Period Important Places mentioned in the Text Important Persons mentioned in the Text
6000 pre-Ubaid Choga Mami, Tell Oueili, Tell Rihan III, Unm

Dabaghiyah, Yarim Tepe I & II, Maghzaliyah
5500 Samarran Tell es-Sawwan
5000— Ubaid Eridu, Hajji Muhammad, Tell al-Ubaid, Us, Tello,
3800 Tell Chragh, Tell Madbhur, Tell el-Saadiya, Tell

- Abada, Tepe Gawra

3800 Early Uruk . Uruk/Warka, Tepe Gawra, Kullaba
3400 Late Uruk Uruk, Jamdat Nasr, Adab, U, Larsa, Umma, Tell

Chragh, Tell Uqair
3100 Jamdat Nasr Uruk, Jamdat Nasr, Shuruppak, Zabala, Ur, Adab,

- Kish, Umma, Larsa, Eshnunna, Fara, Tell Gubba

2900 EDI " Ur, Uruk, Kish, Kheit Qasim
2700 EDII Fara, Tell Asmar, Abu Salabikh
2600 ED III ' Lagash, Tello, Girsu, Tell al-Hiba, Ur Ebla, Tell al-  Ur-Nanshe, Eanatum, Enmetana, Lugalanda,

‘Ubaid, Abu Salabikh, Kish Baragnamtara, Shagshag, Urukagina
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I The Country and its Climate

INTRODUCTION

Before we can begin to appreciate the cultures which inhabited southern
Mesopotamia, it is essential that we have some understanding of the cli-
mate and environment of this region. The contributions of the two major
rivers which drain southern Mesopotamia, the Euphrates and Tigris, are
indisputable. The salt and silt brought south by these rivers created the
landscape upon which the area’s inhabitants lived. The water they brought,
diverted into artificial canals, was the basis of their subsistence. How great-
ly the ancient landscape may have differed from the modern must also be
investigated. If we ignore any of these factors then we ignore the founda-
tions on which Mesopotamian civilization was built.

TODAY'S CLIMATE
Most of the developments discussed in this book took place in what is
today lower Iraq, primarily within that parallelogram of land which is
hounded ‘on the north by the Tigris; on the south and west by the Hillah
branch of the Euphrates and on the east by the Shatt al-Gharraf, a tribu-
tary of the Tigris which runs from Kur al-Amara south to Nasiriyyah on the
Euphrates (Fig. 1.1). Like the rest of southern Iraq this area today enjoys a
" ‘dry “continental” variant of the Mediterranean type’ (Brice 1966:36) cli-
mate (Table I.1), experiencing relatively wet winters (November—March) as
a by-product of eastward-moving cyclones and hot, dry summers (May—
October). Mean annual precipitation can vary by as much as 50 per cent
from year to year (Larsen 1975:48), but with average annual rainfall at 115~
135 mm (figures are for 1929-59) the area never attains the recommended
annual minimum of 240 mm needed for dry-farming (Charles 1988:1).
Indeed, according to precipitation data recorded at Diwaniyah, near the
middle of the Hillah branch of the Euphrates (1929-58), Hai, on.the upper
Shatt al-Gharraf (1941-58) and Nasiriyyah, at the junction of the Shatt al-
Gharraf and Euphrates (1941-58), 200 mm of rainfall were recorded on
only three occasions in the years for which records are available (Adams
1981:12; cf. QOates and Oates 1977:113). Thus agriculture is for all intents
and purposes unthinkable without the aid of irrigation. :
Aggregate rainfall figures are, however, very misleading for the simple
fact that they mask the all-important aspect of timing. Less than the theor-
etically required annual minimum needed for dry-farming, if it falls at the
appropriate points in the growing season, will produce an excellent yield,
while more than adequate rainfall, if it comes too eazly or too late in the
growing season, will result in crop failure. Indeed, if the major rainfalls
occur after March they can have little influence on harvest yields and the
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Figure 1.1 Map of lower Iraq showing the area of principal concern in this book (after Brice 1966: Fig. 43)
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* The Country and its Climate

January  April July

October
Diwaniyah 10 22.2 32.9 257 Mean Monthly Temperature (°C)
70 46 28 39 Mean Relative Humidity (%)
18.8 14.5 0.2 0.8 ‘Mean Monthly Rainfall (mm)

Mean Monthly Temperature (°C)
Mean Relative Humidity (%)
Mean Monthly Rainfall (mm)

Baghdad 93 217 344 252
71 47 23 36
22 43 0 6.3

Table L1 Temperature, Humidity and Rainfall Figures for Diwaniyab and Baghdad (from
Charles 1984: Tables 1, 6, 7)

rainfall will, in a sense, have been wasted (Adams 1981:12). Moreover, if
rain in January is not accompanied by sufficiently warm temperatures
(+10° C) plant growth will be interrupted (Cates and Oates 1977:113).
Yearly averages are also misleading in that they often obscure great swings
in precipitation which characterize the region, and while winter rainfall is
essential for crop growth, it can also wreak havoc as violent winter storms
often cause terrible flooding and soil erosion (Charles 1988:2). Such would
undoubtedly have been the case in 1894 when 152.4 mm of rain were
recorded on a singlé February day in Baghdad, whereas annual figures
measured at the capital in other years have been as little as 50.8 mm (Cres-
sey 1958:449).

Dew must also be taken into account as a supplement to rainfall and
irrigation in an arid environment. The Greek natural philosopher Theo-
phrastus noted that, ‘In Egypt, Babylon and Bactra, where the country
receives no rain, or but little, the dews are sufficient nourishment’ (Hist.
Plant. VIII vi 6). Studies in the Negev have shown that annual dewfall there
may reach 37 mim, contributing significantly to plant growth (Evenari,
Shanan and Tadmor 1971:35), and in southern Mesopotamia dew, particu-
larly during the winter, ‘undoubtedly provides useful additional moisture’
(Oates and Oates 1977:113).

PALAEOCLIMATE .

It is, of course, important to question just how relevant the current climatic
regime in southern Iraq is for a study of the region in more remote an-
tiquity. Views on this point are, as the saying goes, as changeable as the
weather. In an influential paper published in 1957, P. Buringh stated cat-
egorically, ‘Since man entered the Lower [Mesopotamian] Plain some 5 or
4000 years BC no -important changes in climate occurred’ (Buringh
1957:32), and it is probably fair to say that most scholars subscribe to the’
view that climatic change in the region since the beginning of the Holocene
(c. 8000 BC) has been minimal and generally insignificant. As an example
we may cite R.McC. Adams who has concluded that no evidence exists
which would suggest ‘that the climate of the region since the Pleistocene
was for a time sufficiently wetter to permit sustained, significant dry agri-
culture on the alluvial plains’ (Adams 1981:12). It is, however, one thing to
say that climatic conditions in the past were not so different from those of
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today to permit ‘sustained, significant’ dry-farming, and quite another to  :

acknowledge that, within what has always been a generally arid climate,
minor climatic changes — towards either wetter or drier conditions — may
have had significant implications for the flora, fauna and human popula-
tions of the area. Carefully weighing the palacoclimatic evidence from
pollen cores in the nearby Zagros mountains, for example, David and Joan
Oates have concluded that, while the ancient climate was certainly arid in
general, minor climatic variations can be detected through space and time.
Thus they cite evidence for marsh formation near Umm Dabaghiyah in the
north Mesopotamian Jagzirah which suggests ‘that the area was undoubt-
edly wetter c. 6,000~5,000 Bc’, while data from northeastern Arabia dem-
onstrate that the climate to the south of Basra experienced ‘a relatively wet
phase sometime betwen 5,500-3,500 8c” (Qates and Qates 1977:116-17).
Much of the relevant data for the existence of these wet phases comes
from recent advances in worldwide climatology, but the results of those wet
phases have long been observable on the ground. Since the 1960s the exist-
ence of fossil playa lake beds in the Rub al-Khali desert of southern Saudi
Arabia has been known (McClure 1971:29), the formarion of which can be
attributed to periods of higher precipitation, while two major wadi systems
in eastern Arabia, the Wadis Batn and Sahba, owe their existence to periods
of intense run-off as a result of greater precipitation during the Pleis-
tocene. A major breakthrough in understanding the causes of the Holocene
wet phases came in 1981 when John Kutzbach showed that ‘the earth’s
_ orbiral parameters during the early Holocene may have influenced climate
through their effect on the seasonal cycle of solar radiation’ (Kurzbach
1981:59). In effect, a slight shift in the earth’s orbit was responsible for
solar radiation values ¢. 7000 3¢ which were 6~7 per cent higher than those
of the present day. Solar radiation in the period between June and August is

important because it warms the landmasses, accounting for intensified.

summet monsoon circulation over the African-Furasian zone. This trans-
lates into a precipitation rate ¢. 8 per cent higher than present in the
summer months 9000 years ago, generally corroborating the earlier C14
dates (8000 and 3000 BC) available from mid-Holocene palaeo-lakes in the
area (Kutzbach 1981:60-1). ’

Kutzbach’s findings were fully confirmed by H.A. McClure in his study
of playa lake formation and palacoclimate in the Rub al-Khali (McClure
1984, 1988:9-13). McClure found that the mid-Holocene wet phase seems
to have ended c. 4000 Bc (Fig. 1.2) with the onset of hyper-aridity and the
retreat of the summer monsoon to its present position (McClure 1984:213).
According to several authorities, this warming trend continued to gain
momentum over the next two millennia, reaching approximately modern
levels of aridity around 1000 Bc (Kay and Johnson 1981:259; Sanlaville
1992:23). The northward displacement of the summer monsoon is certain
to have been responsible for the markedly moister conditions during the
sixth millennium BC suggested by the pollen cores from the Juzirah as
mentioned above, and even if the mid-Holocene wet phase was not charac-
terized by enough precipitation to permit dry-farming in the southern allu-
vium, it must have had a positive impact on the region, encouraging a

proliferation of wildli
the region (see Chapter II). .

" The Country and its Climate S
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Figure 1.2 Phases of climatic change in the Rub al-Khali {after McClure 1988: Fig. 1)

i in the north, it does not

d Tell Afar, whereas today, although it grows in the , it d
;Ear fruit noréh of Hit (Oates and QOates 1977:117). This is a clear s1gnfth§t
conditions in northern Iraq ¢. 1000~1100 AD were warmer than those of the

present day. . o
Similarly, climatic micro-variations have been detecte

first millennia BC on the basis of cuneiform evidence. Neumann and Sigrist

d in the second and




2

-6 Mesopotamian Civilization: The Material Foundations

have found that barley harvest dates in late Old Babylonian (. 1800-1650 | |

BC) texts from Sippar and Dilbat fall in late March/early April, while the
barley harvest in Neo-Babylonian (c. 600—400 BC) texts from Babylon,
Sippar and Nippur occurred in late April/early May. Thus, the maximum
range of variation between the the two periods is in the order of three to
eight weeks (Neumann and Sigrist 1978:249). This represents a harvest
commencing c. 10-20 days earlier in the Old Babylonian period and 10-20
days later in the Neo-Babylonian period than is currently the case. While it
is always possible that the observable time difference is due to the adoption
of an early-maturing type of barley (neither the archaecobotanical nor the
cuneiform evidence is sensitive enough to reflect such a difference in strains
of barley; cf. Chapter II), Neumann and Sigrist suggest that the shift in
harvest dates reflects climatic conditions in the Old Babylonian period
which were warmer than those at present, and conditions in the Neo-
Babylonian period which were cooler than today’s climate. In other words,
the growing season was longer in the latter period when the climate was
slightly cooler than today.

The relationship between cooler weather and higher rainfall has been
established empirically through studies elsewhere in Western Asia? and is
basically intuitive, since ‘rainfall in the Near East is usually associated with

the passage of depressions, and especially with the passage of cold fronts; -

rain frequently falls in the unstable cold air just “behind” the front’ (Neu-
mann and Sigrist 1978:241). From all of this one can conclude that micro-
varjations did occur in ancient Mesopotamia and while they were,not of a
magnitude as to permit dry-farming in the south, they were certainly not
without consequences for the settled agricultural and herding population
of the alluvium.

Finally, it is not without interest to note that, at the turn of the century,
at both Jahrah in Kuwait and Hofuf in eastern Saudi Arabia, where the
climate was as arid if not more arid than that of southern Mesopotamia,
small stands of wheat and barley were grown in the winter months by
bedouin without the aid of irrigation (Lorimer 1908:656, 898). Thus, while
irrigation was the sine qua non of large-scale agriculture in Mesopotamia,
slightly different conditions may have permitted small-scale experimenta-
tion with agriculture in the alluvium even before the development of the
earliest irrigation technology. s

Irrigation, of course, was required for sustained, efficient cultivation and

it is to the sources of water for irrigation that we now turn. Although, as
we have seen, precipitation in southern Mesopotamia is of less con-
sequence than water obtained by irrigation, it is precipitation, in this case
snowfall over the mountains of Turkey, which accounts for the very exist-
ence of Mesopotamia’s great rivers.

THE RIVERS EUPHRATES AND TIGRIS

In theory, the water for irrigation in southern Mesopotamia could have
come from either the Euphrates or the Tigris, but in order to understand
why and how water was used from one or the other river through time and

.
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why most ancient settlements in this area are located so .far frorp the rivers
today, it is important to understand somthmg of the river regimes th'en:.l-
selves during the past five or six millennia. We shall consider the Tigris
Grst, before turning to the Euphrates.

The Tigris .
The headwaters of the Tigris lie in the Taurus mountains of eastern
Turkey. With a total length of ¢. 2032 km, the Tigris drains an area of
68,975 sq. km above the head of its delta at Samarra. As more than half qf
the Tigris’ drainage area is comprised of mountainous and piedmont terri-
tory, it loses far less water to evaporation than does the Euphrates,. which
crosses a vast expanse of desert-steppe on its way to the Gulf. ‘Unhllce the
Euphrates, which has no tributaries in Iraq, the volume of water carried by
the Tigris is augmented by additions from the Greater and Lesser Zab, tl'.xe
Adhaim and the Diyala. As we have seen, annual rainfall in Iraq, even in
the north, is relatively inconsequential and, as with the Euphrates, it is the
quantity of melting snow in the mountains during the spring which derer-
mines the water budget of the Tigris, not the amount of water added by
winter rainfall. That quantity can vary greatly, for while the snowline in
the Turkish mountains normally remains at around 1000 m above sea-level
(m.a.s.l.), it has been known to rise to over 3000 m.a.s). (Cressey
1958:449), and such a vast increase in melted snow consequently means
greatly increased run-off and therefore stream flow. Thus, when the Tigl:is
is in spate in March/April, high water levels of more than 6 m above its
minimum level have been recorded. Gauge readings of 218.9 (highest, 1935)
and 212.6 m.a.s.l. (lowest, 1925) were recorded at Mosul during the first
half of this century, which translates into 2 maximum discharge of 6200 as
opposed to a minimum discharge of 88 cubic metres of water per second

-(cumecs) (Cressey 1958:450). At Baghdad the difference between high and

low water levels is even more dramatic. There the Tigris in spate has been
known to carry eighty times the water carried at low water, and, in full
flood, to reach a velocity of 10 knots. The discharge of the Tigris at Bagh-
dad in spate approaches 13,000 cumecs, while at low water it carries only
158 cumecs. Moreover, as the discharge level of the Tigris increases the
river has been known to double its volume in only two days.

Because its gradient is much steeper than that of the Euphrates (Fig. 1.3),
and because it loses much less water to evaporation (see below), the dis-
charge of the Tigris is consequently greater than that of the Euphrates and
for this reason the Tigris has incised a much deeper bed than the Euphra-
tes. In the opinion of most scholars, this made the Tigris generally unsuit-
able for gravity-flow irrigation, since its water had to be lifted up and out
of the riverin order for it to be brought to the fields. As Adams wrote three
decades ago, ‘With only thé hand-operated shadaf * (Fig. 1.4) having
been common in much of eatlier antiquity, water could not have been
drawn profitably from the deep bed of the Tigris. But with the introduction
of pulleys and animal traction in Assyrian or later times this became com-
paratively easy’ (Adams 1965:65). This circumstance surely accounts for
the greater exploitation of Tigris water for purposes of irrigation in the
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=2 w o developed. For this reason, far from being a ‘land of the twin rivers’,
= <ZI southern Mesopotamia has generally been looked upon as a ‘land of one
w river’, namely the Euphrates, by most scholars.
Recently, the notion that life in lower Mesopotamia depended almost
entirely on the Euphrates has been challenged by W. Heimpel. Heimpel
220 ‘ g points out that in the late third millennium BC the inhabitants of Lagash
_5 SILOPEOF T 1 considered the Tigris theif main source of water, while records from
L 2004 \ S8 ?‘E!E TIGRIS -1 Nippur attest to the diversion of Tigris water to alleviate a water shortage
o isok {CM/7KM) 4 during the Kassite period (Heimpel 1987:316-17, 1990:205-06). The role of
r the Tigris will be considered in more detail below when we examine the
< 180 _ ancient system of watercourses in southern Mesopotamia.
& 1404 |
- The Eupbhrates
g—' 120k . The Euphrates rises in central Turkey at the confluence of the Kara Su and
o 3 the Murad Su and runs for approximately 2720 km, draining an area of
g g
= 100 R 163,120 sq. km above the head of its delta at Ramadi. This represents an
sol . ar.ca.nearly three times as great as the drainage of the Tigris. Like the
‘&7 1 Tigris, the Euphrates owes its existence to melting mountain snows, in this
W 60% 20N O case the snows of the Kurdish mountains, but the Tigris is affected by the »
- F N spring thaw sooner than the Euphrates, which only reaches full spate in
W 401 TIDAL EFFECT April/ ’
= . pril/May.
204 The upper Euphrates cuts through the Kurdish plateau, spreading out
3 below Biregik, from which point onward it is flanked by cliffs and terraces
0 - , up to 100 m-high until it reaches the head of the combined Tigris-
3 g g ~ < < O Et_lphrates delta at Ramadi (Brice 1966:229). The volume of water in the
ré) 3 o Q g % i middle Euphrates is supplemented modestly by what it receives from two
s 5 = < tributaries in northern Syria, the Balikh and Khabur rivers. Unlike that of
g < faa) the Tigris, the gradient of the Euphrates is gentle, producing a slower river.
The slowness of the Euphrates, combined with the fact that it crosses a vast
Figure L3 S| o . ) Str'etch of desert-steppe, means that much of its water is lost to evapor-
1gure L3 Slopes of the Euphrates and Tigris (after Gibson 1972: 21, Table 2) ‘ ation. Thus, the mean annual discharge of the Euphrates at Hit is only ¢.
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710 cumecs, compared to a mean annual discharge of 1240 cumecs for the
Tigris at Baghdad. The difference between the rivers can also be expressed
in terms of minimum/maximum discharge figures. Thus, whereas the min-

imum/maximum ratio of the Tigris at Baghdad is 1:80, that of the Euphra-
tes is only 1:28.

Berween Ramadi and Musaiyib no fewer than six major canals siphon
water off the Euphrates from its east bank before the river reaches the -
Hindiyah Barrage where it divides, one branch running south past Kufa,

another heading southeast to Hillah and Diwaniyah. These two branches
converge south of Samawa, flowing jointly past Nasiriyyah, where they are
joined by the Shatt al-Gharraf, and on through the Hor al-Hammar to
Qurna where the Tigris meets them. The combined waters of the Tigris
and Euphrates, known as the Shatt al-Arab, then flow on past Basra to Fao
and the head of the Arabian Gulf. Much of the water in the Euphrates
and Tigris, however, never reaches the Arabian Gulf, but is siphoned off
for irrigation, lost to evaporation or dissipated in a series of swamps
and marshes. The ‘progressive downstream shrinkage’ resulting from
evaporation, irrigation and flood diversion is also reflected in diminished
discharge rates of the Euphrates as one moves south. Thus, maximum fow
rates at Hit, Hindiyyah and Nasiriyyah amount to 5200, 2880 and 1740
cumecs respectively, a clear indication of the ever-diminishing amount of
water in the Euphrates as the river flows towards the Gulf. Indeed, of the
27 cu. km of water in the Shatt al-Arab, fully 22 cu. km originate in the
Karun, a tributary which drains the Khuzistan province of southwestern
Iran (Cressey 1958:455).* In fact, total water loss due to evaporation on
irrigated land in Iraq from the combined Tigris and Euphrates amounts to
no less than 30,000,000,000 cu. m or 30 cu. km of water per year. As G.B.
Cressey noted many years ago, the ‘average drop of rain’ falling into the
Euphrates, Tigris and Karun has only one chance in twelve of ever reaching
the Gulf (Cressey 1958:443).

R.McC. Adams has described the regime of the Euphrates as an ‘anas-
tomising’ one, defined as ‘a natural pattern of multiple channels, separat-
ing and rejoining’ in a series of meanders, in contrast to the Tigris which
follows a single, incised bed throughout its course (Adams 1981:7-8). This
tendency, when combined with the frequent efforts of farmers and gov-
ernments to alter the Euphrates’ flow by means of artificial diversions such
as barrages, weirs, cataracts and canals, has resulted in a river which,
throughout its history, has consistently shifted its bed. For the student of
ancient Mesopotamia these shifts become immediately apparent when
consulting a map showing the locations of the famous cities of Sumer and
Akkad (Fig. 1.5). : .

'If it seems that undue attention is being paid here to the Tigris and
Euphrates themselves, and not enough to the countryside on which the
ancient Mesopotamians in fact existed, it is for the simple reason that the
rivers literally created the landscape on which those human actors lived and
died. Unlike rivers in many other parts of the world, the Tigris and
Euphrates, once they reach their delta, do not wind their way through an
ancient landscape which they have known, as it were, for millennia. On the
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Figure 1.5, Distribution of some of the main sites in southern Mesopotamia during the Ur
11 period (after Steinkeller 1987b: Fig. 1)

contrary, the lower Mesopotamian plain is like a canvas on which, each
year, the twin rivers paint a new picture by depositing millions of tons of
silt and salt, blanketing the land surface of the previous year. The sﬁame
process, moreover, has wider ramifications which affe.ct all aspects of the
rivers’ behaviour, irrigation patterns and agricultun_e in the region. Thus,
the importance of the Tigris and Euphrates in helping to shape Mesopo-
tamian civilization can hardly be overestimated.
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Of Silt and Salt . .

The silt and salt content of the Euphrates and Tigris are, to a large extent,
responsible for the landscape of southern Mesopotamia. In spate thc
Euphrates carries 1000—4000 parts per million (ppm) of sediment, while
the Tigris has had up to 25,000 ppm at peak, levels which are four to five
times greater than those found in the Nile (Charles 1988:8). Expressed in
another way, it was estimated before World War II that the Euphrates
carried an average 553 dry g of silt per cu. m of water, while the Tigris bore
with it 787 dry g per cu. m of water (Gibson 1972:20), although this figure
can triple when the river is in spate. In the 1950s the geographer G.B.
Cressey estimated that the Tigris deposited c. 40,000,000 cu. m of sediment
annually, 90 per cent of it in the lower alluvial plains between Baghdad and
Basra (Cressey 1958:448-9). The figure for the Euphrates is lower, but not
by much.

Silt deposition within the bed of the Euphrates is also an important
problem to consider, for to a great extent it determines the behaviour of the
river once it enters the delra. The steepness of the Euphrates’ banks north
of Hit means that flooding is not a problem, although it also means that it
is difficult, if not impossible, without the aid of diesel pumps, to raise the
water up and over its banks to be put to use in irrigation. From the time the
Euphrates finally reaches the head of the combined Tigris-Euphrates delta
at Ramadi, however, silt deposition in the river’s bed changes the regime of
the river markedly. The fact that the Euphrates is slower than the Tigris
(see above) means that silt deposition along its bed is greater. Thus, while
high water on the Euphrates is only 3.3 m above minimum flow levels, the
constant deposition of silt and dissolved chemicals raises the river’s bed,
such that it frequently flows above the level of the surrounding plain (Fig.
1.6). Indeed, from Ramadi southward, flooding will result unless steps are
taken to prevent it. When the Euphrates overflows its banks, loodwater can
destroy houses, fields, crops and elements of the irrigation system itself
(Kay and Johnson 1981:253), as well as creating pools which, if not
drained, make once-arable land into a marsh suited only for wild fow! and
summer grazing following evaporation in the torrid months of the year
(Adams and Nissen 1972:86). Thus, at Ramadi the Euphrates is only in-
hibited from spilling out of its bed by means of artificial embankments
(Gibson 1972:25; cf. Brice 1966:241). '

In addition to silt, the Euphrates carries on average 445 ppm chem-
ical content, while the Tigris carries 250 ppm chemical content. The

Foreland

Groundwater level

Figure 1.6 Cross-section of a river levee and basin (after Oates and Oates 1977 Fig. 3)

| The Country and its Climate 13

foni hemical content of both rivers becomes clear whc'n'we
ﬂgnifictir;e:\fa:;i:tion loss from the combined waters of both rivers,
e nting to no less than 30,000,000,000 cu. m of water annually, leaves
amo;:imated 22,000,000 metric tons of dissolved chemicals on the arable
;fn:l of the country each year (Cressey 1958:448). Not all of th1§, howeyer,
< salt (sodium chloride), for lime and gypsum are also prominent com-
o ents of the chemical content of the two rivers. Considering for the
I:noonmcnt salt alone, the rivers carry on average between 10 a-nd 50 ppm salt,
but the figure rises to between 400 and 500 ppm at certain times ofh th_‘er year
(NB 400 ppm = 400 mg/l). Thus, 475 ppm }}ave been recorded in the 1511'151
at Baghdad in the month of Dece_mber, while 462 ppm have bcehn re%or e
in the Euphrates near Nasiriyyah in the month of §§ptemb§r. These gléres
fall into the ‘medium salinity range’. Th_ls, however, is nothl'ng compare tg
the concentration of 900 ppm in the Diwaniyah canal during autumn an
i 88:8-9). .
Wl%;;rcl('lct};rll?isg}r?s and E)uphratcs are in spate salt concentrati.on will nat-
urally be diluted by the extra amounts of water being carried, but tie
further south one is, the less water there is in the rlver.s,_and the greater the
salinity level in ppm. Indeed, even a relatively low salinity rate of' 100 %prn
is still substantial for when water with 100 ppm salt content is usel. 13
an intensive irrigation situation, ‘1 m of water (depth of irrigation) applie
to the land is equivalent to 1000 kg of salt per ha’ (Charles 1988:9). To pulzlxt
another way, ‘If we assume a good irrigation water of 400 ppm of soluble
salts and a total depth of irrigation. requirement per year of about 1,500
mm, the amount of salt added to the soil annually amounts to ak?ogt 6
tons/ha. If it is also assumed that due to lack of leaching, improper irriga-
tion practices and bad infiltration the salts brought with the irrigation
water are allowed to accumulate in the upper 50 cm of the soil pr.oﬁlc, it
can be found by simple arithmetic that the salt content of this soil dept‘h
will increase by about 0.50 per cent in a per.iod of less t.han 7 years. Thl.s
level of salinity is too high for the elcg;;l;;;?l production of most agri-
al crops’ (A. Arar cited in Butz : .

Cul(t)ulzfvilo:sli timcreforc, the salt and silt content of the Euphrates a1:11d
Tigris has the greatest implications for determining the nature of the soils
found in southern Mesopotamia and more particularly their utility for the
human inhabitants of the area. It is to this subject that we now turn.

CLASSIFICATION OF LAND AND GENERAL SOIL CHARACTERISTICS
In the 19505 W.L. Powers classified the cultivable land of Irag as follows: 6
" per cent excellent, 68 per cent good and 23 per cent mcdlocre (Butz
1979:260). He was hardly the first to carry out such. an exercise, howe\_ler.
Already in the late Early Dynastic period we _ﬁnd a wide range of S}lmerlan
terms (Hruska 1985a; cf. G. Pettinato cited in Butz 1979:262) which were
used to describe the arable and non-arable land of southern Mesopota‘mla:
including ‘best’ (sigs), ‘good’ (murw,), ‘mediocre’ (bul or hul-_sum),v bad
(murgu,) and ‘non-draining/infertile’ (). To these may be‘ added’a va;cty
of other designations distinguishing, for example, ‘steppe’ (eden),
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‘economic hinterland of the city’ (uru-bar, é-durug), ‘settled land’
(LAGAB X SIG;), ‘dry land’ (kislab), ‘fallow land/pasture’ (ki~ti-du,~ka),

‘area with salt appearing’ (dug-mun), ‘heavily salinated land’ (ki-mun) and

‘damp land’ (ki-durus).

The traditional view of Mesopotamia is that it has always been poor
in patural resources (but see Chapter V), yet rich in agricultural fertility. 4
The latter part of this equation, however, is a myth which is contra-
dicted by every soil scientist who has ever worked in Iraq. The notion of
Mesopotamia’s legendary fertility can be traced back to Herodotus, who ;

in Book I 93 of his History wrote:

Of all the countries that we know there is none which is so fruitful in y
grain. It makes no pretension indeed of growing the fig, the olive, the
vine, or any other tree of the kind; but in grain it is so fruitful as to yield
commonly two-hundred-fold, and when the production is the greatest, .

even three-hundred-fold. The blade of the wheat-plant and the batley-

plant is often four fingers in breadth. As for the millet and the sesame, [ ‘

shall not say to what height they grow, though within my own know-
ledge; for I am not ignorant that what I have already written concerning
the fruitfulness of Babylonia must seem incredible to those who have
never visited the country.

Quite apart from the fact that these are unachievable yields (cf. Chapter
110, it is simply not true that the soils of Mesopotamia are as fertile as
Herodotus would have us believe. Agricultural yields are influenced by a

- multiplicity of factors including climate (adequate temperature regime),
topography (resistance to erosion; accessibility for farmers), water budget
(and ability to irrigate and for drainage), soil quality (texture, structure,
soil depth, mineral content, nitrogen), fertility (organic content (humus),
ph-value) and salt and alkali content (Butz and Schréder 1985 :166). Soil
texture and structure are dependent on the size and arrangement of the soil
particles. Texture is determined by the relative proportions of sand, silt and
clay, structure by the arrangement of individual soil particles and their
aggregates. Soil particles are bound together by a variety of chemicals
which are formed by soil micro-organisms, fungal activity, plant roots and
decaying organic matter. Good soil aggregation is vital for the maintain-
ance of good aeration and permeability. Aggregation also hinders the col-
lapse of soil structure. Good soils, which rerain water well, making it
available to plants, are characterized by a balance between large, air-filled
pores and small, water-filled pores (Charles 1988:21).

During the 1950s, when a grear deal of land reclamation and agricultural
study was conducted in Irag, the soil scientists who worked there were
uniformly of the opinion that the soil structure of southern Mesopotamia
was poor, showing little particle aggregation. In 2 famous experiment J.C.
Russel showed that ‘97 per cent of a dry cloddy soil taken from a feld
would pass through a 0.25 mm sieve after 30 minutes of soaking i.e. only 3
per cent remained aggregated’ (Charles 1988:21). It should be obvious then
that saturation, as experienced during irrigation, will do severe damage to
soils with the poor structure of those found in southern Mesopotamia.
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poor soil structure is also responsible for the fact t‘hat the upper soil
horizon in southern Mesopotamia is characterized by ‘low hydraulic con-
dzctiviry’ which contributes to a ‘high groundwater table due to the
restricted drainage outflow’ (B_utz 1979:263). 3 1 ferc .
Let us move now from soil structure to fem@xty. $o1. ert1.11ty can >
defined as ‘total amount of plant nutrients contained in the §01£1 cl;r as the
overall potential of the soil for producmg crops on a sustained basis, 13
which case the general condition of the 5011., its organic matter coglg.entc an
the cycling of nutrients must alsc? .bc c_:onszderec% (Charles 1988:._,_)c.1 otn-
trary to Herodotus and the prevglhng image which most layme; an.bng a
few scholars have of Mesopotamia, the soils of Iraq have been e;c.nbe ﬁs
‘qow in . . . natural fertility level’ (Bl..'ltz 1979:263). Why should t lxs edtbc
case? As Charles has noted, ‘In alluvial soils plant nutrients are released by
the breakdown of sediment particles, the rate of release being greatest in
hot, wet conditions, while nitrogen is fixed from the a»trnosph_ere by certal;n
plants and organisms. To be utilised by the p}ant the nutrients 'mf't e
dissolved in the soil water’ (Charles 1988:22). Sln;e ground cover is thin lﬁ
an arid environment like southern Iraq, the organic content of the soil wi
be lower than in a temperate climate wxlth more plant life. Soil scientists
classify as ‘desert soils’ those soils having less than 1 per cent orgamzf
matter; ‘semi-desert soils’ as those with less than 2 per cent organic matter;
and “fertile temperate soils” as those with 3-5 per cent Orgamic matter.
Generally speaking, the soils of lower Mesopotamia have 0.05 per cent or
less organic matter, making them very low in fert.lhty. ‘ . "
Furthermore, although they are characterized by relatwe:.ly hxg
amounts of gypsum and lime’ (Butz 1979:263), t}}e Mesopotamian soﬁs
contain little nitrogen and phosphorus as there is little .chanc.e for the
chemical breakdown of rock fragments. Additionally, the silt Wh1§h comes
with the floods may be mineral-rich, but as the structure of the soils is no(;
very good, particularly in terms of porosity, tbe so1l_ oft;n becomes cloggc?
and in effect smothered by the overlay of silt which in ffacr dar_nages its
productivity (Butz and Schréder 1985:176) as flood .deposn:s. consist gener-
ally of fine silt and clay parricles with low porosity making ‘for a poor
‘infiltration rate’. On the other hand, the water-retention capacity of siltis
high once water is in, making leaching difficult and salt retention a pro.b—
lem. Hences salt crusts will form on the surface of regularly cultivated sglls
because of their poor structure (Charles 1988:23). For this reason hoeing
and ploughing are so important to turn over th.e‘501}s (see Chapter III).
Intuitively it might seem that artificial fertilization would compensare

 for low natural fertility, but this is a problem because of the arid climate,

for if organic material (human or animal dung) is added to soil in a .ch-
matic regime like that of Irag, it quickly disappears due to the combination
of low humidity and high temperatures (Charles 1988:?.3).'"1"0 conclude, in
1960 the soil scientist P. Buringh summed up the situation in southern Iraq
in the following words: ‘The natural fertility of .tht‘: soils of t.he. Lowland
Mesopotamian Plain is . . . low. This conclusion is in .contrgdlctlon to th_e
general opinion, written in many articles and book‘s,qm which the plain is
prized for its high fertility’ (quoted in Charles 1988:23).
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RIVER LEVEE AND RIVER BASIN SOILS

As noted above, the entire landscape of the Mesopotamian delta is a prod-
uct of the §1lt and salt deposited by the Tigris and Euphrates. The flood
levees on either side of the Euphrates, built up through successive floods
and the deposition of silt, can reach over 1 km in width, The backslopes of
the levees occupy virtually another 2 kms on either side of the river, while
the depressions between the watercourses (the Hillah and Hin:iiyyah
branches of the Euphrates, the Tigris, the Shatt al-Gharraf and the thou-
sands of canals which emanate from them) where floodwater collects
(Hunt 1988:189-206), form a mosaic of semi-permanent marshes and lakes

(Fig. 1.7) (Cressey 1958:457).

A

Semi-permanent Lakes

Figure 1.7 Distribution of marshes,

sw d lakes i i
(afrer Crassoy 1935, 440, amps and lakes in southern Mesopotamia ¢. 1958

Because of the fact that the coarser, heavier river sediments are deposited
before the h'ghter ones, two types of alluvial soils are formed in southern
Megopotarma, those along the raised levees of the rivers, and those in the
l?a51ns some distance away. These have been described many times in the
literature by scholars such as Buringh (1957:33-4), Adams (1965:7-9) and
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the Oates (Oates and Oates 1977:121-2), and the account which follows is
an amalgam of prevailing views. .

River Levee Soils
River levee soils are formed of the heaviest sediments carried by the river,
since these are the first to be deposited when the river floods its banks. As
the floodwaters overflow the river’s bank they lose velocity, depositing the
heaviest sediments first. This occurs along the river’s banks, creating raised
levees of ‘relatively coarse textured soils’” while the lighter sediments, sus-
ended in water, are deposited further away in the river basins (Charles
1988:8) (see below). A similar process occurs whenever river water is si-
phoned off into a canal, for the water again loses velocity once it leaves the
river and the coarser particles sink to the bottom of the canal, while the
lighter ones remain suspended. Borne along with the irrigation water when
it is let out onto the fields, fine ‘irrigation sediment is thus spread over
extensive areas of cultivation (Charles 1988:8).

Because the river levees are elevated, drainage is usually better than
average, and the ground surface is therefore further away from the water-
table than in more low-lying areas. In addition, groundwater salt content in
the levees is diluted by seepage of water from the river itself. On the other
hand, irrigation is made difficult by the height of the levee which can only
be irrigated using a mechanical device, such as a hand-operated shaduf,
attested by the Early Dynastic period (Fig. 1.4), or diesel pump to raise the
water. Thus, the levees are optimal areas for the cultivation of 2 wide
variety of crops, including date palms, in the shadow of which smaller fruit
trees, cereals, legumes and vegerables can be grown. Date-palm shade cre-
ates a micro-climate of cooler than average temperature and higher than
average humidity, and the rooting system of the date-palm stabilizes the
soil, improving permeability and structure. In more recent times the river
banks have also been used for the cultivation of summer vegetables afrer
flooding.

River Basin Soils :
When the Tigris or Euphrates floods, the floodwaters spread out for several
kilometres after surmounting the levees. This results in standing water for a
period of time until it is absorbed by the soil, evaporates or drains back
into a canal. In such a situation no less than 5-10 cm of sediment can be
deposited by a single flood (Charles 1988:25), concentrating the finest clays
where standing water was present longest, i.e. in the lower lying basins
which are below the elevation of the river and levees and thus closer to the
watertable. The finer sediments have lower permeability, making them
more liable to drain poorly. There is, however, a range of basin soils extend-
ing from silty clay loams to clay (Fig. 1.8). Their suitability for cultivation
depends largely on their distance from the river. The closer one moves to
the river, the deeper the watertable (e.g. 1.5-2.5 m) and the coarser the
soils. These are more easily cultivated than the more distant, clayey soils
which are less permeable and closer to the water-table.

Studies conducted around Hillah have shown that groundwater must be
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Figure 1.8 Textural classification of soil (after Vita-Finzi 197 8: 74)

at least 2 m from the surface at the beginning of summer or else saliniza-
tion will occur (cf. the discussion of optimal groundwater level for bazley in
Chaprer IT1). Salinization occurs in several circumstances. It can happen as
a result of capillary movement of water to the surface due to evaporation,
which transports salts into the root zone. Similarly, where there is standing
water, capillary action will bring water and salts to the surface. When the
standing water has evaporated a layer of salt will be left in the top layers of
the soil (Charles 1988:25).

Basin soils are generally used for growing winter cereals, legumes, flax
and a wide range of vegetables in crop-fallow alternation. These soils are
poorer than those of the levee zone, since they are less permeable’and tend
to become more easily salinized, waterlogged and covered with a saline
surface crust. Nevertheless, basin soils make up the bulk of the area under

cultivation today as they are more easily fed by gravity-flow irrigation from
feeder canals than the higher levees.
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THE COURSE OF THE RIVERS TIGRIS AND EUPHRATES

It is an- understatement to say that the delta of the Tigris and Euphrates.
rivers today looks nothing like it did in antiquity. Settlement patterns have
changed dramatically during the past 7000-8000 years (Adams 1981). Two
characteristics of the Tigris and Euphrates rivers’ regimes have attracred
particular atrention in the Western literature: the tendency of the Euphra-
tes to flood, thereby causing massive damage and frequent changes of
course, and the degree to which silt deposited by the Euphrates has, as it
were, ‘projected’ the base of the delta progressively south such that the
head of the Arabian Gulf is now far from where it would have been in
antiquity. A brief look at how the Euphrates assumed its present configur-
ation will help explain the great discrepancy between the positions of the
great sites of antiquity and those of the rivers today. Recent studies of the
terminology of water management facilities in Mesopotamia demonstrate
that 2 wide range of technical terms exist to describe the sorts of dams,
dykes, weirs, barrages, sluices, regulators and reservoirs used to control the
flow of water in ancient Mesopotamia (Hruska 1988a:61—4; Steinkeller
1988:74-9; van Soldt 1988:113-117; van Driel 1988: 136—41; Powell
1988:162—70), and it is clear that the capacity existed already in antiquity to
substantially modify natural watercourses, to create artificial ones for spe-
cific purposes, and to intentionally or inadvertently set in motion physical
processes whereby canals were so modified by the forces of nature that they
were, in effect, turned into rivers, no longer under human control.

Ancient Mesopotamian canal names bear witness to the water manage-
ment activities of numerous monarchs. Canal (Sum. e, Akk. jkum) names
such as the e-%$ul-gi and e-Sarrum-kin, i.e. canals built by Shulgi and
Sargon, as well as many others mentioned in royal inscriptions and year
formulae, confirm that the construction of irrigation canals was an
achievement worth commemorating by the use of the ruler’s name in
identifying the new watercourse (Stol 1980:357, 364). Since the late nine-
teenth century work of such scholars as E Delitzsch (Delirzsch 1881) and
A. Delattre (Delattre 1888:480-507), many discussions of the numerous

.Inscriptions commemorating irrigation works by Mesopotamian kings

have appeared over the years. Without making an exhaustive survey of this
subject, a number of examples may be cited which illustrate direct royal
involventent in hydraulic management.

In the late Early Dynastic III period, Urukagina of Lagash included in a
royal inscription the following: ‘For Nanshe, he dug the Ninadua-canal,
her beloved canal, and extended its far end to the sea’ (Cooper 1986:70).
Ur-Nammu, founder of the Ur Ill empire, reported a similar act as follows:
‘For Nanna, first born son of Enlil, his master, did Ur-Nammu, the mighty
male, king of Ur, king of Sumer and Akkad, when he built the temple of

" Enlil, here dig the canal the name of which is “Nanna-gii-gal as botindary-

canal, and connected its tail end wich the sea’ (Jacobsen 1960:178).
Pre-Sargonic and later kings were also active in the construction of weirs
(Sum. #*KES-r4, Akk. erretu sa ndri) to temporarily dam up water in reser-
voirs for future use. After describing his construction of a new canal for
Ningirsu which he called Lumagimdu (‘Sweet as Luma’), Eanatum of
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Lagash says he built the reservoir of Lumagimdu (Cooper 1986:42) which,. g
some years later, his nephew Entemena restored using ‘648,000 fired bricks &

and 1840 gur [c. 264,960 1, calculation after Powell 1990:497)’ of bitumen
(Cooper 1986:66). Because of the number of references to it on clay cones |
picked up there during the Ur excavations by Sir Leonard Woolley’s work- -
men, the unexcavated site of Digdiqah, nedr Ur, is thought by Jacobsen to |
cover a weir built by Ur-Nammu (Jacobsen 1960:182). A similar structure, *
excavated by the French at Tello (Fig. 1.9), is thought by some scholars to be -
the weir built by Pirigme (2117-2115 Bc), son of Ur-Ningirsu and a prince T“
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Figure 1.9 The ‘weic’ of Pirigme at Tello (after Pemberton, Postgate and Smyth 1988: Fig. 9)
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of Lagash, which is commemorated in a brick inscription (Barreles
1965:100-18; cf. Sollberger and Kupper 1971:118-19, Nissen; 1975:26).

A long list of Old Babylonian kings considered their work on the canals
of southern Mesopotamia significant enough to mention in their year
formulae, following the format, ‘Year (in which): the NN canal was dug’
or “Year (in which): PN dug the NN canal’. Such year formulae are attested
in the reigns of many Old Babylonian rulers.’ Nor were their Assyrian
counterparts, such as Ashur-uballit I, Tukulti-Ninurta I, Assurnasirpal I
and Sennacherib, any less attentive to the construction of canals, particu-
larly along the tributaries of the Tigris (Stol 1980:364—5; Simonet 1977:
157-68). The year formulae make it clear that the provisioning of their
people with sweet water, and the opening up of new tracts of land for |
agricultural exploitation, were of paramount concern to these kings.

In cases where the river had shifted beds and/or canals had gone dry, as
has so often been documented in more recent times, the agricultural popu-
lation could be left destitute and was forced to disperse, fending for itself as
best it could. It is perhaps for this reason that several kings, including
Ishme-Dagan of Isin (1953-1935 Bc), Nur-Adad of Larsa (1865-1850 &c)
and Hammurapi of Babylon (1792-1750 Bc), speak of collecting and reset-
tling the scattered people of a particular city or area (Edzard 1957:116—
117). In discussing this phenomenon, Edzard has noted that a shift in the
bed of the Euphrates near Musaiyib in 1820 caused 40,000 people to aban-
don the town of Hillah, and he suggests that similar catastrophes could
have dispersed those ancient populations whom the Old Babyleniari kings
say they returned to their settlements (Edzard 1957:117).5

On a more individual level, the famous Old Babylonian law code known
as the Code of Hammurapi contains several paragraphs (§§53—56) relating
to damages to be paid (Renger 1990a:38) should a farmer not maintain
properly the banks of his irrigation ditches or let water overflow onto
another man’s fields, thereby causing crop damage (Driver and Miles 1952~
55:150-154{11, 31[11]). '

Thus, we see a clear recognition by early Mesopotamian monarchs of
their responsibilities vis-a-vis the population in respect to maintaining the
canal system. Indeed the topos of a king providing his people and land
with abundance through the provision of a new canal is amply attested in
the cuneiform sources (Renger 1990a:34). As J. Rerger has observed, ‘Let-
ters and administrative documents clearly show the emphatic and perman-
ent concern of the central royal administration in all matters pertaining to
irrigation’ (Renger 19902:36). Similar attitudes, combined with a clear
sense of geomorphological reality, can be found in much later ‘Western’
accounts of Babylonia beginning with Herodotus. ‘The whole of Babylonia
is, like Egypt, intersected with canals’ (Hist. I 193), Herodotus wrote, but
when he suggested that the Euphrates, unlike the Nile, ‘does not . . . over-
flow the corn-lands of its own accord, but is spread over them by hand,
or by the help of engines’, he was sorely mistaken, and it has conse- .
quently been suggested that Herodotus must have crossed Babylonia in a
season when the water level was low, and never witnessed the river in spate
(Delattre 1888:456).
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Nevertheless, Herodotus and later historians preserve a good.deal of
information on the diversion of Mesopotamian rivers and canals for mili-

tary and strategic purposes, extending back in time into the Neo-
Babylonian period (Fig. 1.10) when, Herodotus tells us, a queen called
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Figure 1.10 Southern Mesopotamia in the Neo-Babylonian period showing the distribution
of levees visible from satellite imagery and the locations of some principal ancient sites
(after van Drie] 1988: 148, Map 1)
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Nitokris’ altered the course of the Euphrates as it ran past Babylon. Hero-
dotus describes how Nitokris made Babylon less vulnerable to Median
attack by temporarily diverting the Euphrates into a great basin which she
excavated ‘a great way above Babylon, close alongside the stream’. Nitokris
is said to have used the earth from the excavation to construct embank-
ments which she reinforced with stone; and to have turned the Euphrates, -
which formerly ran straight through Babylon, into a meandering river ‘by
certain excavations which she made at some distance up the stzeam . . . that
the stream might be slacker by reason of the number of curves, and the
yoyage be rendered circuitous . . . to prevent the Medes from holding inter-
course with the Babylonians, and so to keep them in ignorance of her
affairs’ (Hist. 1185-7). )

Elsewhere Herodotus describes how Cyrus the Great took vengeance on
the Diyala, or ‘Gyndes’ river (Forbiger 1844:608), because of the fact that
one of the sacred white horses accompanying his party had been drowned
in its swift current (Hist. I 189). Cyrus is said to have temporarily called off
his attack on Babylon in order that his troops might be put to work digging
360 canals, 180 on either side, running off the river in all directions and
lowering its level ‘so to break its strength that in future even women should
cross it easily without wetting their knees’. However we are to interpret this
story, Herodotus gives us a more pragmatic example of Cyrus’ modifica-
tion of waterways in the capture of Babylon. Having deployed part of his
army ‘at the point where the river enters the city, and another body at the
back of the place where it issues forth, with orders to march into the town
by the bed of the stream, as soon as the water became shallow enough’,
Cyrus is said to have ‘turned the Euphrates by a canal into the basin [dug
by the Neo-Babylonian queen Nitokris mentioned above], which was then
a marsh, on which the river sank to such an extent that the natural bed of
the stream became fordable. Hereupon the Persians whohad been left for
the purpose at Babylon by the river side, entered the stream, which had now
sunk so as to reach about midway up a man’s thigh, and thus got into the
town’ (Hist. 1189).

In 400/401 BC, during the fabled retreat of the 10,000 Greek mercenaries
who fought for the younger Cyrus in his bid to overthrow his brother
Artaxerxes I, Xenophon described topographic conditions near Babylon.
He described ‘a two days’ nrarch of 24 miles in the course of which they
[the 10,000] crossed two canals, one of them by a permanent bridge and
the other by a pontoon bridge of seven boats. The canal water was supplied
from the river Tigris, and from the canals ditches were cut to extend over
the country, big ones at first and then smaller ones, until in the end they
were just little channels like we have in Greece for the millet fields’ (Azn. U iv
13). Commentators are divided on the question of whether Xenophon was
mistaken in assuming the water in the canals which he crossed came from
the Tigris.?

Speaking of the Pallacopas canal, Arrian says that, prior to the arrival of
Alexander the Great, 10,000 Babylonians were engaged annually for three
months in the labour of closing the Pallacopas, a major canal running off
the right bank of the Euphrates some 800 stadia north of Babylon near
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modern Anbar (Meissner 1896:8). This canal was dug late in the Neo-
Babylonian period, perhaps by Nebuchadrezzar (604-562 Bc), and is

attested in cuneiform sources beginning with the reign of Neriglissar (559~ -

556 BC) as the ndr Pal-lu-kat, a name which conforms perfectly with the
variant spelling Pallacottas preserved by Appian® (fl. pre-ap 100). Indeed,
the sluice of the canal (bgb ndri), to which Arrian may have been alluding
when he talked of the work of ‘closing’ the Pallacopas, is mentioned in
sources from the reign of Nabonidus (555~539 Bc) (Meissner 1896:9; cf.
Jacobsen 1960:177, n. 6).

Both Arrian and Strabo preserve information concerning Alexander the
Great’s intervention in the realm of Babylonian canal and river manage-
ment. One of Alexander’s own admirals, Aristobulus, quoted by Strabo,
says that Alexander ‘inspected the canals and with his multitude of follow-
ers cleared them; and that he likewise stopped up some of the mouths and
opened others’ (Geog. 16 i 11). Further, Strabo records that the Euphrates
was once again made navigable as far north as Babylon thanks to Alexan-
der, who removed the artificially constructed cataracts which ‘the Persians
[Achaemenids], wishing on purpose to prevent voyaging up these rivers
[speaking of both the Tigris and Euphrates], for fear of attacks from with-
out, had constructed’ (Geog. 16 i 9). Indeed, Alexander the Great’s brief
stay in Babylonia resulted in the accumulation and transmission of a good
deal of knowledge about the regime of the Euphrates, the modalities of
artificial canal construction and maintenance, and the dangers of lake,
marsh and swamp formation through the flooding of both natural and
artificial watercourses. Later testimony on the Babylonian canal system can
be found in the works of, e.g. Polybius (IX 43) and Ammianus Marcellinus
(XXIV 2). . |

Responsibility for managing the river regime as the sign of a good sover-
eign, and the failure to do so as the sign of a despotic and corrupt regime, is
a topos which is found in various ancient and modern sources. Thus Strabo
(Geog. 16 1 10) writes:

Now it is impossible, perhaps, altogether to prevent overflows of this
kind, but it is the part of good rulers to afford all possible aid. The aid
required i$ this: to prevent most of the overflowing by means of dams,
and to prevent the filling up effected by the silt, on the contrary, by
keeping the canals cleared and the mouths opened up. Now the clearing
of the canals is easy, but the building of dams requires the work of many
hands; for, since the earth readily gives in and is soft, it does not support
the silt that is brought upon it, but yields to the silt, and draws it on,
along with itself, and makes the mouth hard to dam. And indeed there is
also need of quick work in order to close the canals quickly and to
prevent all the water from emptying out of them. For when they dry up
in the summer, they dry up the river too; and when the river is lowered it
cannot supply the sluices with water at the time needed, since the water
is needed most in summer, when the country is fiery hot and scorched;
and it makes no difference whether the crops are submerged by the
abundance of water, or are destroyed by thirst for water. At the same
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time, also, the voyages inland, with their many advantages, were always
being thwarted by the two above-mentioned causes, and it was impos- ,
sible to correct the trouble unless the mouths of the canals were quickly
opened up and quickly closed, and unless the canals were regulated so
that the water in them neither was excessive nor failed.

But modifications to the river and canal regime could result, not just from
bad government, as Strabo implies, but from military intervention and
neglect. Thus McG. Gibson has suggested that the Mongol invasion of Iraq
under Hulaku, grandson of Genghis Khan, in 1258 was primarily destruc-
tive, not so much in physically destroying canals, but rather in causing the
deaths of most of the senior officials engaged in managing the irrigation
system of the country (Gibson 1972:25), although the historian S.H.
Longrigg has suggested that, ‘most ruinous of Hulaku’s acts had been the
studied destruction of dykes and headworks whose ancient and perfected
system had been the sole source of wealth. Disordered times, and the very
fewness of the spiritless survivors, forbade repair; and the silting and scour-
ing of the rivers once let loose, soon made the restoration of control the
remote, perhaps hopeless, problem to-day [1925] still unsolved’ (Longrigg
1925:13). So altered was the state of the rivers during the medieval era that,
at the turn of the present century, G. LeStrange wrote, ‘During the middle-
ages the physical conditions in ‘Irdk were entirely different from what they
are now, by reason of the great changes which have come to pass in the
courses of the Euphrates and Tigris’ (LeStrange 1905:25-6).

In the late eighteenth century an ambitious programme of construc-
tion was undertaken with a view to diverting water from the Euphrates
north of Babylon to Najf. The resulting dam, known as the ‘Hindiyyah
Barrage’ after its Indian builder, ‘Asif ul Daulah, created what was known
as the Hindiyyah canal and is today a second major arm of the Euphrates.
By 1830 the Hillah branch of the Euphrates was nearly dry as a result of this
diversion. Haji Muhammad ‘Ali Ridha Pasha, governor of Baghdad from
1831 to 1842, as well as Najib Pasha, his successor from 1842 to 1852, both
attempted to dam the Hindiyyah and divert some of its waters to the Hillah
branch, but without success. ‘Umr Pasha constructed a mud and brush-
wood weir in 1854, but even the constant repairs undertaker over the
subsequent three decades proved inadequate to the force of the Hindiyyah.
With the Hillah branch nearly dry by 1885, M. Schoenderfer, a French en-
gineer, was commissioned to build a new barrage. This solid brick struc-
ture, some 200 m wide, finally burst in July 1903, ‘the immediate result of
which was to leave the lower Euphrates river-bed dry for a distance of
nearly 150 miles, the whole volume of water passing down the Hindiye
canal’ (Cadoux 1906:271). Schoenderfer’s barrage was not replaced until a
decade later by Sir William Wilicocks’ barrage which finally restored water
to the Hillah (Longrigg 1925:311, n. 1).

To this same propensity for bursting over its levee and changing course
or simply pouring out to form a swamp or marsh can be ascribed the
difficulty of determining the former course of the Euphrates. A glance at a
map of modern Iraq suffices to show that, with the exception of Babylon,
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the important ancient sites of the south lie along neither the Hillah nor the,

Hindiyyah branch of the Euphrates, let alone the lower Tigris, but along a
series of relict effluents which branched off from the main course of the
Euphrates in the vicinity of ancient Sippar, near the point where it runs
closest to the Tigris. Visiting Mesopotamia in 1765, Carsten Niebuhr had
already noted the course of a dry watercourse called the Hafar or Jarri
Zaade (Fig. 1.11) heading south from Hit on the Euphrates towards Kufa,
which later scholars identified with the ancient Pallacopas/Pallacottas
canal, described above (Delattre 1888:473; cf. Meissner 1896:4-5). In 1857
the great Orientalist Sir Henry C. Rawlinson wrote, ‘There is, of course,
very great difficulty, owing to the shifting nomenclature and the fluctuating
topography of the country, in ascertaining the sites of the different cities,
which, as we descend from the early Chaldaean to the Assyrian period,
appear to have risen into temporary importance on the lower Euphrates’
(Rawlinson 1857:185). One of the British Museum’s contracted excavators
during the second half of the nineteenth century, Hormuzd Rassam,
made numerous observations on the course of the canals in the neighbour-
hood of Sippar in northern Babylonia (Rassam 1885:176-7), while Robert
Koldewey, the excavator of Babylon, devoted a chapter of his popular work
on the excavations there to the regime of the Euphrates and the changes
which its course had undergone in recent times (Koldewey 1913:16-23).
Notwithstanding the difficulties of untangling the many thousands of
canals which cross-cut southern Mesopotamia numerous scholars (e.g.
T. Jdcobsen, A. Sousa, P. Buringh, J.J.L. van der Kloes, E. de Vaumas,
D. Cogquerillat, R.McC. Adams, H. Gasche, R. Paepe, McG. Gibson and
H.J. Nissen) have studied these watercourses and the thousands of relict
canal levees associated with them on the ground, while others (e.g. A.
Goetze, H. Sauren, G. van Driel, P. Steinkeller, K. Nashef, E Carroué and
R. Zadok) have isolated the names of the principal canals and natural
waterways in southern Mesopotamia in the cuneiform sources of different
periods and tried to reconstruct the riverine and canal system by combining
this information with the topographic and geomorphological evidence. As
the available aerial photographs and satellite images of southern Iraq show,
however, there is an absolutely overwhelming number of channels of vary-
ing age which criss-cross the countryside, making it very difficult to link
written references to named canals with specific scars on the landscape. It
is, moreover, obvious that the precise pattern of waterways has changed
constantly through time.

In a landmark study the late Thorkild Jacobsen sketched in the main
lines of these watercourses, based both on literary evidence and limited
surface survey. He isolated six main streams (Fig. 1.12) departing from the
present day Euphrates in the area of Sippar: the Zubi canal, the Irnina, the
Arahrum and Apkallatum, the Me-Enlilak, the Iturungal® and Id-ninaki-
gena and Nanna-gu-gal, and the Isinnitum (Jacobsen 1960:176~8). For the

most part Jacobsen’s reconstruction has stood the test of time, although, as _

noted above, W. Heimpel now suggests that the watercourse which flowed
past Girsu, Umma and Adab, was in fact the Tigris (Heimpel 1990:213),
and not a branch of the Euphrates.
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Figure .11 Carsten Niebuhr’s route from Samawa to Kara Tepe showing the course of
the Jarri Zaade (after Rasmussen 1990: 283)
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Figure 112 Jacobsen’s reconstruction of the main watercourses of southern Mesopotamia
(after Jacobsen 1960: PL. XXVIII)

These major waterways, along with many more minor canals, formed a
network of links which were generally of far greater importance than the
land routes between cities, which in any case ‘usually follow the raised
banks of canals’ (Oates 1977:101-7). Thus, in southern Mesopotamia dis-
tances must not be calculated simplistically in terms of distance as the
crow flies, but in terms of accessibility via navigable watercourses. Two
towns separated by cultivated fields and pasture may be ‘farther apart’,
even if the absolute distance between them is not great, than two towns
linked by a waterway. To cite but one example, the waterway connecting
Adab, Umma, Bad-Tibira, Larsa and Ur has been described as the main
commercial artery in southern Mesopotamia during the Ur III period
(Nissen 1975:27) (Fig. 1.5), and it is clear that the canals and rivers of the
south were the highways of antiquity. Only in the case of detailed, site-
specific studies is it possible to come to even an approximate understand-
ing of the locations and identifications of specific watercourses in and
around individual sites, as Sauren has done for Umma in the Ur III period
(Sauren 1966).

Years of survey by Adams and the publications which have grown out of
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his work have shown that the linear patterning of sites is a clear indication
of the close correlation between ancient settlement locations and both
canals and natural watercourses. This is borne out, moreover, by an exam-
ination of the geographical place-names mentioned in the earliest extant
written records, the late fourth millennium B¢ Archaic texts from Uruk,
one of southern Mesopotamiia’s premier population centres. No fewer tha.n
twenty-four economic texts of Uruk IV date (c. 3400-3100 BC) contain
recognizable toponyms (Nissen 1985:230). Their frequency of occurrence is
as follows: Uruk (x10), Adab (x8), Ur (x3), Larsa (X1) and Urr'lma (x1).
Fig. .13 shows the placement of these cities. It is a truncated hst_ of less
than half a dozen sites, located along three of the watercourses discussed
above, viz. the Purattum (Uruk), the Irurungal (or Tigris?) (Adab, Umma
and Larsa), and the Id-Nun (Ur)." .

In the Uruk II period (c. 31002900 BC) no fewer than 152 economic
texts can be counted with toponyms (Nissen 1985:231). In order of fre-
quency, they are as follows: Uruk (x57), Shuruppak (%31), Zabala (x31), Ur
(%x14), Dilmun (x11), Adab (x8), Kish (X7), Umma (X7), Lar%:a (x2) and
Eshnunna (x1). Like the Uruk IV texts, most of these names (Fig. .14) can
be located in the lower reaches of the Purattum and Iturungal, with the
exception of Kish (northern Babylonia), Eshnunna (Diyala region), Dilmun
(Gulf region), and Aratta (semi-mythical land in eastern Iran).

Figure 1.13 Distribution of towns mentioned in economic texts of Uruk IV date
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Figure 1.14 Distribution of towns mentioned in economic texts of Uruk III date

THE PROGRADATION OF THE TIGRIS-EUPHRATES DELTA

Alongside the ongoing discussion of human- and nature-induced chzmves
to the river and canal regime of southern Mesopotamia, we should also
consider another key problem in the creation of the alluvial landscape,
namely the degree to which the area from Ur to the south has been modi-
fied by millennia of silt deposition. As in the case of ancient Mesopota-
mia’s watercourses, this too is a topic which has attracted interest since late
antiquity. As indicated above by Strabo’s disquisition on the responsibilities
of all good rulers in southern Mesopotamia, the enormous amount of silt
carried by the Euphrates was well known to ancient writers, and Strabo
(Geog. 16 i 10) describes Alexander’s own efforts to inspect and clean
canals, and to divert streams in order to ensure navigability (cf. the discus-
sion of this episode in Chesney 1850:367). Moreover, the deposition of silt
at the mouth of the Euphrates was discussed in some detail by Pliny, who
says that progradation occurred more rapidly in the Tigris-Euphrates delta
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than.anywhere else in the world. To illustrate this he tells us (Naz. Hist. V1
xxxi) that at the time of the foundation of the settlement of Alexandria (cf.
Chapter XIII) in southernmost Mesopotamia by Alexander the Great in
324 BC, the city was 10 stadia (c. 1.8 km; for the length of the stadium see
Reinmuth 1979:337) from the sea; by the time of Augustus, Juba reports (1
BC — AD 4) that it was 50 miles from the sza; and by Pliny’s own lifetime (d.
4D 79), according to contemporary Arab merchants (‘legati Arabum nos-
trique negotiatores’) it was no less than 120 miles from the mouth of the
Euphrates to the town (Nat. Hist. VI xxvi—xxvii).

When European travellers began to visit lower Mesopotamia observa-
tions on the courses of canals and waterways began to supplement the
knowledge gleaned from a careful reading of the classical authors. In 1835
C.T. Beke published a paper in which he argued that the head of the
Arabian Gulf had originally stood near Samarra and had been progres-
sively translated southward through the build-up of alluvium over the mil-
lennia (Beke 1835:40—6). W.G. Carter’s paper of the same year calculated
that progradation had occurred at the rate of 300 km in no less than 340
years, equalling a rate of 8382.35 m per year."

A year later (16 March — 28 October 1836) the British Euphratcs Expedi-
tion under the command of Lt.Col. ER. Chesney explored the possibilities
of using the overland route through Syria via the Euphrates or Tigris and
the Arabian Gulf as a highway to India (Pallis 1954:17). This brought
about yet another reconsideration of the hydrology of the rivers and the
geomarphclogy of their delta by the expedition surgeon and geologist,
W.E Ainsworth, who in 1838 published a detailed consideration of his
geomorphological and hydrological observations in concert with the testi-
mony of the Greek and Latin sources (Ainsworth 1838). The question
continued to fascinate fieldworkers in the area over the next couple of
decades, and in 1857, following the mid-century hiatus in Mesopotamian
exploration occasioned by the Crimean War, W.X. Loftus proposed a pro-
gradation rate of 23 m per year (Lofrus 1857:282; cf. Genthe 1896:57;
Weissbach 1931:1085). In the same year, however, Sir Henry C. Rawlinson
suggested a rate of c. 58.6 m per year. Critical of Pliny, yet committed to
the belief that the ruins of Ur, which he described as ‘now 150 miles from
the sea’, were those of a ‘maritime people’, Rawlinson wrote, ‘Pliny, how-
ever, carries this theory of an accretion of land at the mouth ofsthe Euphra-
tes to an absurd extent . . . . The average increase of territory I believe to be
about a mile in 30 years, which would give an aggregate of 133 miles for the
whole period of history, our earliest Chaldzan antiquities dating from
about 2200 BC’ (Rawlinson 1857:186). Thus, whereas Pliny’s figures repre-
sent progradation on the order of 120 km over 400 years (Genthe 1896:56),
Rawlinson distributed his 133 miles of deltaic advance over nearly 4000
years. The climax to what one could call the era of ‘progradation studies
came in 1900 when the distinguished French engineer, archaeologist and
numismatist ]. de Morgan published an influential study basing himself on
Neo-Assyrian and Greek sources and using Rawlinson’s estimate of pro-
gradation as a bench-mark for his calculations. De Morgan proposed
that when Sennacherib campaigned against the Elamites c¢. 696 BC and
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Alexander’s admiral Nearchus sailed in 325 Bc along the coast of Susiana
and up the Pasitigris (Karun) to Susa, the head of the Gulf was situated
almost as far north as modern Kur al-Amara (de Morgan 1900:10-23; cf.
Hansman 1978:49—61; Tomaschek 1890:80ff) (Fig. .15). Twenty vears later
the German Assyriologist Bruno Meissner, while suggesting thart the head
of the Gulf in antiquity may have lain somewhere in the region of the mod-
ern Hor al-Hammar, nevertheless expressed a more sober attitude when he
admitted that it would probably never be possible to confirm the exact
position of the ancient shoreline using dubious calculations of annual silt
deposition (Meissner 1920:5).

The theory of progradation remained dominant throughout the first
half of the twentieth century and we find it, for example, in most works
devoted to ancient Mesopotamia at this time. In 1952, however, just as one
of the most influential archaeologists of all time, V. Gordor Childe, was
paraphrasing de Morgan’s argument yet again (Childe 1952:103), the Brit-
ish geologists G.M. Lees and N.L. Falcon publlshed a revolutionary article
in which they argued that tectonic subsidence through time had more than
cancelled out the effects of siltation, and dismissing the arguments of their
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Figure 1.15 Proposed positions of the head of the Gulf in the time of Sennacherib (696 Bc)
and Nearchus (325 8¢) according to J. de Morgan (after Lees and Falcon 1952: Fig. 2)
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predecessors, they found ‘no acceptable historical evidence that the head of
the Gulf was ever very far up-country from its present position’ (Lees and
Falcon 1952:39). Lees’ and Falcon’s position was quickly adopted by most
scholars in the field but in 1975 de Morgan’s suggestion was revived by C.E.
Larsen, who suggested that the geomorphological situation in lower Mes-
opotamia was far more complex than had been assumed by any of his
predecessors (Larsen 1975). Larsen looked at a wide range of variables,
particularly the Flandrian Transgression, an episode of worldwide rise in
sea-level which began c. 17,000 Bp. In the late Pleistocene the Arabian Gulf
was merely a trough which carried the combined effluence of the Tigris-
Euphrates system in the form of a river to the Arabian Sea. Sea-levels rose
by fits and starts, most rapldly between ¢. 12,000 and 8,000 Bp (Potts 1990,
1:13). Larsen argued that, ‘as sea level rose to near present levels or above, it
clearly displaced the shoreline inland to the Hor al-Hammar . . . Alluvial
deposits on the surface of the Hammar Formation and seaward of the Hor
al-Hammar can most reasonably be interpreted by delta advance, following
the attainment of a near present sea level (c. 4000-3000 Bc). This suggests
at least 150 to 180 km of progradation during the last 5000 years’ {(Larsen
1975:53). Thus, by Larsen’s reckoning progradation took place at the rate
of 30-36 m per year. In his opinion, ‘Cuneiform sources . . . that relate the
third millennium cities of Ur and Eridu to the sea appear to have more
validity than was previously thought’ (Larsen 1975:57).

Just as the earlier views of de Morgan or Lees and Falcon were enthusi-

“astically taken up by many of their contemporaries, we find Larsen’s neo-

progradation hypothesis cautiously embraced by authorities including
Adams (Adams 1981:54) and J.-L. Huot (Huot 1989:66). P. Sanlaville has
recently reviewed the geomorphological evidence yet again, combining it
more judiciously with the available data on sea-level changes in the Arabian
Gulf ard coming to the conclusion that, while the situation is far more -
complex than most of his predecessors have allowed, the ancient coastline
of the Gulf has indeed changed as a restilt of sea-level change, prograda-
tion and subsidence. To understand Sanlaville’s arguments, however, it is
necessary to first review his data on sea-level changes which shows

* sea-levels some 15-20 m lower than those of today at the start of the
Ubaid period (c. 5500 BC) attaining approximately modern levels by the
end of the Ubaid period (c. 3800 BC), after which

* sea-level continued to rise reaching maximum levels of ¢. 1~2 m above

modern sea-level ¢. 3500 Bc, followed by

retreat to approximately modern sea-level by ¢. 2800 Bc, after which

= sea-levels oscillated within a narrow band of £ 0-1 m until roughly the
time of Christ when they may have been in the order of 2 m below
modern levels, after which

* sea-level rose to approximately modern levels by ¢. ap 1000 (Sanlaville
1989: Fig. 7).

It is clear that, in an area of such low elevation as southern Mesopota-
mia, changes in sea-level can have serious ramifications. While it is often
difficult to find precise elevations in archaeological reports from this area,
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