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Foreword

This century has seen great discoveries in the field of an-
cient Mesopotamian archaeology. The royal tombs of
Ur with their gold treasure come immediately to mind,
and many other spectacular finds run a close second.
With time, though, the less sensational surveys by Robert
McC. Adams that form the basis of this book will be
seen, it seems safe to predict, to equal or perhaps even
surpass them in fundamental importance; for they give
us for the first time the original geographic setting within
which the ancient Mesopotamian history evolved, trace
the ancient watercourses on which all communication
moved and along which all settlement ranged itself, and
show that their courses were totally different from those
of present-day rivers and canals. They likewise throw
light on the rise of the earliest cities in human history;
and their data, bearing on the shifting density of popula-
tion through the millennia, raise questions and suggest
answers about the basic factors that shaped the country’s
fortunes—the determinants for major trends of its history.

The achievement the surveys represent has not been at-
tained easily; the demanding treks through uncharted
deserts in burning sun, in rain, or in dust storms de-
manded devotion, physical stamina, and persistence in
no common degree. To this add the pressure of other
demanding duties and the wearisome, constant difficul-
ties of obtaining permission to work owing to shifting
political orientations and military considerations. That
Adams did succeed in surveying almost all of the alluvium
is a tribute to sheer single-mindedness and unflagging
perserverance. It is also a stroke of great luck for ancient
studies, for the expanding of cultivation into former
desert areas—commendable as that is in itself—is rapidly
making archaeological reconnaissance of this type im-
possible.

The fieldwork on which this study is most immediately
based was undertaken by Adams between November

1968 and December 1975. It continues and completes his
earlier survey work, such as the survey of ancient Akkad
undertaken with Vaughn Crawford in 1956/57 and his
survey of the Diyala region undertaken as part of the
Diyala Basin Archaeological Project in 1957/58. Drawing
on this earlier work and supplemented by a survey of
the region around Ur by Henry T. Wright, this volume
thus covers almost all of the area of ancient Babylonia
ot, in earlier terms, of Sumer and Akkad. Only the Lagash
area in the southeast now waits for coverage with the
techniques Adams has developed. .

When Adams began work in 1956, the method of
ceramic surface survey was still very new. Two pioneering
surveys had been undertaken, which had convincingly
demonstrated the potential of the survey method as a
means of recovering the river and canal network of suc-
cessive periods, and therewith their settlement patterns.
But, partial and incomplete as they were, they urgently
called for large-scale, systematic coverage of the country
as a whole. The basic technique then used was collecting
and dating the surface sherds on the ancient sites of a
region, then plotting the dated sites on period maps. In-
terpretation proceeded from the premise that in a semiarid
country like ancient Mesopotamia settlement would have
been possible only where water was available—along
rivers and canals. Where the settlements of a period
showed linear patterns, it could be assumed that the lines
reflected the watercourses upon which the settlements de-
pended. Further information offered by the data included
the delineation of settled areas in a region as contrasted
with swamps or desert wilderness, and evidence of occa-
sional wholesale abandonment of once inhabited tracts.
Sizes of the sites visited were recorded, but mainly with a
view to identifying the larger ones with cities known
from textual evidence.

Adams developed and refined these techniques sig-
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Foreword

nificantly by using aerial photographs, which often show
in great detail the actual shifting courses of ancient canals
that could be dated, but only approximately located, by
data from the ground survey. He also tightened the cov-
erage in the search for ancient sites to a narrow grid so
that he might not miss even the faintest traces of oc-
cupancy, “pot drops,” in the area under investigation. In
interpretation, he shifted emphasis to data on the size of
the sites studied. He is fascinated by the contrast between
city and country and so has become keenly aware that
survey data may well miss out on very important factors
in the population picture: the nomadic herders and their
semisettled brothers, not necessarily groups to be con-
sidered aliens and enemies of the settled population. A
further aspect of the city-county contrast has his atten-
tion: movement into the city of people from surrounding
villages, either because of the promise of economic better-
ment or because the village, in times of war or unrestricted
banditry, was too vulnerable, so that its inhabitants had
to seek safety behind the walls of a fortified major city.
Conversely, in times of relative peace and internal order,
the trend would reverse itself and people would move
from the city into the country to be near the fields on
which the city relied for its living.

In developing his own method, Adams has kept abreast
of recent methodological thinking. And in exploring the
possibilities of deriving the maximum of significant in-
formation from the data provided by an archaeological
survey he shows a refreshing and most timely caution.
Over and over he weighs proposed new methods of in-
terpretation to see what the evidence will actually sustain
and warns against assuming for it a degree of precision
that, by the nature of the case, it cannot have. Uncertainty
about how completely smaller sites have been noted and
recorded, even in the most careful survey, makes him
hesitant to apply analytical approaches such as “central
place theory” and Thyssen’s polygon technique. He also
judiciously rejects recent redefinitions of the term “state”
that jettison its sociolegal core—*“monopoly of violence”
—in order willy-nilly to make it recognizable in terms
of potsherds gathered. Thus the book offers an instructive
critique of method by a veteran in the field.

Most basically, perhaps, village and city—their origins
and ends—present themselves to Adams as primary ques-
tions. And so the basic theme of his study is an extensive,
detailed, and incisive inquiry into “the forces responsible
for precocious early growth and those that later con-
tributed to catastrophic decline and outright abandon-
ment” of these forms.

Overall, Adams’s data show from the beginning of
settlement down to medieval times a curve with three
distinct peaks of population density separated by lows:
the Late Uruk period, the Ur IIl period, and the Neo-
Babylonian and Parthian periods. As reason for these
fluctuations Adams proposes the inherent vulnerability

of irrigation agriculture, with its dependence—the more
so the more extensive it is—on a stable centralized ad-
ministration. Stability, he suggests, demands a more
varied economic basis, for example, one that would
allow an alternative when for one reason or other agri-
culture faltered. This, of course, implies that the country
could then support a smaller population than it could
with exclusive reliance on intensive irrigation agriculture.
In developing this thesis Adams takes the reader on a
fascinating journey through time that, without slighting
the particulars of history, yet keeps the focus steady on
the general forces behind history, shaping it. He speaks
as an anthropologist.

And yet there is no lack of insights and problems to
engage and challenge the philologist and the historian.
Adams’s argument that the earliest cities of the Ubaid
and Uruk periods, such as Eridu and Uruk, with their
astoundingly elaborate and monumental architecture, are
best understood economically as “central places”—that
is, as centers for pilgrimage to religious festivals and for
exchange of goods, and so drawing support widely from
both settled and nomadic populations—fits remarkably
well with the apparent meaning of many of the oldest city
names. They suggest terms for tribal storehouses of
nomadic or seminomadic groups in which the tribe’s valu-
ables, especially its religious emblems, were kept. Again,
the “heroic age” in Sumer—Early Dynastic—was, like
heroic ages anywhere, a period of unchecked raiding and
feuding. Thus its character is strikingly confirmed by
Adams’s findings that outlying villages were abandoned
wholesale at that time, with people seeking safety behind
city walls, so that the large cities grew larger. For the
Akkade period there are some curious findings. The
villages become repopulated, most likely because of in-
ternal controls by means of a chain of police posts meant
to guard the safety of the major trade routes. Yet in the
south many larger cities dwindle or are abandoned out-
right. Here, perhaps, historical causes are responsible.
Umma, for instance, dwindled in area from more than
400 hectares to somewhere between 200 and 40 hectares,
while the substantial city of Umm-el-Aqarib to the south
of it—possibly ancient Ki-dingir—was totally abandoned.
Here one remembers that Rimush of Akkade boasts that
in battle with Umma and Ki-dingir he laid low 8,900
men, took 3,000 men captive, and led out 3,000 men to
be massacred. A loss such as this—some 12,500 workers
—may go some way toward explaining the cities’ decline,
for it clearly would have seriously affected their ability
to keep up the extensive irrigation works on which they
depended, as well as to carry on general agricultural
work. An so one could go on. The political and economic
dominance of Isin and of Larsa in the period called after
them is strikingly reflected in the contemporary extensive
canal works around them, and for period after period
the survey data enrich or change our traditional picture.

xiv



Foreword

Surprisingly, at the time of the Islamic conquest the survey To sum up: A great and lasting achievement with a
data show extensive destruction of populous settlements wealth of new insights awaits the reader.

that is quite unexpected since it was passed over in silence

by the written historical tradition. Thorkild Jacobsen
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Preface

Much of the central floodplain of the ancient Euphrates
now lies beyond the frontiers of cultivation, a region of
empty desolation. Tangled dunes, long disused canal
levees, and the rubble-strewn mounds of former settle-
ments contribute only low, featureless relief. Vegetation
is sparse, and in many areas it is almost wholly absent.
Rough, wind-eroded land surfaces and periodically
flooded depressions form an irregular patchwork in all
directions, discouraging any but the most committed
traveler. To suggest the immediate impact of human life
there is only a rare tent, its mirage floating just over the
horizon; the occasional ruined scarps of mud-walled
tribal watchtowers dating back a century or more; some-
times a small knot of women collecting dead scrub for
firewood; and at long intervals a distant file of camels
or a scattering of sheep and goats with their young
herdsman. The bustling commercial towns of modern
Iraq lie out of reckoning, hugging the modern river
courses and their major effluent canals. Towns today, as
always, are concealed as one approaches them on the
ground by dense surrounding belts of palm groves. But
sometimes, from a high dune on still, early mornings, one
can detect them even from the remote desert as faint, spiky
clusterings of electric transmission pylons, brick factory
chimneys, and water towers. Just so wayfarers once must
have taken their bearings on the turreted walls and zig-
gurats of much more ancient urban centers.

Students whose interests are confined to the modern
Middle East, and in fact most modern Iraqis, have little
reason to venture into this parched wilderness. Even
the tribally organized, seminomadic groups that fought
over it until the time of the First World War, both with
each other and with tax-collecting, punitive expeditions
sent out by the Ottoman authorities, have mostly settled
in better-watered adjacent areas. Yet at one time here
lay the core, the heartland, of the oldest urban, literate

civilization in the world. Both sides of this yawning con-
trast equally demand explanation: the forces responsible
for precocious early growth, and those that later con-
tributed to catastrophic decline and outright abandon-
ment.

Nothing quite so ambitious, or foolhardy, as a com-
prehensive explanation can yet be offered for either the
rising or the falling portion of the curve. To a degree not
widely enough understood, the study of the immensely
long and rich past of Mesopotamia is still in a relatively
early state of development. Campaigns of excavation, al-
though some of them are justly famous, have been almost
entirely limited to a handful of the major cities of anti-
quity. In nearly all of those, only a minute portion of the
associated debris has yet been sampled, even though many
years and work crews frequently numbering in the hun-
dreds have been devoted to the effort. Many thousands
of other sites are now known from archaeological recon-
naissance like that which furnishes the primary empirical
basis for this study. Most are much smaller, and it is
especially the fully rural as well as moderate-sized com-
munities that are grossly underrepresented in what we
know at present. In other words, both archaeological and
archival sources for the most part provide little more than
narrow beams of light with which somehow we seek to
illuminate an immense dark room. To speak of general
explanation in anything other than a very loose, informal
sense when even the most prominent, enduring contours
within that room remain so indistinct and subject to dis-
pute would be to misapply the basic precepts of the search
for historical causality.

This study is concerned with certain major features of
the infrastructure of Mesopotamian civilization, princi-
pally its patterns of agricultural land use and the hier-
archical array of communities in which people lived. The
larger cycles of growth and decline that were mentioned
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earlier are perhaps best mirrored in these features,
whether or not the same features supplied the principal
energizing forces that produced the cycles. Land use and
settlement have always involved the livelihood and geo-
graphic clustering or dispersal of virtually the whole
population. By plotting changes in these variables through
time, we can at least hope to arrive at a few aggregative
indexes of economic well-being—far cruder, but also with
a far deeper time perspective than those toward which
large-scale statistical compilations of social and economic
indicators are now directed. My intent is to trace what
is known of the changing character of this infrastructure
over a span approaching six millennia from a wide, neces-
sarily somewhat eclectic range of published textual and
archaeological sources as well as from the findings of
archaeological surface reconnaissance.

Fifteen years ago, while working in his characteristi-
cally incisive fashion over the manuscript of an earlier
study along similar lines, Benno Landsberger was im-
patient for work to be directed at the region that finally
is reported on here. The lower plains of the Diyala were
marginal and hence unrepresentative, he maintained, and
the discussion of settlement patterns on them had the
defect of seeking “to define a dialect before the paradigm
of the heartland is known.” He was probably right about
what would have been the optimal order of precedence
in fieldwork, though considerations other than archaeo-
logical preference frequently were the determining ones.
We now know that the northern Tigris-Euphrates allu-
vium and its Diyala counterpart later came to overshadow
central and southern Babylonia, but until late in the first
millennium B.c. there was nothing in the north that re-
motely approached the interwoven continuity and massed
demographic strength of the cities of the south. While
doubtless of interest in its own right, the Diyala region
was, as Landsberger saw, unrepresentative of the primary
processes by which urban civilization first came into
existence.

My reply to Landsberger at the time conceded less than
this: “What is important . . . is not the degree of deviation
of this or any other region from some undefined ‘norm’
but the encouragement of the study of general historical
trends in the differing regional contexts in which they
were manifest” (Adams 1965, p. ix). Perhaps I was less
confident than-he that his implicit distinction between a
“key” area and neighboring marginal or dependent ones
(Palerm and Wolf 1957, p. 29) would find such strong
support in settlement pattern data when an opportunity
finally came to survey his heartland. But perhaps also 1
was hesitant even then about circumscribing creative
processes within sharply defined but somewhat arbitrary
boundaries. To identify the zone of the greatest, longest-
lived cities as the key, after all, was in a way only to
restate the preoccupation of most Assyriologists with
cities. In meeting the day-to-day demands of field recon-

naissance in the desert and taking the academic stance
of an anthropologist, it was natural that my concerns
focused primarily on agricultural infrastructures in the
countryside.

Since that rather metaphorical exchange, much has
happened to highlight certain distortions or anachronistic
elements in both positions. In his case, one consequence
of the further development of ecologically oriented studies
has been to undermine his assumption that patterns of
settlement and land use could be analogized to a linguistic
paradigm. In most respects other than vocabulary, lan-
guages apparently can be considered closed systems. Dy-
namics of change within the realm of language alone
account fairly satisfactorily for the great bulk of observed
changes in linguistic structure and usage. Modes of sub-
sistence and settlement, on the other hand, seem more
and more clearly to be open, externally determined sys-
tems. They are products of shifting, converging social
and natural circumstances rather than outgrowths of
possibilities inherent in earlier arrangements displaying
an unfolding internal momentum of their own.

Similarly in my own case, recent years have witnessed
what might be called an explosion in the relative im-
portance of regions formerly disregarded (by specialists
in the great river valley civilizations of the Fertile Cres-
cent) as largely peripheral. I then accepted the geographi-
cal framework of the Mesopotamian alluvium as a “na-
ural” boundary within which to describe all the crucial
processes associated with the growth of a civilization,
and to expect ultimately to find explanations for them.
Perhaps the most significant progress that has been made
over the past two decades or so has consisted in tracing
complementary developments in vastly different as well as
distant regions: up the Euphrates into Syria and Anatolia,
far out on the Iranian plateau, and even down the Gulf
toward partners in maritime trade possibly as remote as
the Indus Valley. What seems increasingly clear, in other
words, is that my reliance on bounded regions as units
of analysis differed from Landsberger’s only in being
slightly more encompassing. This was then, and increas-
ingly becomes, an unnecessarily limited approach. Com-
prehensive explanations, when and if we ever reach them,
will still involve important factors around which it has
been possible and convenient to draw boundaries. But
they will also involve other factors that can be understood
only within an indefinitely widening series of interac-
tional contexts.

Archaeological reconnaissance, or at least this variant
of it, is a very small-scale undertaking. Collaborators in
other disciplines could have contributed much to the find-
ings reported here, and I have had preliminary discussions
of that possibility with a number of individuals with
whom it would have been a pleasure to work. The deci-
sive obstacle, in the end, has been that the scheduling
of this type of fieldwork is bound to be somewhat erratic
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since official approval is less easily assured than in the
case of excavations. As is detailed more fully in chapter
2, there were lengthy interruptions between its inception
in November 1968 and its completion in December 1975.
But, if the sole responsibility for the accuracy of the field
data is therefore my own, my indebtedness to colleagues
in many other respects is correspondingly greater.

Thanks are due, first, to the Directorate General of
Antiquities both for its continuing official support and
for informal acts of cooperation and kindness on the part
of many of its officials. Dr. Behnam Abu-Soof, head of
the Inspectorate of Surveys within the directorate, re-
peatedly provided valued counsel and assistance. Two
members of his staff accompanied me for different periods
in 1973 and 1975 as representatives of the directorate,
Sabah Jassim al-Shukri and Abdul Qader al-Shaykhli.
Riyadh al-Qayssi acted in a similar capacity during the
initial season of reconnaissance in 1968 and Abdul Salaam
Sim‘an in December 1975. Their tactful handling of many
official aspects of the undertaking and their unflagging
cooperation in the fieldwork were much appreciated.

It is with a heavy burden of personal loss that I must
also make a last acknowledgment of the special con-
tributions of Fuad Safar, inspector general of excavations
in the directorate. His support for, and seminal con-
tributions to, programs of research aimed at understand-
ing the historical geography of Mesopotamia probably
have been decisive in whatever success they have had.
Only those who had an opportunity to tap his encyclo-
pedic knowledge, or to benefit from the subtlety and
penetration he brought to bear upon the research prob-
lems of others, in spite of his own very burdensome
official responsibilities, will fully appreciate the magni-
tude of the loss that Middle Eastern archaeology suf-
fered with his untimely death in January 1978. The
dedication of this book to his memory takes cognizance
of the fact that without his contributions it would be
substantially weaker and less complete and that without
his encouragement it might never have been undertaken
at all.

Within Iraq, other assistance to the project came from
a number of sources. The British School of Archaeology,
later the British Expedition to Iraq, hospitably provided
a place for us to stay while in Baghdad, a useful library,
and well-informed, congenial company. Thanks are
owing to a succession of directors there—David Oates,
Diana Kirkbride Helbaek, and J. Nicholas Postgate. Dr.
Jiirgen Schmidt, director of the Warka Expedition and
the Baghdad Division of the German Archaeological
Institute, made his Warka headquarters available as a
field base for part of the work in 1975. While there, I was
joined for several days of reconnaissance by one of his
associates, Dr. Barbara Finster. Her well-informed views
on Sasanian and Islamic archaeology have influenced the
discussion of these periods in the appendix to chapter 5.

Dr. Douglas Kennedy, of the Centre Nationale de
Recherche Scientifique, participated briefly in the 1968
reconnaissance that was based at the Oriental Institute’s
field headquarters at Nippur. It is likely that a much
fuller, less elastically dated picture of the Hellenistic
period would have emerged had we been able to con-
tinue joint work in 1969 as we then planned. Finally, the
driver-mechanic for the project during the greater part
of its existence was Jabbar Nasr Shoja. His willing and
responsible aid under a variety of difficult conditions,
and his exceptional familiarity with a wide region cen-
tering on the town of ‘Afak, were among the project’s
most useful field assets.

Several readers of an earlier draft have contributed
much of their own specialized knowledge to the final
form of the manuscript. They include two of my Oriental
Institute colleagues, Professors John A. Brinkman and
Ignace J. Gelb. It should also be said that all the faculty
members housed on the third floor of the institute con-
stitute an unparalleled resource in the field of Assyriology
upon which I have drawn informally, repeatedly, and
heavily. Professor Henry T. Wright, to whom I am further
indebted for the account of his survey of the Ur region
that forms an important appendix to this study, provided
an exceptionally thoughtful and painstaking series of
comments on the entire manuscript. Dr. Gregory A. John-
son not only read and extensively criticized chapter 3,
but actively collaborated, in person for a time in July
1977 and by correspondence, in the analysis leading to
its preparation. Treatment of the earlier periods dealt
with in chapter 5 was revised on the basis of valuable
suggestions made by Professor Joachim Oelsner and Dr.
Matthew Stolper, and the numerous penetrating com-
ments of Dr. Michael G. Morony (who also supplied some
of the references to classical Islamic sources) occasioned
several important modifications of the discussion of the
later periods. The general conclusions to the study com-
posing chapter 6 were written during a period of residence
in the German Democratic Republic in November-
December 1978, under an exchange agreement between
the Akademie der Wissenschaften there and the United
States National Academy of Sciences. To a considerable
degree they were shaped by discussions with members of
the staff of the Zentralinstitut fiir Alte Geschichte und
Archiologie, and especially with Professor Horst Klengel.
It should naturally be understood that none of these in-
dividuals is in any way accountable either for specific
errors remaining in the final text or for the general ap-
proach it takes.

Another less specific, but no less important, set of in-
fluences on the form and content of this study are those
that contributed to my earlier studies in a similar vein
(Adams 1965, Adams and Nissen 1972). Prefatory ac-
knowledgments made there apply here once again, there-
fore, for in spite of its broadened scope this volume will
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be recognized as consequent upon a trajectory that was
generally set before the latest phases of field activity
began..In this respect I should particularly like to express
my indebtedness to Professors Thorkild Jacobsen and
Hans J. Nissen, The first is responsible for having initiated
systematic archaeological surface reconnaissance in
Mesopotamia with pioneering insight as to its scholarly
potential, and for having directly stimulated my own
later work on the theme. To the second is owing an in-
definable but substantial share of the many methodologi-
cal and interpretive refinements that we hammered out
together during the course of the Warka survey, im-
proving the application of that insight without altering
its fundamental character.

Valuable contributions of a somewhat more specialized
nature have been made by a number of other scholars.
Professor Karl W. Butzer helped correct several references
to fluvatile and geomorphic processes and in particular
aided in the understanding of the ancient, meandering river
channel north of Nippur that is described in chapter 3.
Another colleague, Professor Richard L. Chambers, trans-
lated terms appearing on the redrawn Ottoman map in
figure 5. Dr. Robert G. Hassert, of the staff of the Uni-
versity of Chicago Computation Center, designed the
algorithm used in the land-use simulations shown in
figures 21-23 and 35 and has provided a brief description
of it in an appendix to chapter 3. Much of the basic view-
point taken with regard to the locational analysis of
ancient settlements in the same chapter stems from a
discussion of the potentialities and limitations of my field
data with Professor Brian J. L. Berry. Professor A. Colin
Renfrew and Mr. John Dixon kindly provided the an-
alyses of obsidian samples from site 1072 that are referred
to as part of the description of that site in chapter 7, and
Dr. Stephen R. Lintner identified a marine shell from the
same site. And while a degree of “antiurban bias” may be
inescapable when one undertakes to rectify the prevailing
neglect of the countryside by most archaeologists and
historians, Professor Aage Westenholz has properly in-
duced me to soften a few of the more orotund expressions
of it.

XX

The many problems of Arabic transcription are treated
herein with consistent casualness. Common words and
names are rendered throughout in their most popularly
recognized English form. Vowel length is only occasion-
ally indicated for the less common names, especially
geographical ones. The names given for archaeological
sites in chapter 7 in most cases seek to render the spoken
dialect of local informants, but some have also been
drawn eclectically from a variety of English and Arabic
maps of various dates that may or may not offer a more
standardized version. Compounding the unreliability of
any such compilation, therefore, are the different periods
of currency of its components. As discussions to be found
in chapter 5 and under site 1389 in chapter 7 attest, except
for the largest, longest-lived sites, geographical nomen-
clature often appears to have been made rather transient
by the advent of unsettled conditions. The only recourse
of those who may wish to visit the overwhelmingly larger
proportion of the archaeological sites on which this study
is based accordingly is an assured knowledge of fairly
precise compass navigation in country very modestly en-
dowed with stable landforms or permanently recognizable
landmarks.

It remains, finally, to take grateful note of the various
forms of institutional and financial assistance without
which this project would not have been possible. Sup-
port for the 1968 reconnaissance was provided in part
by the Baghdad School of the American Schools of
Oriental Research, of which I was resident director for
that year. The major 1975 campaign was funded pri-
marily by a grant from the National Science Foundation
(NSF-SOC-74-12491), which also substantially defrayed
the direct and released-time costs of the preparation of
this volume. And the Oriental Institute not only has under-
written some of the costs of fieldwork and the prepara-
tion and publication of the manuscript, but has consist-
ently provided the unique scholarly setting in which
independent, long-continuing field undertakings are ac-
cepted as a primary responsibility both of individuals
and of the institution itself.
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Water, Land,
and Life

The Euphrates River of this study is a source of water
and sediment, change and permanency in a harshly arid
setting whose other natural resources are notably few.
It makes fertile a green ribbon of cultivated fields and
orchards, interspersed by the desolate ruins or bustling
modern descendants of the world’s most ancient towns.
Shifting its course in greater or lesser degree as it rises
each spring, it periodically contradicts its promise of
security and contentment with the hardship of drought-
induced low water or the devastation of floods. But in
the long run, overriding all such vicissitudes, it has pro-
vided the only possible foundation for an immense col-
umn of human achievement that has risen laboriously in
a pivotal region over hundreds of generations. It is, in
short, a brown, sinuous, pulsing artery that carries the
gift of life.

The Euphrates course is generally regarded as begin-
ning at the confluence of the Kara Su and the Marat Su
in south central Anatolia, whence it descends steeply
through an alternating succession of rich valleys and diffi-
cult gorges until it reaches the elevated Syrian plain at
Samsat. Entrenching itself in a broad, steep-sided valley,
the river meanders across this plain for more than 1,400
kilometers to the head of the lower Mesopotamian alluvi-
um at Hit. In this long reach, the slope of its bed is
abruptly reduced, and midway across it the Euphrates re-
ceives its last important tributary, the Khabur. At Hit,
still more than 700 kilometers from its mouth, the low-
water elevation of the Euphrates is barely over 50 meters
above sea level. Thence it enters the Mesopotamian al-
luvium, periodically bifurcating and rejoining in a natu-
rally anastomosing pattern while also dividing the greater
part of its flow into the hundreds of dendritic arms of
irrigation canals. At the lower end of the plain it merges
with the waters of the Haur al-Hammar, a permanent,
marshlike lake, then joins the Tigris to form the Shatt

al-Arab and reaches the Arabo-Persian Gulf southeast of
Basra.

The Euphrates, as thus sketched, is not one of the great
rivers of the world in length, volume of flow, or size of
watershed. As a river that is preponderantly a source for
irrigation, perhaps the volume of water it carries is the
most useful variable with which to illustrate its compara-
tive position. In rough orders of magnitude, its average
flow is only one-third that of the Rhine or Nile, or a
mere tenth that of the Danube or Volga. Not to speak
of giants like the Amazon or Congo, it is altogether
dwarfed by relatively large rivers like the Mississippi and
and Yangtze, which are more than twenty-five times its
size. It is even overshadowed in average volume of annual
flow by its “twin” river, the Tigtis, approximately in the
proportions of five to three (Ubell 1971, p. 3). Perhaps its
closest comparison in volume is with the Colorado River,
which, like the Euphrates, also has its headwaters in
rugged mountain country, traverses a broad semiarid to
arid belt, and is sharply reduced by human use before it
reaches the sea.

But it cannot be overstressed that there are few if any
other streams, regardless of size, that have played so
central and long-continuing a role in human history. The
formative processes leading to the world’s first urban
civilization cannot be understood except as a creative
adaptation to the priceless resource of Euphrates water.
Vigorous later traditions in political economy, religion,
administration, literature, and art continued to build on
the foundation of an assured food supply that the Eu-
phrates made possible. Even the land itself, the alluvial
plain of southern Mesopotamia, is in large part composed
of silt that the river carried down.

This study is about the greater part of the heartland
in which Sumerian civilization arose during the fourth and
early third millennia B.C., a small but central portion of
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the Euphrates floodplain. Hence there is no need for a
more extensive description of the Euphrates itself, al-
though we must deal with aspects of the behavior of the
river that have influenced patterns of human action. As
is set forward more fully in chapter 2, my concern is not
only focused on a pivotal region but largely confined to
it by the limits of an extensive but still definitely bounded
archaeological survey that has furnished the primary data.
And I must concede that the boundaries of that survey,
however convenient and necessary they were for the de-
sign of an intelligible and systematic program of research,
have essentially no correspondence to traditional bound-
aries of human action or relationship other than in the
present and very recent past.

Thus this is not in any sense a study of the role of the
entire Euphrates in history. Probably the proper geo-
graphic unit of analysis for that quite different undertak-
ing would be its entire watershed. A watershed is only
another topographic unit, of cotirse, and need never have
coincided with a historical and cultural unit of any sig-
nificance. But in this case there are many leads to a re-
current unity within the Euphrates basin that deserve to
be explored, even if that far-ranging task cannot be ade-
quately undertaken here.

There were, to be sure, extended periods when deep
sociopolitical divisions lay athwart the Euphrates in Syria
or Anatolia, far above the northwestern extremities of the
alluvium at the lower end of its valley. That was almost
continuously the case during the interminable rivalries
between the Parthian, Sasanian, ‘Umayyad, and early
‘Abbasid empires, on the one hand, and the Romans and
their Byzantine successors on the other. But even during
these lengthy intervals the frontier was less often a fixed
demarcation of actual movements than a shifting gradient.
Caravans as well as shallow-draft riverine commerce fol-
lowed the line of the Euphrates when possible, from the
cities of the Levant to Charax Spasinou, Ctesiphon, Bagh-
dad, and the Arabo-Persian Gulf, as they continued to do
into the nineteenth century. Armies, with their irregulars,
supply trains, and camp-followers, and on occasion their
prisoners and the masses of population they forced into
exile, did likewise. Seminomadic tribes alternately bar-
tered their support to, and preyed on, both caravans and
armies. Even when a durable military demarcation was the
objective of both sides, therefore, the middle valley of the
Euphrates was probably always closer to being a long and
tenuous but effective bridge than an impermeable barrier.

There were other times when it is difficult to discern
formal barriers of any kind, and when intercommunica-
tion was so close as to suggest a degree of cultural unity.
The first of these occurred in late prehistoric times, in the
latter part of the fourth millennium, with a site like Ha-

buba Kabira on the middle Euphrates (Heinrich et al.’

1969-73) mirroring many features of Late Uruk period
occupations at better-known sites like the ancient city of

Uruk in southern Mesopotamia. Similarly during the third
and early second millennia, archaeological finds from Tell
Brak on the Khabur River and textual as well as archaeo-
logical finds from ancient Mari on the Euphrates in Syria
attest to a close and at least partly dependent relationship
with southern Mesopotamia. The extraordinary recent
finds at ancient Ibla, on the other hand, demonstrate a
high degree of linguistic as well as political autonomy
even in a context of far-flung and intense commercial
relations (Gelb 1977). During these and other similar in-
tervals, it appears, the valley of the Euphrates was a vital,
heavily traveled artery of interregional contact between
Mesopotamia and the world around the Mediterranean.
Perhaps the topographic limits of its watershed are no
more meaningful a framework in which to consider these
intervals of rapid, wide-ranging, and yet obviously close
interaction, therefore, than the geographic boundaries
of the alluvium in general, and of this study in par-
ticular, are for a different, more narrowly defined set of
problems.

Southern Mesopotamia was a land of cities. It be-
came one precociously, before the end of the fourth
millennium B.c. Urban traditions remained strong and
virtually continuous through vicissitudes of conquest, in-
ternal upheaval accompanied by widespread economic
breakdown, and massive linguistic and population re-
placement. The symbolic and material content of civiliza-
tion obviously changed, but its cultural ambience re-
mained tied to cities. How firmly the occupants of the
lower Mesopotamian plain ever recognized that alluvial
terrain as a special object of attachment is uncertain, but
their enduring loyalty to familiar associations and lo-
calities within it—to cities—is not a matter of doubt.
Here we are concerned with the material conditions that
must have played an important part in originating and
sustaining these roots of attachment. And it is impossible
to escape the conviction that irrigation agriculture—or
the comparative security, population density and stability,
and social differentiation and complexity that it induced
—was at the very heart of these material conditions.

Leo Oppenheim (1950) has drawn an evocative con-
trast between the rootless, wrathful storm gods of the
lands around the Mesopotamian perimeter, which de-
pended on rain agriculture, and the irrigation zone gods
whom city folk sustained in temples in their midst. The
point is not to argue that the arrow of causality must be
directed unilaterally toward religion as a dependent
growth or epiphenomenon, however, but to suggest that
at the root of any civilization there probably has to be a
congruence between modes of agricultural production
and sociocultural (surely including religious) institutions
more generally. To skétch that congruence or harmony in
detail is the task of many specialists, principally in the
linguistically and topically diverse genres of textual ma-
terial. Here we deal primarily with the other side of the
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equation—with the adaptive base for settled, urban life
that was provided by the Euphrates landscape.

RIVER AND ALLUVIUM

From a relatively early time, well back into the third
millennium B.C., the name most generally given to the
Euphrates in lowland Mesopotamia was the “Sippar
River.” Disagreements persist over other names that oc-
casionally were applied locally or in a primarily literary
context. Also obscuring the matter of nomenclature are
many ancient texts that speak only of “the river,” since
its name was obvious to the intended readers. As a general
name applying to the whole system of branches, it ap-
pears at present that we can do no better than what was
pronounced as “Buranunu” or “Purattu” in the later
Sumerian and Akkadian vocabularies (Adams and Nissen
1972, p. 44).

Sippar, in turn, was the name of an ancient, long-lived,
but fairly modest town on the Fuphrates. An antediluvian
dynasty there appears in the Kinglist, but at least in fully
historic times it was never a dynastic capital. Accordingly,
it is unlikely ever to have been a dominant political or
economic power outside its immediate sustaining region.
Its distinction, accounting for the application of its name
to the whole network of watercourses serving many more
important cities, must be at least in part that it lay at the
uppermost extremity of the alluvium, closest of all the
traditional towns to the point at which the Euphrates
debouched onto the lower plain from its broadly incised
middle valley. Possibly this suggests a long-standing,
traditional awareness of the alluvial plain as a distinctive
zone, with Sippar the point of its beginning. I shall follow
that assumed usage, dealing with the river hereafter only
as it emerges onto the alluvium itself.

Figure 1 summarizes the major variations in modern
Euphrates flow as recorded at Hit, slightly upstream of
ancient Sippar but indistinguishable from it in these char-
acteristics. Average monthly measurements over a thirty-
five-year period are recorded, as well as monthly maxima
and minima. Since water is needed for irrigation at no less
than monthly intervals during the primary winter growing
season, it is these monthly figures rather than the annual
totals that have the most critical effect upon the fortunes
of the cultivator. A succession of late fall and early winter
months of unusually low water, coupled, as would
normally happen, with less than average early rainfall,
can seriously cut back harvests even if the spring floods
are well above the normal level. Clearly, the Euphrates is
a somewhat capricious and undependable provider of
tlﬁe water that is vital for irrigation, at least for those
inferior in politicomilitary power or not otherwise ad-

antageously situated to satisfy their own needs without
regard to competing claims.

The Tigris, unlike the Euphrates, has a number of left-

bank tributaries along its entire middle course tha: stem
from catchment basins on the lower flanks of the Zagros.
Rainfall in these basins accounts for a large proportion of
its flow, and disastrous flooding on the plains below can
follow heavy, widespread precipitation at any time during
the winter rainy season. The “normal” but highly variable
seasonal flood, added to by a component of melted snow,
comes in April. The Euphrates receives only the modest
contributions of the Balikh and Khabur as left-bank trib-
utaries. A higher proportion of its flow consequently
derives from the more elevated interior of the Anatolian
plateau. Hence the Euphrates flood comes with later-
melting snows, in early May, as figure 1 shows. High
water at that time is essentially too late to affect the May
and June harvest—unless it inundates the mature crops
with a destructive flood. Even in good years, in short, the
timing of the arrival of high water in both the Tigris and
the Fuphrates is poorly synchronized with the needs of
cultivators on the alluvium.

Present patterns of Euphrates water utilization ob-
viously can be described in greater detail than those for
any historic period. While we shall see that in some re-
spects they differ greatly from those of the more ancient
past, and that there were also striking divergences among
the latter, it is reasonable to regard the basic features of
the river regime as constituting a relatively constant set
of conditions to which ancient as well as modern agri-
culturalists would have had to adapt in essentially similar
ways. Hence it may be useful to trace in fuller detail
some of the contemporary constraints that the Euphrates
imposes on human life.

The advent of efficient pumps, cheap fuel, and modern
excavating machinery has greatly reduced the real cost
to the farmer of securing a supply of irrigation water.
Forward deliveries throughout the growing season cannot
be assured in view of the vagaries of the Euphrates flow,
however, and the total supply remains in active conten-
tion among a growing number of potential users. Hence
there is a strong predisposition to apply excessive irriga-
tion water whenever conditions permit. Present use has
been estimated at 13,300 cubic meters per hectare per
year, equivalent to a uniform depth of 1.33 meters on
all cultivated land, and not surprisingly this is grossly
in excess of crop requirements (Ubell 1971, p. 9). Con-
sidering winter-grown cereals alone, still the heavily pre-
ponderant form of agricultural produce and for all earlier
periods the absolutely decisive one, requirements for con-
sumptive use may be more reasonably approximated at
0.55 meters. With roughly half again this amount needed
to cover evaporation, seepage, waste runoff, and other
losses, this amounts to a gross diversion requirement of
about 0.83 meters, or 8,300 cubic meters per hectare (FAO
Mediterranean Development Project 1959, p. 111-2). Under
modern conditions it may be realistic to plan for a re-
duction in the large coefficient of loss, but a gross diver-
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sion of at least this general magnitude probably may be
assumed as the historical requirement for attaining aver-
age vields under traditional conditions of agriculture.*
The modern pattern involves increasing attention to
regulators and structures that will control water distribu-
tion and utilization and that ultimately will permit cen-
tral managerial decisions to place a brake on excessive
use. Upstream water storage facilities also are being in-
troduced as rapidly as their heavy capital and technical
requirements permit. These will encourage a shift toward
increased cultivation of cash crops during the summer
low-water season and will help to smooth irregularities
of seasonal flow so as to permit an enlargement of culti-
vated hectarage. Because factors of production have not
been equally and simultaneously available, however, the
modernization of Iraqi agriculture heretofore has in-
volved only a limited shift away from its traditional sub-
sistence orientation and only very moderate increases in
the total arable area. And water withdrawals, though
they have risen steeply to the point where periodic short-
ages are a critical factor in further agricultural develop-
ment, still involve very limited use of agregate seasonal

Vatiations in Euphrates and Tigris River discharge.

flow. As late as 1959, gross agricultural diversions (for
both Tigris and Euphrates) were estimated at as low as
16.6 billion cubic meters per year, less than a fifth of
Irag’s potential surface-water resources (FAO Mediter-
ranean Development Project 1959, pp. 1II-1-2; Ubell
1971, pp. 3-4).

These modern conditions, connected though they are
with stimuli toward rapid development, have led to a
rapid intensification of problems of salinity. As much as
70 to 85 percent of total land under irrigation is said to
suffer from the effects of salinization (FAO 1959, p. 1II-
12). The physicochemical processes involved, as well as
their relationship to traditional agricultural practices,
may be succinctly described as follows:

Whenever the water table rises to 1% metres from the
surface, capillary action is sufficient to carry the salt to
the surface, where the water evaporates and leaves a layer
of salt. This applies especially to the sub-soil of many
parts of the Tigris and Euphrates valleys. Soils with 0.2
percent soluble salts in a surface of 15 centimetres may
have more than 1.0 percent in the second metre and so
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are threatened by excess salinity; 0.2 percent in a surface
of 30 centimetres is detrimental to most crops, while per-
centages as high as 1.0 will prevent the growth of all ex-
cept the most salt-tolerant crop species. If the sub-soil
water contains as much as 0.5 percent salt, and the water
table is within 112 metres of the surface for a few months
each year, the area is likely to go out of production in
five years or less. All areas where the water table ap-
proaches that critical level during any part of the year
will need a drainage system if production is to continue.

The methods used by the Iraqi farmers have often
been criticised; it has been said that they are wasteful
of water and not suitable for high yields and productivity.
It is true that the wild flooding most common in the
irrigation of grain fields does not ensure equitable dis-
tribution and efficient use of the water. But as the land
was not levelled, this was the only practicable method.
Moreover, the excessive irrigation practised with this
system in most cases. is justifiable in saline soils as a
means of pushing the salt out of the surface and the root
zone, so as to establish a good stand and carry the crop
through to maturity. In the absence of drains, the field
was left in worse condition at the end. The dangers of
salination were enhanced by the rise of the water table.
But the farmer had learned to move to new land and
not to come back until natural forces and weeds were
given the time to lower the ground water table and dried
the soil to a point where a crop—usually poorer than the
preceding one—could be grown again. This has been
the adaptation of the Iraqi farmers to adversities in their
environment with which they could not cope otherwise.
They have thus succeeded in surviving this environment
. . . having learned “to live with the salt in the land.”
[FAO 1959, pp. I11-13, 24]

It should be apparent from the foregoing discussion
that salinization is a generic problem of Iragi agriculture.
Among contributing factors are high evapotranspiration
rates caused especially by extreme summer temperatures,
limited surface runoff owing to very low alluvial gradients,
and even more limited lateral movement of the always
highly saline groundwater as a result of fine sediment
sizé and poor soil structure. But it is also clear that the
challenge of “living with” salt is variable, not constant.
Its sometimes severe effects can be traced into the ancient
past, but total, irretrievable losses of productivity are not
suggested by either the historical or the archaeological
record—even in the absence of the massive drainage
programs on which modern agricultural development
increasingly relies. (Jacobsen and Adams 1958; Adams
1965, pp. 17-18). The pervasive modern problem, in
other words, is not to be understood as the direct, in-
eluctable outgrowth of natural forces. Salinization is
indeed a recurrent, widespread condition on the lower
Mesopotamian plain, but its recent, rapid intensification
and heavy economic impact are also products of the un-
precedented technical and institutional means with which

modern agriculturalists are seeking to adapt to the peren-
nial uncertainties of Euphrates water.

+ As I noted earlier, the monthly flows recorded in
figure 1 approach more closely than any annual totals
the conditions to which farmers of any period would
have had to adapt. In the absence of any possible provi-
sion for extensive water storage before very recent times,
it was minimum reliable flows at certain critical junctures
during the winter growing season that set limits on the
extent of cultivation—and hence indirectly on the popu-
lation of the alluvium. We shall see presently that or-
ganizational, not technical, means were found to trans-
cend those limits during certain times of unification,
stability, and heightened rural investment like the Sasan-
ian period, and that at such times demographic levels
responded accordingly. But for by far the greater part of
the plain’s history of human occupancy the limits were
forbiddingly real, and establishing even very roughly
what they were is correspondingly important for an un-
derstanding of that history.

A perduring part of Mesopotamian agricultural prac-
tice is the application of a limited number of cycles of
irrigation water during the winter growing season.
Smaller, more frequent applications would impose the
unreasonable requirement that water supplies be main-
tained permanently at adequate levels in all components
of the extensive canal systems and would also greatly
increase losses through evaporation and seepage. This
practice of well-defined, short intervals of watering is
first identified for us already in the Sumerian Georgica,
or “farmer’s almanac,” known from second-millennium
copies but surely reflecting practices that were already
old in the third millennium. The Georgica speaks of the
need for a preliminary watering before the first plowing
and seeding in the fall, then describes four iterative ap-
plications before the harvest between late April and
eé’rly June (Salonen 1968, pp. 202-12). Four or five water-
ings also were specified by Ibn Wahshiyya, writing of
estate management no later than the tenth century A.p.
(El-Samarraie 1972, p. 62), and are reported as still typi-
cal today (Adams 1965, p. 16). If we take into account
the winter cereal requirements for consumptive use that
were indicated earlier, some 0.55 meters of water over
the cultivated surface, it is apparent that the average
amount of water supplied in a single monthly watering
should be slightly more than 10 centimeters. An only
insignificantly smaller figure (9.6 cm) can be established
from an eleventh-century Islamic text providing calcula-
tions of areas of winter crops that could be irrigated
with norias and other irrigation lifting devices (Cahen
194748, p. 130). Working with this amount as a cus-
tomary rule of thumb, further use can be made of the
monthly Euphrates flows that are recorded in figure 1.

What is crucial is that fall and early winter flows
sharply restrict the amount of land that can be irrigated.
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Let us concentrate upon the recorded averages, while
recognizing that half of any given sequence of years prob-
ably would not have reached these amounts and that a
better approximation of the reasonably reliable flows
limiting agriculture are likely to have been only about
two-thirds as much. The following tabulation records
both the approximate monthly flows of the winter grow-
ing season and the total areas that could be irrigated if

can be met only if a growing proportion of cultivators
postpone sowing, with, as a further consequence, unre-
corded but by all accounts very heavy losses in agri-
cultural output.?

But what of the Tigris? Why should that even more
impressive source of water be excluded from these calcu-
lations? The Euphrates watershed was, to be sure, the
primary region of ancient settlement. Why were all but

the entire Euphrates flow were diverted to this purpose: >two or three of the known historic towns of any im-

Flow in Cumecs Area

Month (m’/second) (km?)
October 350 6,048
November 450 7,776
December 600 10,368
January 700 12,096
February 800 13,824
March 1,200 20,736
April 2,100 36,288

The figures in the right-hand column take into account
winter crop requirements of 0.55 meters and losses of
one-third of gross diversions through evaporation, seep-
age, and so forth, but they ignore the aforementioned
difference between reasonably secure minimum flows
and recorded averages. Even more plainly unrealistic is
the assumption that the entire early flow could be di-
verted, leaving the lower course of the river absolutely
dry. Further, the right-hand column disregards compet-
ing domestic requirements and the heavier consumption
of other forms of land use such as vegetable gardens and
orchards.  What these calculations do establish, there-
fore, is an upper limit of surely much less than 12,000
square kilometers—probably on the order of 8,000 square
kilometers or even less—that could be adequately irri-
gated in any given season with Euphrates water even if
the time of initial plowing and sowing was extended from
October until as late as the end of January. (The total
arable area, cultivated on the basis on alternate years in
fallow, was of course twice as large.)

Why, one may ask, would the time of sowing not have
been extended later than January in order to take ad-
vantage of the Euphrates’ normal late spring maximum?
Some variation in sowing season was indeed explicitly
prescribed by Ibn Wahshiyya as a means of permitting
at least part of the crop to be salvaged in the event of
blight, drought, or flood (El-Samarraie 1972, p. 60). But
the crucial contrary consideration is that later sowing
would also delay the harvest, and that postponing the
latter until after the advent of hot summer weather en-
tails rapidly mounting losses from crop diseases, insects,
and other pests. In the traditional agricultural regime,
therefore, rising population and an extension of the agri-
cultural frontiers impose irrigation requirements that

portance before Hellenistic times distributed along
branches of the Euphrates rather than the Tigris if the
timing of the flood on the latter was certainly not in-
ferior to that on the former and perhaps was slightly
more favorable? Two factors contribute to an answer.
> First, the greater size of the Tigris was more of a danger
than an attraction to societies with limited technical
means. More dependent on rainfall in its watershed, it
therefore also floods more rapidly and destructively after
winter and spring storms. The 1954 Tigris flood—the
worst of modern times, although well below the theoreti-
cal maximum that hydrographers can conceptualize from
rainfall characteristics—brought a raging, uncontrollable
crest of 16,000 cubic meters per second (cumecs) below
Baghdad at the confluence of the last left-bank tributary,
the Diyala. The greatest modern flood on the Euphrates,
by contrast, was the 1929 crest of 5,200 cumecs (FAO
Mediterranean Development Project 1959, p. 11-5; Wolfel
1962, p. 164). The latter, too, was far beyond the capa-
bilities of existing bunds; periodic catastrophic floods
are common to both rivers. But the difference between
normal and extreme was less, even taking into account
the lesser average flow of the Fuphrates, and in that
sense the Euphrates has always been more manageable.
Within the constraints of ancient technology, even enot-
mous investments of human labor in bunds and other
protective works along the Tigris provided only very
“qualified security. Towns founded in its vicinity had to
be sited at such a distance from the river that some of
its advantages were lost, or else they were periodically
exposed to inundations so severe that the only safety
lay in general abandonment.
> A second factor is immediately apparent to an observer
today, although the equivalence of conditions in the
fairly remote past is perhaps problematic. The Tigris to-
day enters the alluvium as a single great stream im-
mediately below the modern town of Samarra, and it
remains one for 400 kilometers more. The Shatt al-
Gharraf is a major right-bank effluent at Kut, to be sure,
but at least under modern conditions its successful opera-
tion depends on the existence of a barrage across the
Tigris. Nothing suggests that any such weir lay within
the earlier limits of human capability. For most of this
distance, then, the Tigris was and is not only more turbu-
lent and unpredictable as a potential source of,irrigation
water, but also more deeply entrenched. Usable canal off-
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takes could be cut through its banks if the canals them-
selves were extended far enough down the backslope of
the Tigris levee to provide a water level higher than the
adjacent fields to be irrigated. But such offtakes were
directly exposed to the worst the Tigris had to offer.
Built only at a heavy cost in labor, they could be sud-
denly swept away or submerged beneath a deep blanket
of silt. In flood, the Tigris bed load may reach twenty
thousand parts of silt per million, five times that of the
Nile and more than three times the highest level known
for the Euphrates (Cressey 1960, p. 144). Insofar as the
modern Tigris regime is an accurate index to the ancient
one, then, that river must long have seemed both too
difficult and too unpromising to tame for irrigation. In
the absence of other constraints, a less risky decision
for a Sumerian or Babylonian ruler with human resources
adequate to divert a part of the Tigris was to use them
instead for subjugating his smaller Euphrates neighbors.

It must also be observed, however, that the right bank
of the Tigris was eventually canalized fairly extensively.
The base map of the survey makes this immediately ap-
parent. Although some of the ancient levees shown in
that area might once have been the tails of Euphrates
canals having their origins far to the northwest, others
can only be explained as drawing their supplies directly
from the Tigris. From the clarity and continuity of canal
traces on the air photographs as well as from the details
~ of ancient settlement uncovered by the survey, it is clear
that all or virtually all of this activity dates to Hellenistic
and later times—principally Sasanian and Early Islamic.
There are occasional references to earlier canals emanat-
ing from the Tigris (see below, pp. 134, 159), but nothing
suggests that they continued to function over long periods
or achieved real economic importance. The few towns
like ancient Akshak/Upi that definitely were situated
along that river lacked political importance as well and
probably should be regarded as maintaining their own
small, autonomous irrigation enclaves. Only at a fairly
late date, then, did the inhabitants of the alluvium under-
take to utilize the Tigris on an extensive scale. That new
capacity is appropriately symbolized by the choice of a
Tigris site first for the Hellenistic city of Seleucia, later
for the Parthian and Sasanian capital at Ctesiphon, and
finally for the ‘Abbasid founding of Baghdad.

These developments portend more than the overcom-
ing of some localized barrier to settlement. A character-
istic of the vast canal system that was introduced by no
later than the Sasanian period was that provision was
made to supply almost all of its component elements
not merely from the northwest, along the main gradient
of all Euphrates canals, but from the northeast. Surely
" the explanation for what would otherwise constitute an
inexplicable case of overdesign of the system at gigantic
cost is that Tigris water was periodically supplied to
areas that formerly had had to depend exclusively upon

the Euphrates. And therein lay a way to escape the re-
strictions of Euphrates flow during the early winter grow-
ing season. Tigris water could provide a vital supplement
at a time when it still posed little danger of serious flood-
ing and when its silt load was still relatively moderate;
then, as the season advanced, the headworks could be
closed off and protected insofar as possible and the entire
burden of irrigation shifted to the now greatly enlarged
Euphrates. It was a scheme of extraordinary comprehen-
siveness, entailing the artificial reshaping of the relation-
ship between major rivers and their many effluents and
an unparalleled degree of direct state intervention in day-
to-day irrigation management. These impressive advances
ultimately proved to be accompanied by a corresponding
growth of new and unprecedented risks, but their im-
mediate effect was to support a proliferation of new cities
and a dramatic rise in population. By early medieval
times, then, agriculture and settlement on the lower Meso-
potamian plain are no longer to be thought of as con-
sequences of the deployment of the Euphrates alone but
must be seen as mushrooming outgrowths of what had
become a single, interdependent system integrating the
waters of both the Euphrates and the Tigris.

Save for this impressive but transitory achievement,
the concern of this study is focused on the Euphrates as
the primary influence on historical patterns of Mesopo-
tamian settlement. Several features of its regime need
some reference here, in addition to the effects of varia-
bility in its monthly and annual flow that I have already
described. Its course, in the first place, is typically an
anastomosing one for a considerable part of its traverse
across the alluvium to the head of the Gulf. This implies
a natural pattern of multiple channels, separating and
rejoining, rather than the single incised one that the
Tigris maintains until its lowermost reaches. Since the
flow is divided among a number of smaller, less danger-
ous channels, correspondingly smaller, more easily ini-
tiated and managed systems of canal irrigation are suffi-
cient. For an anastomosing pattern to exist, moreover, we
are necessarily dealing with an aggrading stream that
regularly overtops its banks and maintains an elevated
bed on a natural levee made up of sediments carried
down by the steam itself, either as a moving bed load
or in suspension. The general process may be briefly
described as follows:

Deposition on levees occurs when a stream overtops its
banks. The velocity is checked, so that not all of the
previous load can be transported, and sediment is de-
posited adjacent to the banks. The coarsest debris is laid
down close to the channel and the finer material further
down the levee at a greater distance from the stream.
Deposition rate is at a maximum close to the channel
and declines down the levee, giving the slope into the
floodbasin. When a stream is not in flood, its levees are
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attacked by atmospheric agencies and in particular are
eroded by rainfall. [Allen 1965, p. 121]

This setting has obvious advantages for technically
ill-equipped irrigators. The backslope of the levee, lead-
ing away from the stream and into an adjoining basin
or depression, provides natural drainage and is highly
suitable for cultivation. Yet at least the upper surface
of the stream itself is generally elevated in relation to
this land surface. Fairly short, shallow cuts in its banks
are sufficient, therefore, to bring water out onto the
backslopes at or above the land’s level, establishing “com-
mand” of it for irrigation. There is, to be sure, a more
troublesome corollary to these advantages. Anastomosing
stream channels are not naturally fixed but are given to
movement, both through continuous processes of lateral
channel-cutting that accompany aggradation and through
more extensive course substitutions during periodic flood-
ing. The attendant cost of irrigating these areas, as we
shall see, is a continuing and not always successful battle
to maintain a gradual, manageable rate of channel change
that minimizes destruction of canal headworks along
the banks and that prevents towns from being suddenly
isolated from their water supply.

The history of the Euphrates floodplain includes ex-
amples both of abrupt, permanent channel replacement
and of slower movements marked by repeated restora-
tions. Sudden avulsions are seemingly less characteristic,
even though the water level exceeds the elevation of
the backslope depressions during the winter and spring
portion of the hydrological cycle. Bank failure during
times of high water is accompanied by a sudden decrease
in the velocity of flow and a consequent tendency for
sediments to be deposited, filling the gap. Hence most
escape crevices are healed when the river stage falls. In
some cases, however, a distributary is formed that can
maintain a channel throughout the year. If its course
length and gradient offer a comparative advantage, such
a distributary can gradually enlarge (primarily through
the erosive processes associated with a succession of high
annual floods) to become a permanent diversion (Schumm
1977, pp. 304=S5).

A second morphological feature, applying in this case
to the Tigris as well as to the Euphrates, is that the chan-
nels generally exhibit meander patterns. Meander geom-
etry is exceedingly complex and for the most part need
not concern us here. Minor stream sinuousities are re-
lated to variations in bed load and current, and the latter
in turn initiate erosional and depositional variations on
opposing banks. Individual meander loops develop grad-
ually out of these, affected by many factors including
stream volume, slope, and bank material. Ultimately
meanders develop to a point where a cutoff occurs more
or less directly across the neck of the loop, leaving the
old channel as an oxbow lake that gradually fills with

sediment, and the whole process begins again. These con-
tinuing, localized movements also widen the stream levee
into a much broader and more regular meander-belt levee
that encompasses the extremes of amplitude of the entire
sequence of meanders.

Meander loops on other rivers, in addition to their
growth in a direction perpendicular to the prevailing
course of the stream, frequently exhibit an asymmetrical
cutting pattern that involves them in slow downstream
migration or “sweep” along the course. That pattern,
were it to occur commonly in Mesopotamia, would have
had very destructive effects on many of the remains of
ancient settlement that directly adjoin stream channels.
However, comparing contemporary maps with naviga-
tion charts drawn more than a century ago provides
little if any evidence of “sweep.” Sporadic cases of it can
be seen in the air photographs along former channels,
one of which will be discussed presently, but for this
alluvial plain as a whole meanders generally are limited
to lateral growth followed by extinction through cutoff.

A substantial body of research indicates that meanders
must be understood as systemically derived from hydro-
logical principles and cannot be dismissed as random or
episodic. Meander geometry can be characterized by a
series of more or less regular relationships between ob-
served variables, such as stream width, stream flow or
discharge, and meander wavelength, amplitude, and
radius of curvature. To be sure, not all of these relation-
ships are equally invariant. Along the lower Mississippi
River, for example,

one considers natural levee patterns and spacing, not
channel width, to decipher channel history or correlate
a channel segment with some upstream equivalent. The
bends along a channel with higher discharge will be
more widely spaced and the loops of meanders will be
long in comparison to the meanders along streams with
lesser discharge. I have found that average distances
between bends along a channel for an airline distance of
100 miles or more provide a far better index of river dis-
charge than conclusions based on criteria such as measur-
ing radii of curvature. [Russell 1967, p. 74]

The nature of the relationship between meander spac-
ing or wavelength and stream discharge can be further
specified. It might seem that the maximum rate of
meander cutting would occur at bankfull stage, but ex-
perimental and empirical studies suggest that a range of
discharges during falling stages instead exercises the dom-
inant influence over meander wavelength. This explains a
much lower standard error of correlation of wavelength
(L) with either mean annual discharge (Q) or the mean
of the month of maximum discharge (QOmm) than with
bank full discharge (Os). At any rate, these relationships
are reported to take approximately the following forms:
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Ln = 106.1 O %46 = 80.0 Qum >4 = 8.2 O %2 (Carlston
1965, p. 885).

Almost certainly, however, no statement of the rela-
tionship that is confined to these two variables, discharge
and wavelength, can be wholly satisfactory. Empirical
studies have shown that average particle size in the sedi-
ment load also influences meander wavelength, and that
the kind and density of local vegetation may also be a
~factor. Whether for these or other reasons, different in-
vestigators have derived slightly different quantitative
expressions for the key relationship between wavelength
and discharge under widely differing geographic and
climatic conditions (Gregory and Walling 1973, pp. 241-
55).

As 1 have noted, meander development is directly re-
lated to stream discharge. Meander wavelength increases
with increasing flow. One can also express meander de-
velopment in terms of increasing length of channel as a
multiple of the linear distance traversed (index of sinuous-
ity). Higher indexes of sinuousity imply a declining
channel gradient, and it follows that volume of discharge
is inversely proportional to gradient (Schumm 1977, p.
134). One must remember, however, that many other
factors are at work, so that changes in discharge cannot
be uncritically imputed from changes in meander char-
acteristics. In particular, meandering is a time-dependent,
perhaps even cyclical, phenomenon:

It seems that once a meandering pattern is established,
the hydraulic conditions in the bends and variations in
bank material cause enlargement in meander amplitude
and decrease of radius of curvature until eventually a
cutoff occurs. Cutoff of one bend will by local steepening
of the channel gradient cause scour upstream and deposi-
tion downstream of the cutoff. Both processes are likely
to trigger additional cutoffs by increased bank erosion
upstream and by increasing flood heights downstream.
In a reach meanders may enlarge to a critical threshhold
of high sinuousity when, because of greatly reduced
gradient, aggradation will precipitate cutoffs. Inevitably,
meander growth will lead to a threshhold of channel
instability, at which point the channel will straighten out.
However, this process may involve very different periods
of time, depending on water discharge, sediment load,
and the nature of the sediments comprising the bank
material. [Gregory and Walling 1973, p. 142]

Next we may consider the question of sediment load,
already presupposed by the processes of levee forma-
tion—and, in fact, by the existence of the alluvium itself.
An influential contribution of a generation ago on this
subject needs to be presented at some length, since it will
presently be seen to have an important bearing on con-
temporary understandings of riverine history:

The Euphrates has an average silt content at Ramadi (at
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a point near the surface of the stream at the centre of the
river) of 553 dry grammes per cubic metre and the aver-
age discharge of the Euphrates at Hit throughout the
year is 710 cubic metres per second. Corresponding figures
for the Tigris at Baghdad are 787 dry grammes per cubic
metre and 1240 cubic metres per second. Assuming a
specific gravity of 2 for the compacted silt this gives
76.2 X 107 cubic feet of silt per year as the annual burden
distributed by the combined rivers; spread out over 100
square miles it would have a depth of 3.28 inches. As
the silt content in other parts of the river would be con-
siderably greater than at the centre of its surface (average
figures are being used for flow) this rate of accumulation
can be regarded as a minimum only. It has been esti-
mated that the Karun carries down 1.1 million cubic
yards of silt every year, which is equivalent to 0.13 inches
spread over 100 square miles. The Karun silt is carried
into the Persian Gulf but the silt of the Tigris and
Euphrates is deposited in the extensive marshes into which
their flood waters flow. The amount of silt carried to
the sea by the Shatt al-Arab is such a small proportion
of the total that it can be neglected in these calculations.

The area of the lakes and marshy areas over which the
Tigris and Euphrates can distribute silt is about 1500
square miles, so that if all the silt burden of these two
rivers was deposited in them, its minimum average thick-
ness would be 0.22 inches per year. The actual amount
of silt distributed annually may be much greater and,
taking windborne silt into account, it would seem that
these marshes and lakes could not survive more than a
few hundred years unless they were rejuvenated in some
way. [Lees and Falcon 1952, p. 29]

I will postpone for later discussion the fundamental
thrust of this work, concerning the rate of recession of
the head of the Arabo-Persian Gulf. But there are prob-
lems with details of the arguments offered in the foregoing
passage that are relevant to our consideration of entirely
different themes. First, some additional doubt must be
interjected about the basic sediment load measurements
on which Lees and Falcon relied, although they have
seemingly been cautious in citing them as “a minimum
only.” Generalizing about such measurements, an author-
ity on alluvial stream behavior has observed:

Estimates of transported sediment load have little mean-
ing, except for the places where measurements are made.
A river is far more turbid between a scour pool and the
next bar downstream than between that bar and the fol-
lowing scour pool. Transported load always has an
important component of motion toward places where
turbulence is less intense. [Russell 1967, p. 70]

While an enormous mass of suspended material is un-
deniably carried down annually by the twin rivers, there
are accordingly some grounds for doubt whether the
specific figures offered above can err only in the direction
of being too small rather than too large (cf. Buringh 1960,
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p. 51). But a much more substantial difficulty arises from
the authors’ assumption that all this silt can be considered
as being deposited in lakes and marshes of relatively
limited area. Agronomists and irrigation engineers work-
ing in the vicinity of Baghdad, at the opposite end of the
alluvium from the low-lying lakes and swamps, have long
been conscious of the recent and ongoing deposition of
- sediment in that region. Apart from the very considerable
accretions represented by the broad river levees, the coun-
tryside is crisscrossed by the great ridges of former canal
spoil banks that are often 3~5 meters and more in height.
And active deposition of course extends into every field
that irrigation water reaches. Buringh and Edelman, for
example, found from 20 centimeters to 1 meter of recent
silts over heavy basin clay in irrigated fields within a
transect between the Tigris and Fuphrates southwest of
Suwaira. Irrigation levees covered about half this trans-
sect, they observed, and basins (which of course consist
of thinner layers of finer-textured sediments, also of
riverine origin) covered the other half (1955, pp. 41, 45).
An immensely wider region of ongoing silt distribution
than Lees and Falcon consider thus must be taken into
account—as wide, in fact, as all the land that is irrigated
and seasonally flooded.?

Aeolian erosion and redeposition is a further factor,
to which I will return more systematically. Most of the
unconsolidated, wind-borne material consists of fine,
sand-sized particles, the greater part being crumbs of
silty clay loam flocculated by salt, “pseudosand” (Schilstra
1962). There is little doubt that by far the greater part
of these components has been locally derived, from wind
erosion of the dry sutrfaces of basins and levees. Some is
undoubtedly trapped as it moves by marshes and lakes,
as Lees and Falcon indicate, but the observational evi-
dence summarized in chapter 2 strongly suggests that
wind deposition takes place on virtually as general a
scale as wind erosion. Hence the action of the wind is
better considered as another of the diverse forces that act
not to concentrate riverine sediments or their derivatives
in a few loci but to disperse them very widely.

There can be no doubt that soil deposits stemming
ultimately from Tigris and Euphrates river sediffients vary
tremendously in rate of accumulation across the alluvium.
Depths of virgin soil underlying canal levee or occupa-
tional deposits of as much as 7,8, and even 10 meters
below adjacent plain level have been recorded east of
Baghdad, of well in excess of 5 meters at ancient Isin,
and of 6 meters below the great mound of Warka in the
south (Adams and Nissen 1972, p. 6; Hrouda 1977, pp.
19-20, 147). Those measurements are compromised, to
be sure, by uncertainty as to how much the “adjacent
plain” level may have been elevated by slope runoff from
the mound or levee in question, and by perhaps still
greater uncertainty as to how much subsidence may have
occurred owing to the weight of the mound or levee on
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waterlogged soil (Adams 1965, p. 9; Adams and Nissen
1972, p. 6). For much more modest and recent Indian
mounds in the lower Mississippi valley it has been found
that their “central part commonly sinks to a depth of up
to two or three feet below its margins. In most cases the
margins themselves have subsided” (Russell 1967, p. 18).
But whatever the exaggeration in the recorded depths
referred to earlier, surely even greater depths of deposit
have accumulated over the same period along the major
river levees.

In at least some formerly settled and cultivated areas
that now are desert, on the other hand, there appears to
have been a substantial net lowering through erosion of
the land surface that obtained at the end of the third
millennium B.c. There is no other obvious explanation
for graves in ancient cemeteries being exposed above
contemporary plain level by wind erosion. Similarly, the
hundreds of small, low prehistoric sites that are reported
on in this study and elsewhere cannot all represent high
mounds of which only the summits have somehow been
left uniformly exposed above a deep blanket of later
alluvium. Perhaps even more significant in this respect
are the extensive traces of third and fourth millennium
watercourses that can still be easily followed both on the
ground and in the air photographs. At least in unculti-
vated areas that have been heavily exposed to wind ero-
sion during the last millennium or so, it thus appears that
much of the net increment from several millennia of
carlier alluviation has been removed and transformed into
dunes.

Impressionistic as much of it is, the available evidence
makes it seem likely that the heaviest net increment, as
well as current rate, of deposition occurs not in swamps
in the south but at the northern end of the alluvial plain.
Taking into account the randomizing or at least dispersive
effects over time of the widespread and changing dis-
tribution of irrigation waters, of aeolian erosion and re-
deposition, and of the periodic movements of the river
channels, the area in which some deposition has occurred
during the past six thousand years must be nearly as large
as the alluvial plain itself. Hence it may be useful to em-
ploy the figures on silt load given by Lees and Falcon not
as an argument for tectonic rejuvenation of limited areas
of swamp, but as a basis for calculating average deposi-
tion over a much larger area of 60,000 square kilometers
or so that constituted the core of the alluvium.*

This average is 3.59 X 10~* meters per year, or less
than 2.2 meters in aggregate for a six-thousand-year
period. Taking into account the more extensive deposi-
tion on the upper end of the alluvium, probably extending
along the Euphrates to somewhat below Babylon, we
have reason to expect considerably less than even this
comparatively modest overburden in the heart of ancient
Sumer where this study is concentrated.’

Lees and Falcon took the important step of casting
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archaeologists and historical geographers loose from an
earlier, complacent mooring to the assumption of long-
term tectonic stability. They maintained that we had to
reckon with a concatenation of unstable forces, a geosyn-
cline that did not necessarily remain conveniently in
place as other changes accumulated in and around it. The
same perspective can be extended from the depths of the
alluvium to its surface, to the plain that to the casual
" observer appears to be perhaps uniformly rising through
alluyiation but otherwise subject only to a random drift
of dunes and other insignificant, localized changes.
Appearances to the contrary, the dynamism of the
plain is concealed in this microtopography. Boundaries
of levees and basins shift, and with them shift the local
rate and character of sedimentation. River courses not
only build up levees but periodically break away from
them; that is the only way the plain can remain a plain.
Wind erosion wotks on exposed or abandoned levees,
sculpturing them into tiny buttes and turning the un-
consolidated mass that it loosens not simply into dunes
that drift harmlessly across the desert surface, but into
an extraordinarily powerful abrasive agent. Alluviation
and wind deposition continue irregularly and inconstantly
over a wide area, intricately interwoven with erosive
forces to produce a shifting local outcome that defies easy
generalization. Yet all these processes of change fortu-
nately take regular forms. Traces of ancient watercourses
and levees are recognizable as such, even when the great
mass of the sediments originally embodied in them has
been eroded away. The barren desert, seemingly variable
only in superficial detail, is in fact a palimpsest on which
the repeated, profound modifications that have charac-
terized its development can be disentangled and read.

LOCAL CLIMATE AND VEGETATION

Thus far I have dealt with the Euphrates as the primary
determinant of a successful human occupation of the
lower Mesopotamian plain that was essentially agricul-
~tural, and I have described the terrain—in the absence
of Euphrates flooding or irrigation supplies—as a desert.
While not incorrect in a very generalized description,
these characterizations must be qualified in several im-
portant respects. To begin with, they fail to take cog-
nizance of the pastoral, either non- or only semisedentary
aspects of Mesopotamian subsistence in all periods. The
maintenance of large herds, principally of sheep and
goats, cannot be understood without reference to pastur-
age available for much of the year in immense semiarid
and even desert tracts that were not in use by cultivators.
Meat and dairy products from those herds may not have
been an absolutely vital source of proteins and other
nutrients in most circumstances, in view of the fairly
general availability of fish. But, without the wool for
textiles to be traded for natural resources that were
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wholly lacking in the alluvium, it is difficult to believe
that Mesopotamian civilization could have arisen as
early and flourished as prodigously as it did. And at least
equally important was the aspect of herds as a food
resource that could be held in reserve, not subject to
the same set of natural hazards as the crops, and capable
of being moved from one location to another. From this
perspective, pastoralism was intimately linked in many
ways with sedentary and even urban pursuits, and it re-
peatedly served as the indispensable source of ecological
flexibility and resilience in the aftermath of natural or
socially induced disasters (Adams 19754d).

Hence the climate of the lower plain must also be
considered here as a factor influencing settlement and
land use, if to a less significant extent than the land and
the irrigation water supplied by the Euphrates. As sum-
marized by Guest (1966, pp. 17-18), its general features
include high mean annual air temperature, large diurnal
and annual ranges of -temperature, low atmospheric hu-
midity, and scanty, extremely variable rainfall that is
concentrated in the winter and spring. Rain is virtually
absent from late May through early October, and the
long, searing summer is the dominant season. The com-
paratively short, cool winter extends from December
through February and is also well marked. Frosts occur
periodically, especially during January, and prevailingly
low temperatures at that time slow or may even com-
pletely interrupt plant growth so that the normal winter
crops as well as natural vegetation are unable to make
full use of the rains. Except where there is flooding or
irrigation, therefore, the conditions for plant life are
“most rigorous.” As Guest goes on to observe,

little growth can be made until the short spring season—
just as the rains are beginning to cease. During the long
summer months there is no surface water available, while
the intense heat and dryness of the air create conditions
of extreme desiccation. Thus the only plants able to
survive in the lower plains of Iraq are the ephemeral
annuals (which can rapidly complete their life cycle in
the spring and then lie dormant in the form of seeds for
the remainder of the year) or such deep-rooted and highly
xerophytic perennials as are sufficiently protected to
withstand the rigours of the summer while drawing on
underground sources of water. This is reflected in the
paucity of plant species over the greater part of Lower
Iraq, since only a limited number of species come within
the two above categories. [Guest 1966, pp. 20-21]

Table 1 amplifies and quantifies the somewhat im-
pressionistic account of seasonal climatic variation that
was given above. It has been based on'meteorological ob-
servations recorded at stations immediately west, east,
and southeast of the area primarily covered by this
study—at Diwaniya, Hai, and Nasiriya, respectively—in
order to reflect conditions within that area as accurately
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TABLE 1 Climatic Data from Three Stations in South Central Iraq

b
o =
Temperature (°C) '% :i Precipitation (mm)
TR
Month Monthly Mean ": s
(all stations) S § Diwaniya (1929-58) Hai (1941-58) Nasiriya (1941-58)
Min. 6AM. 3pM. Max. =T Min. Mean Max. Min. Mean Max. Min. Mean Max.
January -8.3 62 163 266 47.7 Tr.2 19.0 600 1.2 220 772 Tr. 17.0 390
February 7.2 79 185 322 40.3 — 183 695 Tr. 22,0 539 Tr. 131 485
March -22 112 228 361 357 Tr 160 1015 Tt. 259 787 Tr. 211 857
April 16 164 293 428 28.3 — 153 644 Tr. 121 609 Tr. 155 660
May 78 224 357 461 213 —_ 11.6 1136 — 68 294 — 60 468
June 144 257 397 495 18.0 — 0.2 53 —_— Tr. 0.3 — — Tr.
July 183 267 423 500 17.3 — 0.1 37 — — — — — Tr.
August 161 259 430 494 16.0 — — — — — —_ — — Tr.
September 116 225 402 489 16.0 — — Tr. — — Tr. — — Tr.
October 28 175 342 439 22.3 — 038 38 — 1.3 106 — 14 108
November  -2.8 126 252 372 36.7 — 151 642 — 204  70.6 — 227 698
December -56 78 179 289 517 0.1 23.8  60.6 49 307 738 53 282 689
Water = year (Oct—Sept.) precipitation totals 576 1121 1795 62.5 1366 221.0 335 1209 2493

Sources: Ministry of Economics 1958; Hydrological Survey of Iraq 1959.

aTr. = Trace

as possible. The monthly averages given for temperature
and humidity are calculated from the averages for all
recorded years at all three stations. There is obviously
high seasonal as well as diurnal variability, although
possibly it is only the occasional killing frosts between
December and February that would have substantially
interfered with the agricultural cycle. Attention may also
be called to the importance of increasing humidity be-
ginning in October and continuing through the fall. In-
itial plowing and seeding often is delayed until the soil
softens as it takes on hygroscopic moisture from the air
(Russel 1957).

Two features of the precipitation statistics recorded
in table 1 particularly deserve attention. The first is that
the amount of rainfall is, with rare exceptions, quite in-
adequate to produce a winter crop and is better regarded
as only an occasional supplement to irrigation. If 200
millimeters of precipitation during the major growing
cycle from October through April is regarded as the
absolute minimum for dry farming, that “water-year”
figure was reached only three times in the sixty-six ag-
gregate years of recording at the three stations. More-
over, it is misleading to deal with precipitation in terms
of aggregates. Its distribution at crucial intervals during
the growing cycle is at least equally important. As noted
above, heavy rains concentrated in January may do little
to promote growth if prevailing temperatures are low
enough to approach the critical level of 10° centigrade
(50° F). Heavy rains after March, on the other hand,
come too late to influence the size of the grain harvest.
When these circumstances are taken into account it must

be said that crop production without irrigation is virtu-
ally never possible, except in rare instances at restricted
localities where runoff from a larger area can be con-
centrated on a particular field.

The second characteristic of precipitation is its enot-
mous variability. Heavy showers can be expected at
any time from November through much of May, but
they may not occur before December or even January
and may be almost completely suspended for as much as
two or three months during the growing cycle. This
again reinforces the dependence of agriculture upon irriga-
tion, since the Euphrates, for all the variability of flow
we have seen, is vastly more dependablée as a water
source. At the same time, rain introduces a speculative
element that affects both the size of the cultivated area
and the aggregate output. Particularly if there is heavy
early-season precipitation, farmers may be inclined to
quickly enlarge the area they have planted, since high
levels of residual soil moisture may permit a crop with
less irrigation than is customarily necessary.

There are obvious difficulties in seeking to generalize
about the historic and prehistoric past from climatic
conditions obtaining today. It is certainly correct, as has
recently been observed, “that the evidence available to
us is far too limited in its scope and quantity to support
any generalizations or far-reaching conclusions” (Oates
and Oates 1977, p. 115). Yet it must also be said that
nothing yet available in the palynological, geomorpho-
logical, or archaeological record suggests that the climate
of the region since the Pleistocene was for a time suffi-
ciently wetter to permit sustained, significant dry agri-
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culture on the alluvial plains, except possibly for a near-
piedmont band along the foot of the Zagros. Hence it
seems incontestable that agriculture was introduced into
lower Mesopotamia only on the basis of irrigation and
that the region has remained a classic example of irriga-
tion agriculture ever since. That does not mean, however,
that possible climatic variations would have had only
insignificant effects upon human life there. In the first
place, shifts in the volume or periodicity of rainfall
surely would have been sufficient to have at least marginal
effects upon agricultural productivity. Particularly in cit-
cumstances where the food requirements of a population
and the available irrigation supplies were approximately
in balance, such shifts might decisively tip the balance
one way or the other. Additionally, attention has been
called above to the potentially critical factor of January
temperatures. A climatic oscillation that led to a depres-
sion of those temperatures would interrupt the growing
cycle and therefore delay it for a longer period, un-
doubtedly with adverse effects upon productivity.

But far more important would have been the effects
of even slight climatic shifts upon the pastoral component
of society and subsistence. We shall see in chapter 2 that
variations in precipitation even during the eight-year
period of field reconnaissance have led to pronounced
changes in desert vegetation, and there is every reason
to believe that far greater oscillations occurred repeatedly
throughout the ancient past. Most of them, to be sure,
probably involved localized shifts in the availability of
pasturage rather than dramatic advances or declines in
the carrying capacity of the alluvium as a whole. Some
impression of the frequency and character of such shifts
can be gained from figure 2. Based on a succession of
eighteen “water-years” at the same three stations whose
records provide the data for table 1, it distinguishes the
highest and lowest thirds in the range of annual precipita-
tion totals at each station and plots their years of occur-
rance. In about half these cases it appears that trends were
fairly widespread; lows occurred simultaneously in 1942,

1944, and 1952, and highs in 1945, 1955, and 1957. Pre-
sumably these were times when little was to be gained by
moving herds in search of better pasturage. On the other
hand, there were also years like 1951 and 1956, in which
low precipitation was reported at two of the stations and
high precipitation at the third. Clearly, these were times
when some movement would have been advantageous for
herds and herdsmen not fixed in place by permanent fields
and dwellings. Perhaps even more important than the rela-
tively rapid oscillations and ensuing shifts were succes-
sions of several years in which abnormally high or low
precipitation occurred in one or more regions. Around
Diwaniya, for example, a lengthy period of low rainfall in
the late forties and early fifties would have led to a pro-
gressive denudation of the fodder available for flocks on
the open desert, while the unusually high rainfall of the
late fifties would have had the opposite effect.

What is historically crucial about variations in precipi-
tation like these, whether major and long-term or minor
and brief, is that they bind the pastoral components of
Mesopotamia to a set of ecological constraints somewhat
different from those affecting the cultivator. Hence mo-
bility remains an important advantage for the former,
while, in the absence of herds, the latter would have much
to gain by investing cumulatively in the improvement of
his land. However, we must also bear in mind that culti-
vating and herding are normally carried on simulta-
neously, within the same agricultural communities and
often by the same families. As noted eatlier, there are
reciprocities in labor and subsistence that strongly en-
courage this diversity. It could well be, therefore, that
climatic variability has also had a profound but indirect
effect on historic patterns of cultivation. It appears to
have reinforced other natural factors such as salinization
in acting to retard capital investment in agricultural im-
provements and to favor the retention of an extensive
system based on alternate years in fallow.

Given the omnipresent fact of climatic variability, it
follows that extensive overgrazing must occur almost ev-

Diwaniya

Hai

Nasiriya

11942 1943 1944

1945 1946 1947 1948 = 1949 1950 = 1951 1952 1953 1954 1955 1956 1957 1958

Fig. 2. Periodicity in high and low precipitation at three stations in South Central
Iraq (for “water-years” beginning the preceding October). From Hydrological Survey
of Iraq 1959.
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erywhere with great frequency, even if flocks and the sup-
ply of natural vegetation remain aggregatively in rough
balance across the region as a whole. To this destructive
force must be added the more selective activities of the
fuel-gatherers, in this case aimed not at the ephemeral an-
nuals but solely at the woody perennials. The effect, as
Guest has noted, is a massive removal of perennial herbs
and shrubs,

leaving in many places but few relics of the perennials: the
least palatable, the toughest and the most heavily-armed
species. It is only in the more remote or protected places
that we can get an idea of the form the vegetation would
have assumed if it had not been interfered with. . . . In
some parts of the plain there are large or small strips and
patches of vegetation which may appear to be natural but
are in reality of secondary origin—still largely influenced
by the agricultural history of the district, the proximity of
adjacent habitations and pastoral activities. [Guest 1966,
p. 66]

Following Zohary, Guest accepts a definition of desert
that is arbitrary in the sense that it is based on extent of
plant coverage rather than on the occurrence of distinctive
types of vegetation. Plant communities of the desert are
said to be “open, often scattered, and usually more or less
restricted to favourable habitats,” while those of the
steppe are closed and cover the greater part of the land
surface, at least at certain seasons. In these terms, the un-
irrigated terrain that was the special focus of this study
is perhaps best described as sub- or semidesert. Large,
completely barren tracts do occur in some areas, as I will
note again in chapter 2. In most cases, however, they are
either the secondary products of overgrazing and exces-
sive fuel-gathering or are caused by soil salinity or topo-
graphic factors. “Broadly speaking the check to grazing
throughout the year is not lack of vegetation, except lo-
cally in areas of edaphic or secondary desert, but lack of
water points at which the animals may drink during the
long dry summer season” (Guest 1966, pp. 68—69). Finally
we turn to the characteristic plant communities them-
selves, relying once again on Guest’s authoritative study:

The typical natural vegetation of the sub-desert consists of
more or less scattered perennial shrublets (e.g. Haloxylon
salicornicum, Artemisia berba-alba, Achilles fragrantis-
sima, Rhanterium epapposum, etc.)—practically nowhere
completely closed and often very open, and including bar-
ren tracts of edaphic desert and secondary desert. In spring
the open spaces between the bushes are generally occu-
pied by a relatively sparse crop of annuals. In depressions
and other favourable habitats the coverage of vegetation
may approach 70% or more, while after a wet winter the
herbage between the bushes may become almost luxuriant
during its short-lived spring growing and flowering sea-
son. Where the bushy perennials have been destroyed the
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sparse ground vegetation is usually dominated by Stipa
capensis, this being everywhere a sign of degradation.
[Guest 1966, p. 71]

AN OVERVIEW OF MAJOR WATERCOURSE
SUCCESSION PATTERNS

In arguing that older archaeological theorizing about
the advance of the alluvium at the head of the Arabo-
Persian Gulf was oversimplified, Lees and Falcon were
suitably cautious in advocating an alternative reconstruc-
tion of its position. Yet, though it still remains obscure, the
position of the Gulf shoreline is fundamental if we are to
describe in basic outline the succession of rivers and land-
forms that have characterized the Mesopotamian plain.
Hence their interpretation remains an appropriate point
of departure:

The Tigris, Buphrates and Karun rivers are not building
forward a normal delta; they are discharging their load of
sediment into a tectonic basin which is the successor to a
geosyncline in which many thousands of feet of sediment
have been accumulated in the past, over a period to be
measured in hundreds of millions of years. The balance
between subsidence and sedimentation in the recent past
seems to have been finely poised; subsidence was episodic
and in the intervals the depressions tended to fill up with
sediment. But in general subsidence has been dominant,
with the exception of some minor local uplifts represent-
ing a late movement of anticlinal structures. . ..

We hesitate to suggest a position for the head of the
Persian Gulf at the time of the Flood which gave rise to
the Babylonian legend, for it is equally impossible to haz-
ard a guess at the date or the extent of this event. There is
no acceptable historical evidence that the head of the Gulf
was ever very far up-country from its present position, and
the evidence which we have collected suggests on the con-
trary a complex pattern of advance and retreat of the sea;
precise dating is not yet possible. Subsidence of the Gulf
bottom combined with a rise of the sea-level may even
have buried the remains of many cities below river-borne
sediment or below the waters of the Persian Gulf. [Lees
and Falcon 1952, pp. 38-39]

More recently, considerable doubt has been cast not
only on the extent of tectonic instability that Lees and
Falcon hypothesized but on the necessity of invoking tec-
tonism as even a partial explanation for any of the phe-
nomena they reported. Early critics of their thesis were
somewhat offhandedly dismissed as “far from adequately
equipped to engage in geological battle” (Mitchell 1958, p.
127), but much of their supporting evidence has now been
shown to be consistent with a variety of interpretations
other than the one they offered (e.g., Kirkby 1977, p. 283).
Continuous submarine terrace formations have been
traced that seem to preclude any major tectonic movement
since at least late prehistoric times. Their attribution of
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raised marine terraces and drowned valleys to tectonic
changes has likewise been questioned, on the grounds that
it fails to take into account more recently accumulating
evidence of climatic change and consequent oscillations in
Holocene as well as Pleistocene sea levels.® “Above all,
alluviation and stream incision, not to mention drowned
irrigation systems, do not in themselves indicate recent
tectonism. Instead such physical changes point to varia-
tions of environmental interrelationships far more com-
plex than originally anticipated” (Larsen 1975, p. 56).
Thus the case is today being argued with renewed vigor
that since the fourth millennium B.c. the shoreline at the
head of the Gulf has advanced a minimum of 150 to 180
kilometers (Larsen 1975, p. 53).

This is not to imply that the issue is by any means set-
tled. Turning from primarily geological considerations,
the argument by Lees and Falcon that “there is no ac-
ceptable historical evidence that the head of the Gulf was
ever very far up country from its present position” also
remains in sharp contention. Implicit in Sidney Smith’s
reply to their article was the complaint that disproportion-
ately higher standards of certainty were asked of historical
documents than of the unsystematic and geographically
scattered geological data that were fitted together in sup-
port of what remained a fairly speculative hypothesis. The
consensus of those familiar with the cuneiform textual
evidence, as he then stated it, was that “there was a con-
tinual recession of the head of the Gulf from the earliest
times onward” (Smith 1954, p. 396). Yet the nature of the
information was such that the tectonic argument could
not be completely controverted; no locations along the
ancient shoreline at properly specified times and places
were ever attested.

How has the situation changed with regard to the ear-
lier historical periods during the quarter-century or so
since the tectonic hypothesis first was formulated? We
knew then that some of the older Sumerian towns like Ur
and Lagash were in fairly close but tantalizingly unspeci-
fied proximity to the sea; that remains the case. The num-
ber of excavations in lower Iraq has of course grown since
their paper was published, but none has been conducted
on the lonely ishans rising out of the swamps in the great
empty area east and southeast of Ur and Lagash. That is
the area that presumably would have been available for
early settlement if the shoreline has not advanced to its
present position but has merely shifted back and forth in
the same general vicinity. None of the extensive, increas-
ingly systematic surveys of lowland Iraq had been under-
taken at the time Lees and Falcon wrote; but then it must
be added that none has even yet ventured into the region
east of the Shatt al-Gharraf that is crucial for this ques-
tion. Such more limited reconnaissance as has been ac-
complished, however, has failed to produce any evidence
of ancient settlement north of the Haur al-Hammar. Even
on the alluvial margins to the south of this great depres-
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sion the only settlements yet recorded are mainly of Is-
lamic date and apparently in no case earlier than the mid-
second millennium B.c.”

Later as well as earlier periods provide contributions to
the continuing discussion. The most recent reaffirmation
of the position of Lees and Falcon is based largely on
Hellenistic sources. Proceeding from the firm identifica-
tion of Failaka Island as the site named Icarus by Alexan-
der by way of increasingly problematical ancient measures
of sailing distances, it has been argued that there is very
little evidence of change'in the limits of the delta over the
past twenty-four hundred years (Hansman 1978, p. 60).
However, the more convincing part of this case appears
to apply only to the extreme western part of the delta,
where at any rate active deposition of sediment had
slowed or even ended earlier. And certainly the Islamic
evidence is unequivocal in placing Abadan on an island
facing the open sea at the mouth of a very wide Tigris
estuary extending inland as far as modern Basra, indicat-
ing an advance of some 60 kilometers in at least the cen-
tral portion of the delta shoreline over the course of a
millennium or so (Le Strange 1895, pp. 302, 306). Of
course, the possibility remains open that this was the
consequence of a transitory phase of subsidence. Even for
rather recent historical periods, therefore, relatively little
progress appears to have been made in delineating the se-
quence of changes in the position of the shoreline as a key
to the importance of tectonism as the underlying geologi-
cal process.

There is one further development that may be of some
significance. The Iraqi Directorate General of Antiquities
has grown from a small organization with a handful of
trained inspectors to a major institution with many com-
petent specialists. Chapter 2 will show that inspectors’
field reports in the files of the directorate, necessarily com-
bining older and newer records, are variable in quality.
But the extent of coverage has increased progressively, and
in that sense it has become progressively harder to believe
that there could be substantial early remains in the south-
ern swamps that have simply gone unrecognized. Apart
from field inspections, moreover, there has been a vigor-
ous, ongoing program of acquisitions of archaeological
specimens by purchase from local informants, and that
also has yielded nothing suggesting early settlement in the
area in question. Without claiming that evidence is in any
way conclusive (particularly with regard to the possibility
of small, ephemeral sites), therefore, there is an increasing
likelihood that below the kingdoms of Lagash and Ur lay
a major hiatus of early settlement continuing well into the
second millennium that is consistent with the presence of
a Gulf shoreline.

Two countervailing considerations may be raised
against what is admittedly a very tentative line of reason-
ing. The first is that, if Lees and Falcon are correct in their
conjecture that the highest sedimentation rate occurs in
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the lakes and swamps of the south, early sites in this region
may indeed all be very deeply buried. My contrary argu-
ments have been given earlier, but the lack of a more af-
firmative resolution of the question only underscores how
little concrete information is available on the nature and
rate of ongoing geomorphic processes. Second, even a total
hiatus of settlement does not necessarily imply an open
arm of the Arabo-Persian Gulf. We may have to deal in
the past, as to a lesser extent we still do today, not with a
well-defined shoreline but with a progression of swamps
and more and more open, more brackish or saline lagoons.
Such is a possible implication of Sumerian fish nomencla-
ture, which distinguishes not only freshwater from salt-
water species, but also brackish-water varieties, each with
their correspondingly specialized groups of fishermen
(Deimel 1931, pp. 98-99; Salonen 1970, pp. 31-50, 239
42). This possibility is even more difficult to set aside
convincingly, although the presence of small settlements
throughout the swamps today suggests that nothing short
of open water would account for a seemingly total hiatus
of settlement in the past. But here, for the present, at least
the archaeological side of the question must continue to
rest—in a position not greatly different from that of a
generation ago. The old, simplistic assumptions about
alluviation as the only significant process have been ex-
punged by the work of Lees and Falcon and others who
have followed them. Now we are confronted instead with
a maze of alternate possibilities, among which the availa-
ble evidence does not yet permit a clear-cut choice.
Geomorphological progress of a more unambiguous,
heartening kind has meanwhile been made at the upper,
northern end of the alluvium. Detailed studies in the vicin-
ity of ancient Sippar and Tell al-Dayr have been directed
toward relic systems of natural drainage in the area that
apparently follow the former channels of ancient water-
courses. Two that run essentially parallel with the Euphra-
tes are now thought to represent older courses of that
river, stages in its irregular westward movement to a mod-
ern position at the extreme western edge of the alluvium
(Paepe 1971). This highly plausible reconstruction is con-
sistent with the synoptic view of Euphrates evolution that
will shortly be developed here, from an essentially differ-
ent body of data. More radical is the further analysis of a
perpendicular gully system that flows past Tell al-Dayr to
join these ancient Euphrates channels near Sippar. Cau-
tioning that his data are as yet insufficient for proof, Paepe
suggests that this seems to represent a former Tigris course
and hence to document a primary Tigris-Euphrates junc-
tion in the vicinity of Sippar. Citing evidence derived
from my own surveys in Akkad, he then argues also for
an apparently somewhat later stage in which the Tigris
followed a more or less independent course southeast,
roughly parallel with the present position of that river
but about 30 kilometers to the south. Other than obvi-
ously assuming that all of these stages or events are Holo-

cene rather than earlier, Paepe does not assign provisional
dates to them.

Although again resting on entirely different bodies of
data, our findings once more coincide fairly closely. What
can be added here stems from more recent reconnaissance
farther downstream along the line whose significance
Paepe correctly perceived, which for various reasons de-
tailed in chapter 2 could not be initiated until a dozen
years after the initial reconnaissance or completed before
1975. Along the southern fringes of the modern Haur
Dalmaj in an area that has been outside the frontiers of
cultivation since classical Islamic times, the powerful
meanders of a major watercourse have been extensively
exposed by wind erosion. As is detailed more fully below
in chapter 3, the adjacent settlements and sequence of
overlying canal levees make it clear that the important
and fairly long-lived river course had begun to decline in
use by the end of the Early Uruk period and had been
permanently abandoned by no later than the end of the
fourth millennium B.c. This course appears to be a direct
continuation of the line whose upstream portion Paepe
provisionally identifies as the Tigris, and it can be fol-
lowed 75 kilometers farther southeast until it disappears
under the sediments of the modern Shatt al-Gharraf. In
so doing, it passes within 30 kilometers of Nippur and
40 kilometers of Adab, both ancient towns whose later
historic associations with the Euphrates are close and ab-
solutely unmistakable. If this is indeed the channel of the
fourth-millennium Tigris, then the riverine sequence here
tends to confirm Paepe’s hypothesis that the cumulative
effect of Euphrates flooding was progressively to force the
Tigris into more and more easterly beds. But there is also
an alternate hypothesis—that this represents only the
earliest and easternmost of a series of Euphrates beds
that have moved progressively westward. Is further evi-
dence available with which to make at least a tentative
choice between the two?

Here we must return to the regularities of meander ge-
ometry that were adumbrated earlier. The quantitative
terms of the relationship may vary somewhat in different
settings, but meander wavelength is closely proportional
to stream discharge. The meanders of this ancient water-
course can be clearly plotted in several instances and hence
can be compared with modern Tigris and Euphrates me-
anders. The point is not to estimate the discharge of the

_ancient stream in absolute terms; there are, in any case,
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ambiguities in the concept of discharge as it applies to
meander geometry that would make this very difficult.
But the proportionality of the meanders alone provides a
strong if not entirely unequivocal indication of the source
of the water.

Meander wavelengths on the Euphrates, taken from the
vicinity of Falluja to minimize the effects of depletions for
irrigation that might not have a fourth millennium equiva-
lent, average about 7.5 kilometers. Tigris meander wave-
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lengths below Baghdad are more variable; a few exceed 20
kilometers in length, but the majority clearly fall within
the range of 8 to 12 kilometers. Meander wavelengths on
the ancient channel north of Nippur also vary, with a few
approaching the upper figures for the Tigris, but the aver-
age is approximately 7 kilometers (see fig. 3).

The interpretation that initially may seem to follow
from these figures is that the meanders and hencé volume
of flow of the ancient watercourse are essentially identical
with those of the Euphrates. However, that interpretation
neglects the fact that several other channels of the Euphra-
tes are known to have been carrying a substantial flow
during the Early Uruk period. Apart from the possibility
that at least some water was reaching the western part of
the alluvium, under the heavy silts laid down by the mod-
ern Euphrates, the channel in question could not possibly
have served any of the important towns—not to speak of
scores of villages—in the regions around Nippur, Uruk,
and Eridu. Accordingly, the conclusion seems inescapable
that the ancient channel could not have taken the form it
did without a substantial admixture of Tigris water. Since
it is perceptibly smaller than the single, modern channel

of the Tigris, on the other hand, we cannot identify it as
the equivalent of the whole of that river but only as one
of its branches.

The lower end of this course, it may be noted, has a tan-
talizing but inconclusive bearing on our earlier discussion
of the position of the shoreline of the Arabo-Persian Gulf.
A marked change in the character of the channel strongly
suggests that it must have entered a large body of water
near the western edge of the modern zone of cultivation
dependent upon the Shatt al-Gharraf (see below, pp. 31,
62). But investigations of a different and much more de-
tailed kind will be needed to ascertain whether seawater,
as opposed to fresh or brackish swamps or lagoons, could
have extended this far inland as late as the mid-fourth
millennium or even slightly later.

Drawing the threads of this discussion together, it ap-
pears that a strikingly different general arrangement of
watercourses existed at the time human settlements first
became widespread in the early fourth millennium, The
Tigris and Euphrates did not remain distinct, as they do
today, but were joined near the head of the alluvium. At
that point, however, they did not form a single united

Fig. 3. Contemporary Tigris and Euphrates meanders compared with ancient mean-
der traces.
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stream comparable to the Shatt al-Arab at the foot of the
modern alluvium. Instead, they diverged once more into
an uncertain but probably considerable number of chan-
nels that together may have constituted a shifting, bifur-
cating, and rejoining combination of an anastomosing
pattern and an alluvial fan as they crossed the lower Mes-
opotamian plain toward a number of separate points of
outflow into the Gulf.

+ After the fourth millennium the Tigris passes largely
out of our ken for an extended period. Diverted farther
eastward by the buildup of Euphrates sediments, it may
have shifted abruptly into its modern, single-channel form
in approximately its present position. A course even far-
ther to the northeast is also possible, followed by a re-
verse movement into its present position as sediments
from the Diyala alluvial fan accumulated that would di-
vert it southward once more (cf. Adams 1965, figs. 2—4).
Still a third alternative is that it followed a number of
braided or intersecting channels in the broad band sep-
arating the first two possibilities that have been suggested.
In any event, the relatively more manageable regime that
must account for the density of Early Uruk settlement in
the area north of Nippur, presumably involving a channel
on an elevated levee, apparently obtained no longer. Aside
from a handful of towns identified with the Tigris and
sporadic efforts to bring feeder canals from it into the heart
of Sumer, the Tigris is not a significant factor again for
almost three millennia.

The theme of this brief overview henceforth is the spo-
radic but continuing and cumulative westward movement
of the Euphrates. If we assume that the Early Uruk chan-
nel north of Nippur was a branch of the combined Tigris
and Euphrates rather than of the Tigris alone, then that
represents the easternmost point in the sequence insofar
as we can at present trace it through associated archaeo-
logical materials. And the abandonment of that branch is
then also the first step in the long westward sequence.

There are suggestions of not less than two and probably
three other channels that were coeval with this one, not
to speak of shorter branches or connecting links between
them. Almost certainly there were one or more others still
farther to the west, of which little may ever be known
because of the massive later sediments overlying them.
Unlike the first channel, however, the others of which we
have definite knowledge remained at least intermittently
in use for four millennia longer—until the whole of the
region through which they run was permanently aban-
doned as part of the decline of the ‘Abbasid Caliphate.

As the sequence of maps in the following chapters that
illustrate these courses makes clear, sinuousities and me-
anders suggesting a prevailingly natural regime were in-
creasingly confined to limited portions of these channels.
Probably we should assume that natural, uncontrolled
conditions prevailed during periods of political upheaval
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and of demographic decline, and it is apparent that in
some areas little or no effort was made at any time to im-
pose another regime more conducive to intensive settle-
ment and irrigation agriculture. But by no later than the
end of the third millennium B.cC., and already by the begin-
ning of that millennium in some regions, the mode of
maintenance along the greater part of these channels was
essentially canalized and artificial. Increasingly it was
human effort, rather than any predisposition of the Eu-
phrates to maintain its channels in a stable, natural equi-
librium, that accounts for their remaining open as impor-
tant water arteries for so long.

The increasingly artificial, canalized character of these
watercourses was punctuated by a relatively much more
sudden and decisive shift during the earlier half of the
second millennium B.c. Surface reconnaissance provides
data with little chronological precision, but there ap-
pears to have been a fairly abrupt diminution of flow
either at the end of the Isin-Larsa period or during the Old
Babylonian period that followed. What persisted after this
crisis, or perhaps were rebuilt after an interval of general
social and economic collapse, were canals following the
crests of the old levees but with much more limited carry-
ing capacity. And since sediment carrying capacity is
proportional to cross-sectional area, this implies that the
work of maintenance involved in keeping them open
must have increased proportionately.

There is a decisive westward shift in the center of grav-
ity of the canal and settlement patterns for the ensuing
Cassite period. A reasonable although still tentative ex-
planation for the earlier crisis, therefore, is that the bulk
of the Euphrates flow had shifted westward during the
interim. This is surely related somehow to the contempo-
raneous rise of Babylon, both as a demographic center of
concentration and as the political capital. A planned di-
version of a greater part of the Euphrates flow into its
more westerly branches, directly downstream from Baby-
lon and hence more subject to its control, might even have
been a central aspect of Babylonian politicomilitary strat-
egy. But the conscious intervention of some human agency
need not have played a decisive part, as the parallel case of
the shift from the Hilla to the Hindiya channel in the
nineteenth century A.p. demonstrates. Arrested only by
the erection of a barrage and control works at Hindiya, a
massive diversion of flow into the more westerly channel
had earlier forced widespread abandonment of cultivated
lands in the Hilla and Diwaniya regions (Longrigg 1925,
p. 311; Gibson 1972, pp. 26-29). And though this dis-
astrous diversion may have taken the form of an earlier
canal that gradually began to run out of control, the cu-
mulative westward movement of the Euphrates continu-
ing over many millennia suggests that no undue im-
portance should be attached to the specific actions or
events that triggered individual shifts within that process.
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There need not have been any substantial human factor
in the westward movement during the Old Babylonian
period. If there were one, this might as easily reflect the
growing incapacity of the First Dynasty of Babylon to take
preventive action during its later years as a conscious as-
sertion of strength during its ascendancy.

The course or courses that became dominant during the
later Old Babylonian period must have been well to the
west of those that predominated earlier. Known ancient
towns like Borsippa, Dilbat, and Marad, in addition to
Babylon, presumably were situated on or close to the new
or newly enlarged branches, and the positions of these
centers suggest that no less than two branches were in
use. But at present they cannot be more accurately located
or described, nor do we know what further shifts may
have occurred before the Euphrates came to occupy its
modern beds. It is clear that the Shatt al-Hilla, the more
easterly of the two main branches today, follows a course
crosscutting and overlying the remains of Parthian and
Sasanian canal levees (see below, pp. 209-10), so that its
present conformation is quite recent. But knowledge of
archaeological sites in this heavily alluviated terrain is too
limited to encourage speculation as to what those levees
may overlie in their turn.®

What can be seen, in sum, are two complementary shifts
in the distribution of water over the plain. The first in-
volved atrophy of the fanlike network of natural chan-
nels that apparently had its apex in an early junction of
the Tigris and Euphrates near Sippar. Some of those chan-
nels disappeared entirely, while others diminished in vol-
ume and took on an increasingly canallike character that
involved increasing dependence on artificial maintenance.
Most of the Euphrates discharge moved west, to one or
more branches along the western periphery of the allu-
vium, where it is still found today.

The second shift was a direct corollary of the first. The
old natural channels had had their origin to the north-
northwest of the region with which we are dealing. Now
the main body of the Euphrates had turned almost di-
rectly south, following the alluvium’s western boundary.
New canals became necessary, therefore, that had none
of the characteristics of natural streams and could be dug
and maintained only with unremitting human effort. To
reduce their length, they were supplied by left-bank off-
takes along the Euphrates, more neatly to the west or west-
northwest than north-northwest. Over time, therefore,
systems of levees grew up that crossed or intersected one
another rather than taking essentially parallel directions.
And the effect of those new canals, as their prevailing di-
rection shifted from south-southeasterly to easterly, was
to carry Euphrates sediments out into the center of the
alluvium where the waters of the Euphrates and the Tigris
had once intermingled. Gradually accumulating there,
they could only reinforce the hydrological processes that

19

had led to the separation of the Tigris and Euphrates in
the first place.

EFFECTS OF HUMAN AGENCIES

Irrigation agriculture has appeared at several points in
this account of topographic succession as little more than
a surrogate for natural alluviation. It surely is, in part, a
means by which riverine sediments are distributed even
more widely and uniformly than by natural flooding
alone. Surely also, the processes of levee formation that
are set into motion by canal construction are essentially
the same as those by which an aggrading stream slowly
elevates its bed with the sediments it carries. Even the
formation of spoil banks through the periodic desilting of
canal beds may be likened to the growth of a natural levee
effected by a stream as it regularly overtops its banks.
And, though canals are generally excavated initially in
fairly straight lines, they frequently show the same pro-
pensity as rivers to develop meandering courses over time.
On air photographs or large-scale maps of southern Mes-
opotamia, successive reaches of individual watercourses
often appear to follow a bewildering mixture of “natural”
and “artificial” regimes, defying any effort to classify the
whole of a particular watercourse as one or the other.
Quite logically, then, the primary terminological distinc-
tion made today is one of size, shatt for the handful of
largest rivers and canals, and nabr for the enormous array
of smaller ones.

This might seem to suggest that the basic topography of
the alluvial plain owes little to human influence. Perhaps
it also seems to imply that the adaptive requirements for
successful agriculture are those imposed by relatively con-
stant natural processes and constraints, or that human
occupation has merely reinforced or intensified trends
that sooner or later would have been manifest anyhow.
But none of these possible conclusions is in fact justified.
Human agencies do not merely supplement but in part
transform some of the dominant forces and forms of even
the physical landscape. It is to a description of the distinc-
tive effects of these agencies, both in subtly altering the
topography and in setting new demands upon human
settlement and social institutions, that we must now
turn.

In relation to the unstable, continually shifting natural
processes that tend to distribute water and sediments
across an alluvial landscape, an agricultural civilization is
a powerful countervailing force. Growing crops in fields,
gardens, and orchards, with palms and other perennials,
irrigation canal systems, and storage and transport facili-
ties, all are illustrative of means of subsistence and cumu-
lative capital investments that are placed in jeopardy
by channel movement. Towns and cities must be simi-
larly regarded, with social and symbolic incentives play-
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ing an increasing part in the urge for stability. Enduring
structures of social relations are mapped out in, if not
generated by, tenure systems and arrangements for access,
exploitation, and control of land as the primary produc-
tive resource. The effort to maintain those more or less
figurative “maps” against hostile natural forces accord-
ingly is a part of the effort to assure the continuity of the
social system itself. The response to destructive changes
of channel, therefore, normally is persistent, unremitting
effort to reverse them once the flood is spent. To antici-
pate and prevent such changes, still other efforts are called
forth to construct bunds and similar control works.

Much but not all of this concern is related to major dis-
ruptions in course and flow. Even localized meander cut-
ting jeopardizes canal headgates and the orchards that
normally are sited as near the banks as possible to assure
the water supply. Perhaps more important, watercourses
were the principal arteries for the movement of goods,
including not only long-distance commerce but the trans-
port of harvested crops into the cities from outlying es-
tates and villages. Meandering channels are characteristi-
cally highly variable in width and have deep scour pools
alternating with shoals and riffles (Gregory and Walling
1973, p. 247). These conditions seriously impede riverine
movements by boat and barge and make the tasks of tow-
men slower, more onerous, and much more costly. For
such reasons, then, efforts were directed not merely
toward diking and maintaining but also toward straight-
ening the major watercourses. Figure 32, showing the
conformation of a late third millennium channel, illus-
trates the apparent outcome in one region south of ancient
Adab.

Several effects of these activities can be traced, apart
from merely the straightening and stabilizing functions
that were intended. The natural system of interlaced, an-
astomising networks of channels that characterized the
central lower plains involved local fluctuations in flow
that made water management difficult. Over time, irriga-
tors sought to replace this with a more canalized, branch-
ing, dendritic system. Major levees were kept almost
indefinitely in use, both because the traditional towns and
cities were situated along them and because canals along
their crests maximized command of the land along both
backslopes for irrigation. purposes. As they took on an
increasingly artificial character, levees increased in height
relative to their backslopes and adjacent depressions, and
along the line of their summits there were increasingly to
be found the great artificial ridges or spoil banks that had
to be removed more or less annually for the canals to con-
tinue to function. Long-continued reliance on the immedi-
ate hinterlands of individual towns for the agriculture to
sustain them, particularly if population growth edged the
perimeter of cultivation down the levee backslopes and
over the depression margins, unavoidably increased the
dangers of salinization. So also did the extension, modifi-
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cation, and renewal of the tails of the dendritic canal sys-
tems on which irrigation increasingly came to depend,
since the levees and spoil banks associated with these
smaller branches interrupted natural patterns of drainage
and encouraged a rise in saline groundwater levels
(Buringh 1960, pp. 153-54).

This is not to imply that salinization is to be under-
stood exclusively as an unintended by-product of human
agricultural activity. As I noted earlier, it is endemic on
semiarid, subtropical alluviums where high evaporation
and slow drainage gradually concentrate even the very
low salt levels that are present in rivers like the Tigris and
Euphrates. Traditional Mesopotamian agricultural prac-
tices, moreover, are often exquisitely adapted to confining
salinity within margins that permit continuing agricultural
production (Buringh 1960, pp. 249-52). But the mecha-
nism of a fluctuating, saline groundwater table that threat-
ened the roots of the crops went unrecognized until re-
cently, so that the lack of systematic attention to drainage
as a part of traditional agricultural methods surely in-
tensified an already existing problem. The subsistence
farmer, in addition, is typically caught between short-
term uncertainties as to the adequacy of irrigation sup-
plies to assure this yeat’s crop and ultimate salinization of
his land as the long-term consequence of overwatering
(Adams 1975d, pp. 3-4). This is a classic bind in which
overapplication of water, though hastening and intensify-
ing the effects of salinity, all too often has been the only
strategy that could be considered.

Salinization is in some respects an archetype of the
consequences of human intervention mentioned previ-
ously. Short-term stability and security were sought—in
stream flow, in settlement location, in movement of com-
modities, in basic agricultural output. Attaining at least
some of these objectives may have been an indispensable
precondition for urban growth and for devoting increas-
ing surpluses to the aesthetic achievements and social dif-
ferentiation and complexity that we associate with civili-
zation. But there were attendant costs that were not at
once apparent: mounting ecological fragility, reductions
in the productivity of agricultural labor, and a perilously
increasing dependence upon labor and capital inputs for
maintaining the wider system of watercourses that could
no longer be mobilized locally. The successful contain-
ment of small floods, for example, increases the danger
from larger ones that cannot be contained. With growing
dependence on external resources, prospects for a quick
and effective response to a variety of crises are diminished
if the larger sociopolitical unit is also threatened. General
elevation of groundwater levels in a region, even if for a
time farmers manage to adapt to it, increases the likeli-
hood of an ultimate, general agricultural collapse. In a
very real ecological sense, therefore, the seeds of abandon-
ment lie in the development of more large-scale, labor-
and capital-intensive, ostensibly better “stabilized” forms
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of land use out of more flexible, extensive, seemingly
“primitive” ones.

Any description in broad terms like these runs the risk
of overgeneralizing. We are considering a five-thousand-
year span of agricultural civilization in a substantial re-
gion, and the record is subject to important temporal
fluctuations as well as to long-term, cumulative trends in
development. It was also locally diverse, beneath a patina
of uniformity that has largely been imposed by a pro-
longed interval of aridity since the latest extensive aban-
donment. This geographical diversity both qualifies and
enriches what has been said.

The most obvious form of local variability involves the
major watercourses we have been dealing with. Perusal
of the maps showing patterns of settlement along them
during successive periods makes clear that in most periods
there are some striking discontinuities. As perhaps is best
illustrated by the virtual hiatus in settlement in much of
the area between ancient Nippur, Isin, and Shuruppak,
some of these discontinuities remained in place more or
less permanently even though textual sources support the
inference from the maps that waterborne connections
were maintained between the surrounding towns. Associ-
ated with these hiatuses, moreover, are well-developed
meander-cutting patterns on the air photographs, suggest-
ing that the forms of channel straightening and mainten-
ance mentioned above were for some reason seldom at-
tempted here.

This curious and unanticipated pattern of selective
neglect is at first glance difficult to explain. Distinctive
topographic or pedological features that would have pre-
cluded settlement are not apparent, and at least the in-
stance just cited includes considerable areas of modern
cultivation that argue against the existence of such fea-
tures. Nor is there any apparent reason for more rapid
alluviation here that would have buried older sites beneath
a heavy overburden of recent sediments. Perhaps the hi-
atuses can best be accounted for not as neglected areas in
the usual sense but as necessary parts of a larger scheme of
land management and irrigation maintenance. Continu-
ous diking and channeling of streams may have been
inadvisable, on this view, since no flexible response or
“safety valve” then would have been available in the event
that destructive floods, or even merely excess water, began
to move through the system. Accordingly, certain regions
were set aside as planned, seasonally filled depressions to
relieve the pressure of high water in the spring. Such a
practice is attested for the time of Hammurabi, it has been
argued (Klengel 1976, pp. 130-31), and there is no reason
to believe it was limited to the Old Babylonian period. In-
tentional release of floodwaters of course would serve
other purposes as well, such as to impede siege operations
by an invading army. Worth noting, although probably
not directly intended, is the effect such flooding would
have on stimulating the growth of natural plant and ani-
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mal resources. Tending to confirm the existence of exten-
sive (or even partly permanent) swamps around ancient
Isin, for example, is the relatively high frequency with
which the bones of water birds are found to occur in occu-
pational debris (and hence presumably in the diet) at that
site (Hrouda 1977, p. 147). By all odds most important,
however, must have been the employment of selective
flooding to encourage the growth of natural fodder for
the herds in uninhabited areas.

Having introduced the theme of the complementarity
of cultivation and grazing patterns on a local scale, we
must note its much more comprehensive application to the
region as a whole. The primary settlements of at least the
third millennium form a relatively dense and narrow rib-
bon along a series of parallel water arteries, rather than
being dispersed fairly uniformly across the landscape.
That is understandable, as we have seen, in terms of the
greater ease of irrigation and channel maintenance it per-
mitted. Tt may also reflect attempts to impose a more
durable, rationalized, and hierarchical social order, since
suzerainty could better be maintained over dependencies,
and taxes and other forms of surplus could better be ex-
tracted from them, if they were arranged along a limited
number of navigable channels. But in any case the pattern
leaves open vast areas in which cultivation as well as set-
tlement presumably must have been both much less in-
tensive and less permanent. This appears to have been
so along the right bank of the major series of channels,
to the west of Nippur, Isin, Shuruppak, and Uruk, until
the very end of the third millennium. It was still more
strikingly so to the north well into the first millennium,
where a very wide area extending from the abandoned
channel of the fourth millennjium all the way to the right
bank of the modern Tigris and probably beyond seems
to have been devoid of permanent towns or even villages.

The picture of Mesopotamian land use and settlement
that emerges for at least the older periods is thus quite
different from what is usually visualized. Most of the
sedentary population, and virtually all of the urban devel-
opment, was confined to a relatively narrow, fairly inten-
sively cultivated green ribbon or tube down the center of
the alluvium. Long-continued use of several parallel wa-
tercourses running through this tube had straightened and
elevated their accompanying levees, improving conditions
for irrigation along their backslopes and providing a kind
of drainage away from the major concentrations of fields
that would have alleviated salinization. To the sides, in
both directions, lay very large regions in which much
more “pristine” conditions obtained: uncontrolled runoff,
seasonally filled depressions alternating with unwatered
areas, swamp, semiarid steppe. Here conditions favored
extractive activities like cutting firewood, hunting, dig-
ging clay for pottery, and perhaps collecting reeds. Here,
preeminently, lay zones suited for specialized grazing.
Later we will need to examine in more detail the degree to
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which the available evidence supports this reconstruction,
but it at least clarifies and synthesizes a number of unre-
lated characteristics of the sequence of maps of irrigation
and settlement patterns.

The culmination of our sequence, at least in terms of
the maximization of human influence on the character of
the floodplain, saw the final transcending of the older
boundary between the green tube and the steppe. In early
medieval times large-scale canalization was extended to
cover almost the whole of the alluvium, supporting rural
population densities probably greater than those of today.
Urban population, too, reached unprecedented levels.
Scale, however, is not to be equated with long-term ad-
vantage or even viability. For the urban as well as lesser
settlements, a largely convex rank-size distribution (see
below, p. 183) argues for limited political and economic
integration. Similarly, even in its greatest extension, the
accompanying system of irrigation displays the weakness
of the foundation on which it was built.

Its construction, for example, seems to have primarily
involved the replication of modular units of moderate size,
rather than the development of new forms of integration
reflecting durable, genuinely centralized control. Simi-
larly, the bulk of settlement, and presumably population
as well, continued to hug the old central levees rather
than moving out into the newly opened areas. Probably
this not only implies attachment to the older towns but
indicates that many of the areas served by the newly ex-
panded irrigation system were characterized by inferior,
poorly drained soils, not suitable for the intensively culti-
vated, regularly manured summer cash crops that nor-
mally were planted close to the towns. In other words, the
expansion in gross output came at the expense of declining
productivity of land and labor. Almost certainly it also
involved a decline both in long-term capacity to survive
serious environmental perturbations and even in short-
term economic well-being. A large-scale, increasingly arti-
ficial canal system under the aegis of the state also could
only be introduced together with a corresponding reduc-
tion in lands formerly devoted to grazing. This implies a
loss of some of the resilience always represented by large
flocks, held in reserve as an alternative subsistence re-
source. Finally, the emphasis on an enlarged, more inte-
grated canal system increased the scale and complexity of
its routine maintenance—let alone the problems of at-
tending to its repair after any severe damage or disruption.
Tasks that had been within the capacities of local com-
munities were so no longer, so that even the smaller, more
rural components of the system became more and more
dependent on the effective functioning of an inherently un-
stable and politically vulnerable imperial bureaucracy.

These structural weaknesses, though of growing im-
portance and perhaps ultimately decisive in the general
collapse that accompanied the later ‘Abbasid period,
should not be overstated in their initial impact. For at
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least a few centuries in late Sasanian times, and possibly
again in the Early Islamic period, the magnitude of irri-
gation activities altogether dwarfed all other forms of
land use and may have come close to realizing the full po-
tential of the region. Hence the more immediate conse-
quence was an unprecedented prosperity, reflected in the
scale of urban construction as much as in the enlargement
of the canal system itself. The capacity to design and build
a system linking the Tigris and Euphrates in order to meet
agricultural requirements that could not be met by either
river alone was, it must be stressed, a historic achievement
neither matched nor superseded before modern times.

Returning to the unintended consequences of prolonged
settlement and canalization, we must mention desertifica-
tion. The “natural” pattern of the Euphrates would be
to spill over into backswamps and depressions, to alter
course, perhaps not to water all areas uniformly (certainly
not in any short period of time), but to create a mosaic in
which many local areas of periodic flooding and sedimen-
tation lay alongside other small areas that were tempo-
rarily unwatered. After abandonments of the kind men-
tioned above, however, the Euphrates and its adjoining
perimeter of cultivation moved far to the west. Only rare,
great floods now would carry water inland. A vast, more
or less permanently dry region now was exposed to wind
erosion. The crests of the spoil banks and levees of former
canals, most exposed of all, had been flocculated by salts
that had accumulated there through capillary action, be-
coming “puffed solonchak” soils of very loose, soft struc-
ture that were easily carried away by the wind (Buringh
1960, pp. 89, 161).§These wind-borne particles in turn be-
gan to abrade away others, initiating a process of massive
wind erosion and the consequent development of exten-
sive dune fields as one of the dominant landforms of the
region. And dune fields, in their turn, tend to make the
process irreversible by seriously deterring the reopening of
the region to agriculture.

FEATURES OF A PREMODERN
EUPHRATES LANDSCAPE

As we have seen, the topography of the floodplain as a
whole has been shaped by intersecting natural and human
forces. Partly complementing and partly offsetting one
another, they account for an ordered sequence of west-
ward riverine movement, for intercalated networks of
levees and depressions, and for shifting zones of settle-
ment and cultivation. Seen from a distance, or over pro-
gressively more inclusive intervals of time, the dominant
impression is one of broad, systemic change.

These more detached, inclusive perspectives are pre-
cisely the ones imposed by most of our data. The findings
of archaeological survey cannot (at least with the tech-
niques employed here) be differentiated into units shorter
than several human life spans. Frequently, therefore, the
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settlement patterns we detect may be conflations of shorter
cycles of occupation and abandonment, as well as being
naturally more incomplete than if we could encounter
ancient villages and towns as living entities. Even the
textual sources, precisely dated though they occasionally
may be, generally view the agricultural regime from the
more distant perspective of the urban scribe or absentee
estate administrator whose problems are those of account-
ing for flocks, crops, and agricultural laborers in aggre-
gated units. Idealized versions of the calendar round of
agricultural activities do exist (Jacobsen 1958, pp. 55-58;
Salonen 1968, pp. 202-12; El-Samarraie 1972, pp. 64-71),
but they are abstract, static statements that take no ac-
count of real patterns of individual perception, choice, and
behavior in a forest of uncertainties.

Yet as we descend through levels of inclusiveness
toward the individual community at a particular point in
time, at least some of the aspects of structural change that
predominate in a larger view quickly diminish. Ceaseless
change of a different kind in the destinies of individuals
and groups naturally continues, but within enduring pa-
rameters of behavior and ranges of expected outcome.
Behind a screen of intense local variation, continuity from
a very remote past probably governs not only the seasonal
subsistence cycle but many other social and economic re-
lationships that are closely tied to the circumscribed hori-
zon of a community’s own agricultural activities. What
would be desirable, therefore, is to supplement the fore-
going account of long-term ecological changes at the
regional level with an impression of more or less momen-
tarily coexisting interrelationships in a much narrower or-
bit. Only in very recent years, with the growing penetra-
tion of modern health, education, communications, and
transport facilities and with the provision of mechanical
and chemical aids to agriculture itself, has all this changed
irreversibly. Hence the microcosmic view that is needed—
or a series of such views, if the data permit—must predate
the modern era.

Consistent with the primary focus of this study on set-
tlement and irrigation patterns, two contrasting docu-
ments may exemplify these supplemental impressions. At
the beginning of this century the German expedition to
Fara, ancient Shuruppak, prepared the first, a detailed if
somewhat imprecise sketch map of their environs (Andrae
1903). Recast onto the base map prepared from the air
photographs of the region, their findings provide at least
a glimpse of the traditional rural landscape within the
radius of less than a day’s foot journey.® Still somewhat
generalized in that field boundaries, ownership, frequency
of cultivation and similar details are not provided, figure 4
nonetheless brings us considerably nearer to the reality of
a rural settlement pattern than is possible from the find-
ings of archaeological survey or cuneiform texts alone.

Perhaps the dominant impression to be drawn from
this map is that at least this tribally organized group of
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agriculturalists had a comparatively slight effect upon
the control of water and land, its primary factors of pro-
duction. The parent watercourses seem to have been
allowed to maintain essentially natural, uncontrolled re-
gimes, with irrigation depending upon flooding behind
small earthen dams and distributary canals so small and
infrequent that they were not even illustrated. Insequent
channels varied greatly in width and depth as they wound
from depression to depression, sometimes being lost to
sight altogether as they passed through swamps. Regular
layouts of fields were distinguished by their absence. The
selection of lands for cultivation depended upon casually
opportunistic considerations of ready availability of
water, so that labor inputs were kept absolutely minimal.
Clearly, this was an extensive rather than intensive system
of land use, at first glance seeming to imply that neither
water nor land was regarded as being in any way limited
in supply relative to needed crop production or available
agricultural labor (Andrae 1903, pp. 24-26, trans. in Ad-
ams and Nissen 1972, pp. 81-82).

Yet we know that the map was made at a time when
there had been a catastrophic loss of water in this immedi-
ate region through the shift of the Euphrates from the
Hilla to the Hindiya channel, so that widespread aban-
donments had already occurred during the immediately
preceding years. Hence a somewhat different interpreta-
tion must be substituted, to avoid the distortions of an
assumed equilibrium of factors governing agricultural
practices. Deep and prevailing uncertainties-—as to water
supply, security, and the tax and conscription demands
of a predatory central government—militated against any-
thing more than minimal investments in either agricultural
facilities or settlements. Flexibility of response instead was
the key to any successful adaptive strategy, tied to the
maintenance of large herds as an alternative subsistence
resource and to provision for rapid movement of tribes or
other local groups with all their belongings (Adams 19754,
1978). Seen in this light, the relative superficiality of the
modes of land use that this map documents is not an ata-
vistic feature, but rather one dictated by conditions that
must have recurred frequently throughout the historical
sequence.

We cannot assume, however, that the picture afforded
us in a particular instance may be extended to the coun-
tryside as a whole in all periods. Andrae contrasts the
massive canal banks near Babylon with their virtual ab-
sence here, and there is every reason to believe that agri-
culture in the hinterlands of ancient cities was generally
much more capital- and labor-intensive—as indeed it still
is today. Part of the difference, to be sure, lies only in the
fact that in such settings cultivation may have continued
uninterrupted for centuries; spoil banks built up over long
periods convey a misleading impression of the labor
needed at any one time for canal construction and main-
tenance. But urban continuity, as well as the nearness of
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Water, Land, and Life

an assured urban market, surely provided incentives to
gradually undertake many improvements like ditching,
manuring, land-leveling and field-bordering that would
enhance productivity. Valuable as is the picture recon-
structed for the turn of the century around Fara, there-
fore, the extent of its applicability needs careful qualifica-
tion. In brief, it is probably most representative of situa-
tions remote from cities, and of periods of political flux
rather than stability.

The prevailing absence of security at the time of An-
drae’s work is emphasized by the ubiquity of small mud-
walled fortifications. Most are found along the more sub-
stantial watercourses, not infrequently accompanying
small weirs and canal offtakes that they were intended to
protect (cf. Adams and Nissen 1972, pp. 75-76). At least
some, however, apparently were near the enclosing fron-
tier of the steppe and may have been intended to supply
immediate protection for herdsmen and their flocks
against sudden, short-lived seminomadic incursions. It
was observed during the survey that the ruins of these
small defensive works were almost invariably accompa-
nied by habitation mounds implying small adjoining set-
tlements. Andrae fails to record most of these, perhaps
because they had already been dismantled when water
shortages first became serious, whereas the little forts and
towers remained for him to see, since they could not be
carried away.’® No doubt these fortifications were in-
tended primarily to meet conditions of endemic petty
raiding, with refuge from more serious attacks being
sought in flight. Again this suggests that we are dealing
here with an acephalous rural pattern, perhaps occasion-
ally capable of providing a loose defense in depth against
urban encroachments, but in the main flourishing only in
their absence or remoteness.

Around the major ancient towns, we may speculate, the
only fortifications allowed would have been intended pri-
marily for the protection of officials and travelers. As
such, they would have been centrally maintained and
more impressive as well as much less numerous. But it is
to be regretted that premodern maps of urban hinter-
lands with a comparable recording of detail are not avail-
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able. To the urban-based official or traveler it was the
permanent towns, caravanserais, and interconnecting
routes that were important, not the volatile disposition
of a restless tribalized peasantry over the countryside.
Hence the contrasts between more stable, densely settled
urban peripheries and genuinely rural areas— or perhaps
between well-ordered kingdoms and interludes of prevail-
ing civil strife—that were suggested above cannot be es-
tablished. Incompletely representative though it may be,
the map of the Fara environs remains our most substan-
tial clue to the convergence of natural and human agen-
cies within a local setting of the kind that constituted the
traditional Mesopotamian landscape.

Looking beyond that closely circumscribed setting,
however, it may be useful to compare the reality of the
premodern countryside with an urban perception of it
embodying all the systematic biases just mentioned. Fig-
ure 5, redrawn from an Ottoman War College map
roughly half a century earlier than Andrae’s work, reflects
a concern only with the garrisoned strings of towns along
the principal watercourses.’* Even the rivers themselves
are only impressionistically mapped, and the canals and
subsidiary streams upon which the life of the population
depended were clearly of no interest to the cartographer.
The entire populous district of which Andrae’s map shows
only a small part falls in the vast tract between the two
rivers and hence was also outside his purview.

The Ottoman cartographet’s conception of the land,
[ suggest, was typical of that of most of its historical ad-
ministrators and literati. The reality always has been that
city and countryside form a fluid continuum, an interac-
tion or systemic interdependence that this study seeks to
trace out in greater detail. But cognition mediates reality,
sometimes simply excising patterns of life when they can-
not be fully controlled or even comprehended. This testi-
fies to an enduring feature of Mesopotamian urban con-
sciousness, a pattern of selective perception that tinctures
most of its prodigous outpouring of written records. The
only available corrective, it can plausibly be argued, is one
that the archaeologist seeks to supply through reconnais-
sance and excavations in the countryside.
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The Recovery
of Ancient Settlement
and Irrigation Patterns

The foregoing chapter provides a very generalized histori-
cal overview of the morphogenesis of a landscape, in
which the Euphrates River played a basic and initiating, if
not always immediately decisive, part. The cumulative
record is one of broadly increasing but uneven human in-
teractions with natural forces and constraints, ultimately
leading to a profound modification of the lower alluvial
plain away from its “pristine” condition. Interrelation-
ships among human groups were of course also increasing
in scale and complexity and shifting in character, but a de-
velopmental account of human institutions is within our
purview here only insofar as it was importantly mediated
by factors of land and water.

An archaeological survey supplies the connective fabric
and body of comparable data from succeeding periods on
which this account ultimately depends. Surface recon-
naissance alone, without the enrichment of historical and
ethnographic insights or the modifications and improve-
ments in precision that would be made possible only by
a closely-associated program of excavations, furnishes at
best an exceedingly limited framework of interpretation.
But its complementary virtue is that it helps to overcome
some of the biases and accidents of discovery that suffuse
most bodies of ancient textual and archaeological data
pertaining to specific periods. It permits us to perceive
gross differences and similarities that span millennia, and
to seek explanations for problems of long-term ecological
interaction that our ancient informants either never con-
sidered or dismissed as commonplace and hence not worth
recording.

This is not the place for a critique and rationale of
archaeological settlement survey as it has been elaborated
in a variety of other regional settings (cf. Parsons 1972;
Johnson 1977). Ancient settlements, like most other relics
of past human behavior, reflect social decisions made un-
der a variety of inducements and constraints. Some aspects
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of their distribution and internal structure may be of a
largely cultural character: they may reflect an ethnic or
linguistic boundary, persist in a particular place because
of its religious associations, or maintain this or that form
of urban hierarchy in response to this or that set of ad-
ministrative, commercial, or other considerations. Many
features of settlement are responsive at least in part to
conditions of scarcity: of water, of building materials, of
transport routes and facilities. Still others, probably the
great majority, articulate these responses to scarcity with
historically derived perceptions and potentials: the extent
of functional differentiation and integration that a par-
ticular society encourages and will sustain, its level of
technological proficiency, its readiness to cluster or ag-
glomerate, and its subsistence choices or imperatives.
There is nothing inclusive about this listing. The point is
only that all human settlement is patterned in many com-
plex ways, the unraveling of which can provide insights
into social change and stability by no means limited to
man’s spatial disposal over the landscape. The refinement
and proliferation of settlement pattern studies therefore
reflects the widespread recognition that it is a legitimate
goal of archaeologists and anthropologists—and, a forti-
ori, of geographers—to make those patterns intelligible.

A number of the presuppositions and avenues of ap-
proach that are essential for archaeological survey in
southern Mesopotamia have been set down in a previous
study of a generally similar kind (Adams 1965, Appendix
A), and they will not be repeated in detail here. The most
basic principle is that settlement accompanies agriculture,
and that both are dependent upon assured supplies of irri-
gation water. The vestiges of ancient settlement sutvive
for the archaeologist to discover in the form of mounds or
tells, built up layer by layer out of decomposed mud brick
and other architectural and living debris. Where tells fall
into a linear pattern, as they generally do, a kind of least
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effort principle allows us to hypothesize that the line is
approximately that taken by the watercourse serving those
settlements during their floruit. With the addition of air
photographs, the individual watercourses, and even super-
imposed sequences of watercourses dating back to fairly
remote periods, can often be seen. Then, adding a final
methodological element, the superimposed occupations of
the tells can also be detected from the ceramics and other
debris profusely littering their surfaces. Mounds and wa-
tercourses thus can be brought together into an inte-
grated, changing system or sequence of systems, the major
epochs tied to ceramic and other chronologies that neces-
sarily depend in large part on excavations.

Such is the rationale of the general approach. Even
more important, however, is the mode of its detailed ap-
plication in concrete, varied circumstances. It is to the
special requirements, procedures, opportunities, and lim-
itations of the survey itself that we must now turn.

MAPS, AIR PHOTOGRAPHS, AND THEIR
INTERPRETATION

The region covered by this account heretofore has
received little cartographic attention. Potentially of great-
est utility is an Arabic 1:50,000 map series, but the exist-
ing sheets are restricted in availability and vary uncon-
trollably in quality. They naturally concentrate upon
regions of current economic importance within the fron-
tier of cultivation, moreover, and virtually ignore the
desert topography beyond it. More immediately useful,
therefore, is the British one-quarter-inch (1:253,440) map
series, perhaps most widely available in a slightly modi-
fied reproduction by the United States Army Map Service.
This furnishes a detailed (though now badly outdated)
guide to cultivated areas, particularly valuable for the
names that are carefully transliterated and copiously
supplied. But again the extent and reliability of coverage
decline abruptly beyond the frontier of cultivation. Only
a handful of the most prominent landmarks (principally
ancient mounds) are located with any precision. Else-
where the desert topography either seems to have been
sketched in from informants’ imprecise and not wholly
factual descriptions—to be rendered in such conven-
tionalized form that its relationship to existing features
is often very difficult to discern or to be dismissed with
the legend “unsurveyed desert,” which is at least more
honest. As for the aerial navigation charts available from
various United States military services at scales ranging
from 1:250,000 to 1:1,000,000, they are so generalized
as to be useless for ground reconnaissance in uncultivated
areas. ‘

Archaeological survey, under these conditions, includes
a heavily time-consuming but altogether indispensable
component of primary mapping. The means at hand, cru-
cial in its own right as a source of voluminously detailed
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information on subtle differentiations in soil texture,
moisture, and surface vegetation that are the relics of
ancient watercourses across an alluvial plain, was a set
of KLM aerial photographs at an approximate scale of
1:35,000, made temporarily available for my use by the
Directorate General of Antiquities after being supplied by
the Directorate General of Surveys. No mosaic composed
of these photographs was available, however, nor could
adequate ground controls be introduced by my own lim-
ited mapping efforts to compensate for the inevitable,
generally small distortions arising from variations in
camera elevation and perpendicularity.

My procedure in mapping was to tape together a
mosaic consisting of a dozen or more individual KLM
photographs, anticipating that the matching of different
parallel runs would help average out distortions in in-
dividual photographs and runs. After a quick tracing of
a few salient features, the mosaic then was disassembled
and the individual photographs studied in greater detail.
Prolonged examination was always necessary, under
many different conditions of lighting. Gradually a pat-
tern of linear discolorations emérged, generally consist-
ing of the faint traces of ancient levees, to supplement
more contemporary and obvious features like outlines of
seasonally swampy depressions and fields of dunes. High-
lighted with a marking pen, these faint lines could then
be added to the mosaic tracing. At some point a provi-
sional map of sufficient area was ready to serve as a basis
for fieldwork.

The field survey was largely concerned with ancient
settlements rather than with the intricate overlay of
tracings of canals and rivers of various periods that con-
stituted the dominant evidence on the air photographs.
Most, though by no means all, archaeological sites were
associated with at least a slight rise in elevation over the
surrounding plain surface, and any perceptible eminence
routinely became the object of a visit. Perhaps half of the
sites that were located had been previously identified ten-
tatively on the air photographs as suggestive discolora-
tions, either lighter or darker than surrounding areas de-
pending on complex conditions of salinity, moisture, and
time of day when the photograph was taken. Differences in
surface texture also proved suggestive, low mounds often
showing up as more uniform or “smoother” areas, perhaps
because of some reflective property of the sherds littering
their surfaces. But, while most sites could be fairly un-
ambiguously identified once their location had been
pinpointed accurately, it must be stressed that the photo-
graphs were in no sense an infallible guide to the archae-
ological sites. Hundreds of suspicious discolorations were
visited in vain, often with considerable difficulty in reach-
ing and exactly locating them on the ground, while in a
few other cases fairly large and prominent sites were
found to which the photographs provided no clue even
when closely examined with a strong hand lens.
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Thus the matching of the archaeological sites to the
provisional mapping of ancient river and canal traces
was a pervasive, demanding problem. In a sense, two
maps had to be elaborated simultaneously on a single
base, of which only one, the watercourses, was essentially
dependent on the aerial photographs from the outset.
The archaeological mapping had to have as its starting
point one or more major mounds, canal junctions, or
other features that could be unambiguously located on
a photograph. From there it was carried forward by tri-
angulation with a prismatic compass (multiple readings
permitting something on the order of £ % ° accuracy)
and measured odometer distances, transferred to the
provisional base map with a three-arm vernier pro-
tractor.

Periodic opportunities to bring these two semi-inde-
pendent mapping systems into correspondence were ob-
viously vital. Sometimes they were provided by additional
canal junctions or similar features visible on the photo-
graphs, from which further sightings could be taken on
mounds already provisionally located. Even more useful
in this respect were the ruins of small mud-walled watch-
towers and enclosures, the remains of nineteenth century
and earlier settlement in areas now wholly abandoned,
that occur on the summits of many mounds in the region.
Study of the approximate area on a photograph would
continue until, with the aid of a pocket microscope if
necessary, a structure as small as 4-5 meters in diameter
had been clearly identified at the 1:35,000 scale. With a
new position thus fixed, the locations of sites found on
earlier traverses could then be reconfirmed and if neces-
sary corrected.

The need for major, continuing corrections in a process
of this kind must be recognized as an essential condition
for accuracy. Simple errors in measurement account for
part of the difficulty, but far more common and setious
were misidentifications of the mounds and other features
—low, lacking distinctive form, frequently mirage-ridden
and obscured by dunes and blowing sand-—upon which
triangulation sights were taken. To reduce these errors,
I frequently built temporary cairns out of bricks and other
surface debris on accurately located mounds that might
later be useful for bearings. But the guiding principle in
both detecting and overcoming them was to rely on
redundancy of measurement, recording as many bear-
ings as possible on mounds in all directions rather than
merely two as a requisite minimum.

The linear traces of ancient watercourses also were
added to as the mapping of archaeological sites pro-
ceeded. More detailed examination of the air photo-
graphs, in connection with locating particular sites, added
some. Others were first observed on the ground and only
later found on the photographs as well. Still others
emerged from more problem-oriented study, as unfold-
ing awareness of.the pattern formed by sites occupied
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during a particular period led to hypotheses about where
the associated canal routes should be sought.

A penultimate stage in the mapping involved calibrat-
ing latitude and longitude intervals from know land-
marks in the air photographs, principally along the Tigris
and Shatt al-Hilla courses. At this juncture certain dis-
tortions became evident, arising from the use of individual
aerial photographs as a surrogate for a map base. Map
sections that had been drawn from temporary mosaics
of photographs, progressively extended northward from
the Euphrates near Warka, had to be joined with those
developed from air photographs of the Tigris course
west of Kut. Cumulative discrepancies over this distance
of about 140 kilometers, before partial correction by
averaging errors and redrafting, varied from 400 meters
to about 1.4 kilometers; it is reasonable to suppose that
most or all have now been reduced to less than 1 kilo-
meter.

Finally, the draft of the base map prepared in the field
was photographically reduced and completely redrafted.
At this time an effort was made to apply consistent stan-
dards and symbols of representation, and the original
site-numbering system that followed the order visited
was replaced by a system based on contiguity that per-
mitted easier reference. It is regrettable that the air photo-
graphs were not available to me for continued use as the
analysis of the survey’s findings proceeded after com-
pletion of the base map. The discovery of long lines
and consistent patterns of contemporary settlements, dis-
played herein in a sequence of maps of sites occupied in
successive historic periods, argues forcefully that certain
apparent lacunae might be filled by more closely examin-
ing the photographs for those areas. But any iterative
process of closer approximation and improvement of
detail ultimately reaches a point of diminishing returns.
It seems rather doubtful that the additions that might be
made by further restudy of the air photographs—using
only these methods, at least—would be significant ones.

There are several features of the base map, conventions
systematically followed in its preparation, that one should
bear in mind. Differing fundamentally from air photo-
graphs, any map is a system of symbols, a selection of
certain aspects of reality for representation at the expense
of other aspects. This map, in the first place, seeks to
minimize inclusions that are of modern origin. No indi-
cation is given of roads and communications, even the
most important trunk routes. A number of the more im-
portant contemporary towns of the region are conven-
tionally shown for convenience of reference, but no
attempt is made to give the names and locations of the
large number of smaller settlements. The major rivers
are in their modern position, or at any rate in the beds
they occupied at the time the air photographs were taken
in 1961-62. Modern canals are not shown, however, to
the extent that they can be differentiated from earlier
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ones through the evidence on the aerial photographs
alone.

This last-mentioned convention obviously introduces
a degree of ambiguity, since I will argue later that earlier
canal levees generally have been selected as the optimal
courses to be followed in the design of subsequent irriga-
tion networks. But, fortunately for our purposes, com-
prehensive modern systems have only begun to be intro-
duced in the last few decades. And the traditional system,
for a long time haphazardly maintained and more re-
cently subject to small-scale, eclectic extensions, fails to
obscure at least its larger-scale antecedents of the Sasan-
ian and Early Islamic periods. The latter differ not only
in size but in straightness and in regularly branching
elements of an overall design. These features in most
cases can be identified beneath the irregular and discon-
tinuous segments of later centuries and are the only ones
to appear on the map within the zone of cultivation.
Beyond the limits of cultivation, on the other hand, es-
sentially all traces of former canals and meandering, pre-
sumably more “natural” watercourses that are visible
on the air photographs have been recorded on the map
as of relatively ancient origin.

Clearly, the air photographs permit a recording of
former watercourses in the desert areas much superior
to that in the cultivated zone. But there are limitations
and uncertainties to be kept in mind even there. Only a
few of the very largest ancient canals can be readily fol-
lowed on the photographs as continuous lines. More
commonly, parts are quite apparent, but most can be
followed only with considerable difficulty, and in a few
places the lines cannot be detected at all. To increase
intelligibility, all of these conditions have been rendered
on the map by continuous lines of uniform width, insofar
as the existing gaps are small enough to leave a reason-
able assurance of the continuity of the original canal
course.

The use of lines of uniform width (except in the case
of a few major arteries like the Shatt al-Nil) obviously
sacrifices information on ancient canal size that would
be useful for some purposes. One can imagine studies
concerned with population density, for example, in which
estimates derived from aggregate areas of settlement are
checked and complemented with estimates of aggregate
agricultural output derived from calculations of canal
capacity. But the variation in the clarity of the photo-
graphic traces indicates the difficulties that will beset such
an effort, at least until it is undertaken on such a scale
that the photographic evidence is massively supplemented
by ground recording. Levee width alone, moreover, is
at best a somewhat dubious measure of canal size. Long-
continued use of a small canal may lead to the accumu-
lation of spoil banks as massive as those from a briefly
used larger one, and changes in slope and cross-sectional
area can also have important effects on the siltation rate.
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An approach to ancient demographic, social, and eco-
nomic conditions through a network analysis of flows
in the canal system at a given period, therefore, is very
likely to require an extensive program of levee cross-
sectioning.

Still a further difficulty is that elevated levees are ex-
posed to wind erosion, particularly as the balance of
surface material in an area shifts toward fine, uncon-
solidated sand. Sharply contoured, substantially elevated
spoil banks of former canals are absent in this entire
region except where they are associated with settlements
that demonstrably were abandoned within the last cen-
tury or so. Hence the mass of remaining levee material
may be in no way proportional to the original mass.
However, this does not mean that levees can simply be
blown away without leaving any trace. Probably there
is a sorting process in which heavier particles are left
behind, for even very low levees that are almost im-
perceptible on the ground frequently are associated with
a clear line of discoloration on the air photographs. An-
other possibility, suggested by a Cassite canal adjoining
site 1590, is that compacted material in the bed of a canal
may tend to be cemented together by clay and fine silt
particles. In that instance, at any rate, a slightly elevated
white ribbon of canal bed deposit remained behind al-
though the spoil banks that once must have adjoined it
had completely disappeared.

The largest dune field in the region, extending from
ancient Adab to beyond Umma in a southeasterly direc-
tion, directly adjoins and largely overlies the traces of
the largest and most long-lived of the region’s ancient
watercourses. It cannot be doubted that the bulk of
this aeolian material is locally derived, and that in fact
these dunes embody in an altered state a considerable
part of the original mass of the river levee. Figure 32,
traced directly from the air photographs, illustrates the
patterning of the dunes in relation to the surviving traces
of the watercourses, which in many places have been
etched into low relief by the same wind-borne sand that
elsewhere covers them.

How should we interpret these traces? Generally they
consist of close-spaced, varvelike patterns parallel to
the direction of flow in the bed. Probably they are to be
explained as relics of alternating intervals of high and
low flow, for such alternations would necessarily be
accompanied by differences in bed-load particle size. But
a more difficult question concerns the dating of the exist-
ing surface traces. If a very large proportion of the parent
material of the levee has been scoured away, then the
varves should represent a conflation of the beds occupied
by the watercourse during a large part of its existence.
In the absence of evidence of successive meander-cutting,
however, this is not the appearance given by the existing
traces. Instead, therefore, we are probably witnessing
the bed only as it was situated during the terminal period
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of full-scale flow, covering all or part of the Isin-Larsa
period. That the bed as shown is not later than the early
Old Babylonian period is shown by sites 1175 and 1460,
both of which date from that period and are positioned
directly over the watercourse after it must have ceased
to function.

A somewhat different interpretation appears to be
required in the case of the watercourses joining in the
vicinity of site 039 and continuing south-southeast to
supply Uruk. The visible traces of a bed here closely ad-
join a series of sites (039, 097, 100, 131, 242, etc.) that
continued into the Old Babylonian period but that were
not occupied later. On the other hand, site 1555, which
was apparently already abandoned by the end of the
Isin-Larsa period, is not associated with the visible traces
of this or any other watercourse. Here, therefore, the
bed that can be followed on the ground and in the air
photographs is apparently Old Babylonian, that is, slightly
later than the larger bed that can be traced southeast of
ancient Adab. But the two cases are similar in that only
the terminal period of use of the watercourse appears to
be represented in its surface traces.

A third instance of a major natural watercourse, re-
quiring an interpretation substantially different from
either of the foregoing, is the complex series of meanders
northeast of Nippur. The upstream traces of this water-
course have been first identified northeast of ancient
Kutha, adjoining the important late prehistoric town of
Tell ‘Uqair (Buringh 1960, fig. 72). Shortly disappearing,
they reappear again near site 670 more than 70 kilometers
downstream, emerging at that point from beneath the
heavy overburden of a series of major, much later canal
levees that all tend east-northeast. The course is lost to
view again under the recent sediments and disturbances
of cultivation associated with the Shatt al-Gharraf, more
than 75 kilometers southeast. Over much of this distance
it can be traced not as a single, slightly sinuous but on
the whole relatively linear bed, as in the two foregoing
cases, but rather as a series of alternate courses of con-
siderable breadth, variability, and obvious duration.
There is evidence, for example, for the formation and
pinching off of several meander loops, while elsewhere
(near site 1171) a process of lateral meander movement
or “sweep” can be followed over a distance of more than
6 kilometers. This is a strikingly less controlled, more
“natural” river regime than in the other two cases, and
it clearly reflects the successive beds associated with that
regime over a much longer period.

The lower end of the observable part of this ancient
watercourse, northeast and east of ancient Adab, appears
to differ in important respects from the remainder of it.
Traces of alternate course-cutting and meander migra-
tion disappear. There are also several bifurcations in
the channel that appear curiously stable and unaffected
by the processes of movement that are so evident farther
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upstream. Interpretation is unfortunately made more dif-
ficult by the fact that, immediately below these bifurca-
tions, the massive overburden of recent Shatt al-Gharraf
sediments obscures whatever further traces there might
be. But what can be seen is perhaps best explained by
the hypothesis that stream velocity was greatly reduced
at this point, and that we are witnessing the remains of
a deltalike series of mouths through which the channel
found its way into a much larger body of water. An
attractive candidate for the latter is a long arm of the
Arabo-Persian Gulf, extending more than 300 kilometers
northwest of its present shoreline. But of course it is
equally possible that the channel at this point merely
drained into a large inland swamp or series of lagoons.

The dating of this course, as 1 indicated in the pre-
ceding chapter, can be confidently assigned in the main
to the Uruk period. It is most extensively traced out by
accompanying settlements in the Early and Middle sub-
phases of that period, seems to have undergone partial
abandonment in Late Uruk, and survived into Jemdet
Nasr times only as a few vestiges. Most or all of that
span is presumably reflected in the sequential develop-
ment and then permanent demise of the meandering
watercourse that can still be traced out on the surface.
In this case, it thus appears, either accompanying alluvia-
tion was less extensive to begin with or wind erosion
of the former levee has been extensive enough to expose
underlying beds that still remain buried in the former
two cases. Such wind erosion, if it did occur, probably
was at least partly antecedent to the many later canal
systems whose levees now overlie the bed, their cross-
cutting patterns suggesting many alternative directions of
flow. This implies that a major cycle of wind erosion
may have occurred before the Third Dynasty of Ur. Such
a reconstruction can only be somewhat speculative at
present, but it argues plausibly for the first appearance of
dune fields in the region, embodying these wind-eroded
levee sediments, by no later than the mid-third millen-
nium. Whether the substance of dunes of that antiquity
has remained permanently unconsolidated since then,
while shifting from place as atmospheric circulation or
topographic conditions changed, can only be a matter
of conjecture. We have noted, however, that wind deposi-
tion of sheetlike deposits tending to merge imperceptibly
with the plain surface is going on simultaneously today.
That suggests a shifting balance of wind erosion and
deposition, a process of recycling from cultivable plain
to dunes and back again, which may continue in-
definitely.

While these three cases are of considerable importance
to the reconstruction of settlement and irrigation patterns
in the periods to which they pertain, my purpose in dis-
cussing them here has not been to deal with their historical
impact. They are intended to illustrate the range of topo-
graphic information on early watercourses that the air
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photographs and surface reconnaissance make available,
opening up rich interpretive possibilities for unexpectedly
early periods. It must also be cleatly recognized, however,
that these possibilities are beset with limitations and
ambiguities that are unlikely to be overcome without
much more detailed study.

As the base map profusely illustrates, ancient canal
levees of various periods repeatedly bifurcate, intersect,
and cross one another. In many cases the air photographs
suggest which canal line is superimposed on, and hence is
presumably later than, the other. But that evidence often
involves a large element of uncertainty. Since canal levees
were so often reused, moreover, what might be inter-
preted as the stratigraphically superimposed, later canal
may be no more than a late reuse of a line that on the
whole precedes the one it apparently crosses.

There is a still more intractable difficulty in trying to
illustrate the set of junction points that defines the
branches of an ancient canal system as it functioned at
any given time. Such systems were continually subjected
to major as well as minor alterations in an adaptive
process that took account of reductions and uncertainties
in flow as well as many other variables. From a very
early time, certainly no later than the early third millen-
nium B.C., it was a design characteristic throughout this
region that districts could be supplied with irrigation
water from at least two different trunk canal systems
that presumably would be unlikely to suffer simulta-
neously from impediments in flow. Hence the actual
pattern of flow must have been at least in part a matter
of local option. To speak of the nodes and branches that
constituted a canal system “at any given time,” there-
fore, only begs an unanswerable question. Was the “time”
at which we attempt to offer a map representation of a
system the moment it left a Sasanian engineer’s draw-
ing board? A normal year of operation or a year of
water shortfall? A summer or a winter growing season?
Or even, a particular day in the operation of the system?
The answer would quite possibly be very different in all
these instances. Except in a few cases that are completely
unambiguous (again, the Shatt al-Nil provides most of
these exceptions), all crossed canal lines accordingly
have been broken at their junctions to indicate uncer-
tainty as to the sequence or contemporaneity of the canals
involved.

One other modern human artifact appears on the base
map—the frontier of cultivation. The one that is con-
tinuously delineated is taken from the air photographs
and hence corresponds to the early 1960s. More recent
extensions in the cultivation zone have in some cases been
substantial. This is particularly so to the north and east
of the surveyed region, where the relatively more ade-
quate waters of the Tigris and the Shatt al-Gharraf have
encouraged not only government-initiated schemes but
also a rapid lengthening of the tails of existing canals
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by local cultivators. Arrows are employed on the map
to suggest the direction and extent of these recent move-
ments. No attempt was made during the fieldwork to
keep a continuous record of the new position of the fron-
tier, however, so that the map furnishes only a very ap-
proximate indication of what has been a significant shift
in the proportions of cultivated and uncultivated land
over a relatively limited period.

Shown in stippling on the base map are areas of dunes.
In large part these lie outside the cultivation perimeter,
although in places farmers have sought to stabilize some
of the looser, less actively moving dune groups and to
extend field canals and cultivation into their midst. There
has been no systematic study of dune formations in this
area, but the dune fields whose outlines have been traced
from the air photographs generally consist of symmetrical,
lunate forms of barchans, sometimes closely grouped into
oscillating, wavelike ridges with alternating barchanoid
and linguoid elements (Cooke and Warren 1973, p. 288).
In this region individual dunes are generally small, though
some can cover a hectare or more and rise to a height
of 7 or 8 meters. It is not the individual, isolated dune
that furnishes the principal obstacle to archaeological
survey, but rather the much larger, dense grouping that
may extend almost impenetrably over several square
kilometers. Such groupings may completely cover archae-
ological sites, and in any case they make it much more
difficult to detect sites. Even with four-wheel-drive ve-
hicles, travel is impossible except on rare occasions after
a heavy rain, so that a significant reduction in the effec-
tiveness of survey must be assumed within the dune areas
that are shown.

As T have described more fully in a separate section
dealing with the configurations of a changing landscape,
the dune represents only a portion—and probably a
relatively small portion—of the aeolian bedforms of the
region. Low hummocks or nebkbas that have formed
around desert shrubs also occur over vast areas, con-
tinuing a very rough microtopography within a contour
interval of 50 centimeters or less even after the surface
vegetation has disappeared and the roots have been re-
duced to a brittle skeleton lacing the sand together. Least
obvious to the casual observer are very low, sheetlike
deposits, sometimes slightly undulating. They tend to
merge with dune fields or to blend imperceptibly into
irregularly wind-eroded plain surfaces, so that their thick-
ness and area are usually very difficult to estimate. Occa-
sional gullying after intense local rain squalls sometimes
exposes aeolian deposits 10 or more centimeters thick
that rest unconformably on the underlying alluvium,
even where no hint of such deposits was apparent from
the surface. For the moment this serves only to illustrate
that aeolian deposits should not be thought of as always
coterminous with the dune fields shown as stippled areas
on the base map. Subsequently, we will need to consider
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further the implications of these deposits for the complete-
ness of the record of the survey.

A final mapping exercise was undertaken on a some-
what experimental basis. Figure 6, covering essentially
the whole of ancient Sumer and Akkad, tests the utility
for archaeological purposes of the Earth Resources Tech-
nology Satellite (now LANDSAT) images. These images
are now readily and inexpensively available, including
multiband and other image options that offer important

advantages for specialized interpretive purposes. The.

two used for this map were merely standard prints, en-
larged to the same 1:250,000 scale as United States air
navigation maps. Traces of ancient watercourses shown
in the figure aré essentially those that can be detected
in the LANDSAT images, while the modern river courses
and certain other details have been taken from other
maps. But the essential point is that the interpretation of
the images was done independently from the main map-
ping based on ordinary aerial photography, so that the
two provide largely independent analytical statements
about the layout of main features of ancient canal systems.

Certain limitations of the satellite images emerge at
once. Their resolving power is extremely low, which of
course is why (unlike military satellite photographs) there
are no security restrictions on their distribution. It might
even be said that they are not strictly suited to the delinea-
tion of ancient canal lines and other fairly small-scale,
precise features, since the minimum unit of ground defini-
tion is about 80 meters in diameter. There is a continuous
gradation between linear discolorations that are reason-
ably unambiguous and a much larger number of others
that oscillate between appearing genuine and appearing
to be possible figments of the imagination. A somewhat
similar difficulty on occasion characterizes the use of
ordinary aerial photographs, to be sure, but only in a
minority of cases, with little overall effect on the pre-
ponderant mass of substantive detail recorded on the
base map. Here, on the other hand, the great majority
of cases must be classified as more or less doubtful.

Poor resolution perhaps also accounts for the absence
of ancillary indicators (e.g., disused segments alternating
with contemporary reuse) as to the antiquity of a linear
trace that presumably represents a watercourse levee.
Only by comparing the LANDSAT-based map with one
drawn from the other photographs can the modern fea-
tures be identified and eliminated. However, some other
omissions are more difficult to explain. Coverage in desert
ateas is particularly poor. Major ancient levee systems
that dominate the air photographs of uncultivated areas
(e.g., the Shatt al-Nil leading to Uruk, the second Shatt
al-Nil northeast of Nippur, and the third, classical Islamic
Shatt al-Nil flowing from south of Kish to Na‘amaniya
on the Tigris) are essentially untraceable on the LAND-
SAT photographs.

One might wonder, with so many substantial draw-
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backs, whether on balance the LANDSAT images can
possibly have any utility for the reconstruction of ancient
canal systems. I think figure 6 argues conclusively that
they do. To begin with, inadequate representation of
desert regions is not a problem; those are the regions for
which the ordinary air photographs have already supplied
an almost indigestibly voluminous record. What the
LANDSAT images supply is a very broad overview of
almost the whole of the alluvial plain, permitting the
major features of canal and watercourse systems in at
least the vast cultivated region to be identified very
quickly. And the essential congruence of that overview
with the findings of many months of field survey and
work on other maps and air photographs can be con-
firmed easily by comparing figure 6 with other maps in-
cluded in this study.

The LANDSAT system apparently records some very
broad aggradational features (i.e., levees) at least as well
as ordinary air photographs. Perhaps in the latter these
broad but diffuse traces tend to be submerged by masses
of subsidiary detail. At any rate, they appear as light lines
against a darker field on the LANDSAT images. Possibly
levee sediments are in fact lighter in color; they may also
appear lighter only because they are slightly elevated and
therefore drier. But, whatever the explanation, the re-
construction of these levees in cultivated areas allows
the main outlines of the ancient canal systems to be ex-
tended far beyond the limits of the surveyed area. Surface
reconnaissance confirms that at least some of the levees
so reconstructed stem from as early as the second mil-
lennium B.c. The bulk are Parthian, Sasanian, or even
later, and their interdiction by the Shatt al-Hilla and the
reunified course of the Euphrates below Samawa helps
to confirm the relative recency of the latter.

Other features emerge from examination of the
LANDSAT photographs that are of considerable his-
torical importance, even though they lie outside the region
that systematic survey data allow us to deal with in any
detail. Alternative courses of the ancient lower Euphrates
past Eridu and Ur can be tentatively identified. A com-
plex picture also emerges of river and canal successions
and bifurcations in the region around the Islamic city of
Wasit, differing considerably from the usual reconstruc-
tion in which the medieval Tigris is said simply to have
adjoined that town. In general, then, this map serves not
only to check and supplement the findings of recon-
naissance within the surveyed area and its immediate
environs, but also to provide at least provisional coverage
of a much larger region including the entire settled core
of the ancient alluvium.

BOUNDARIES OF SURVEY COVERAGE

While aeolian deposits furnish an undeniable obstacle
to desert survey, the obstacles within the cultivated zone



identifiable in LANDSAT imagery.
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levees

Fig. 6. Major ancient
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tend to be very much greater. In the first place, ancient
canals and watercourses are much more difficult to trace
in areas that already lay within the cultivation perimeter
at the time of the first comprehensive aerial photography.
Further, the small, low sites that are a major element in
this survey’s analytical framework, particularly for under-
standing the late pre- and protohistoric periods, are ex-
tremely difficult to detect when they occur in cultivated
fields. Not only are they easily hidden by the crop plants
(and sometimes to an almost equivalent extent by weeds
that grow rapidly during the fallow cycle), but they are
generally plowed through by farmers rather than left as
slightly elevated, uncultivated islands. The result is that
the low and subtle but distinctive contour that is created
by the cap of sherds on these sites, often visible for a
kilometer or more in the open desert, is altogether lost
to view. Only by gridding these areas on foot, in traverses
not more than one or two hundred meters apart, could
the same intensity of survey be achieved as can be car-
ried out in the desert with a primarily motorized mode of
travel at grid distances five or even ten times greater.
Finally, of course, the presence of canals and cultivation
greatly impedes vehicular access to the margins of an
area where foot reconnaissance is thought to be necessary.

For these reasons the survey tended to stay outside the.

frontier of cultivation. As I will presently detail, excep-
tions were made to take advantage of more favorable
conditions or to avoid important lacunae in coverage of
major ancient watercourses and urban hinterlands. On
the whole, however, it was fortunate that the primary
focus on courses of the ancient Euphrates happened to
coincide largely with uncultivated areas. As the desert
boundary recedes before advancing waves of cultivators,
and as the remaining desert land surface is increasingly
crisscrossed with roads and other improvements that
gravely jeopardize its archaeological sites, those areas
were the highest priority of study that could be met within
the limited time and means available to a single in-
vestigator.

The effective boundaries of the surveyed area are sug-
gested by the distribution of recorded sites, as well as
by the cultivation limits plotted on the base map. A
dashed line indicating the outer boundary of reconnais-
sance also is given on the maps showing the distribution
of known settlements in particular protohistoric and
historic periods. But a fuller discussion of conditions
along particular sections of this boundary is needed to
relate the survey’s findings to the broader pattern of settle-
ment distributions within southern Mesopotamia as a
whole.

To the northwest, the area of this reconnaissance ad-
joins a region that was briefly and superficially examined
by the author and Dr. Vaughn E. Crawford as part of the
Akkad survey in 1956-57. Much of it lay outside the
primary focus of concern at that time, and in fact was
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visited primarily to record a site fortuitously exposed by
the excavation of the main drainage canal of the Mussayib
irrigation scheme (A 221; cf, Harris ahd Adams 1957).
At that time the region was wholly uncultivated, but it
has since been included within the expanding Mussayib
project. I had expected to use the classical Islamic Nil
canal, the ancient bed of which can be easily followed
east northeast to the environs of the modern town of
Na‘amaniya on the Tigris, as the northwest boundary
of the present survey. A look at the base map will show
that this was done in part, but that in places dense cul-
tivation has now pushed southward across this otherwise
convenient boundary.

Continuing south along the western perimeter, the
Akkad survey extended to Tell Abu Salabikh (A 275)
and Nippur. I visited only a limited number of sites in
this area on short field trips during the early 1960s, how-
ever, and almost all of them have been rerecorded and
assigned new numbers within the present, more compre-
hensive system. There are a few exceptions shown on
the base map for which new data are not available (A 221,
259, 261, 264, 266, 273, 274, and 275). These are given
under their original numbers both on the base map and
at the end of the site catalog; the data originally pub-
lished (Adams 1972) on them has been supplemented
where possible from the original field notes and from
photographs of the collections. Since all of this area
farther to the northwest has received some study as part
of the Akkad survey, the whole of it has been desig-
nated here as one of “limited survey.”

South of Abu Salabikh is an area of cultivation pro-
vided for by the Shatt al-Dhagharah and its effluents. It
forms a long, broad peninsula extending southeast over
the towns of ‘Afak and Al-Bdayr almost to the site of
Fara, ancient Shuruppak. West and northwest of ‘Afak
this is a zone of dense cultivation, limited drainage, and
intermittently marshy conditions. No archaeological sites
were reported by residents of the area, nor were any
listed in the-records of the Directorate General of An-
tiquities. Co%\uently no attempt was made to survey it.

East and southeast of ‘Afak is a different matter. Water
supplies for canal irrigation grow progressively sparser
as one moves toward the tails of the Shatt al-Dhagharah
system, and reportedly also have grown sparser during
recent years as upstream users have claimed a greater
share of the available flow of the Euphrates. Soil salinity,
which regular, adequate irrigation might otherwise hold
in check, has become a serious problem in many areas.
This is accordingly a region in which, as the absence of
arrows on the base map shows, the frontier of cultivation
has remained relatively static since the early sixties. In
fact, the frontier can more accurately be said both to have
receded in places and generally to have “softened.” It
no longer marks a relatively abrupt transition between
a zone of continuous cultivation and desert. Instead,
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there is a wide zone in which large, irregular tracts have
gone out of cultivation altogether, while elsewhere some
agriculture is continuing. The remains of numerous aban-
doned villages are to be seen (cf., e.g., Nissen 1968), their
inhabitants reportedly having moved to better-favored
districts along the Shatt al-Gharraf and elsewhere. It
follows that many of the difficulties of conducting an
archaeological reconnaissance in cultivated terrain men-
tioned earlier are greatly ameliorated here.

Two other conditions combined with this to make a rel-
atively systematic survey of the region highly desirable.
One was that a number of sites within it were listed in Di-
rectorate General of Antiquities records. Information on
their dates and location proved of variable quality, but
in at least some cases it strongly suggested early occupa-
tion. Second, reconnaissance of the Warka area in 1967
(Adams and Nissen 1972) and the initial phase of re-
connaissance around Nippur in 1968 had made it clear
that several important early canals or rivers flowed
through the area. Hence the region was given careful
scrutiny during the 1975 campaign. Coverage is un-
doubtedly somewhat less complete and systematic than
in areas where cultivation is altogether lacking, but it is
more accurately described by placing the region within
the primary zone of intensive survey rather than in one
of the peripheral zones of limited survey.

South of this peninsula of cultivation is another area
that today is given over to nomads and semisedentary
folk. It is a region for which the great mound of Ishan
Bahriyat, ancient Isin, may perhaps be thought of as the
major focus. To the west lies another frontier of cultiva-
tion, this one expanding vigorously eastward. Here the
boundary was not “soft” but continuous and relatively
impenetrable. It also constitutes the boundary of the
surveyed region, therefore, except in a few instances
where mounds were found to be accessible from the
secondary road network serving the cultivated area. Also
shown within the cultivated area are a number of sites
that were not visited but that have been assigned numbers
because they can be approximately located (and in most
cases, dated) from information in the Directorate Gen-
eral of Antiquities files. The site catalog summarizes and
gives the source of the available information, and a tri-
angular symbol is used on the map to indicate that the
size and location have not been accurately assigned on
the basis of direct inspection with the aid of the air photo-
graphs, as was the practice for the main body of sites
making up the survey.

As 1 indicated eatlier, there are obvious difficulties in
detecting small, low sites within the cultivated zone. In
addition, however, both the records of the directorate
and my own unsystematic observations (while repeatedly
driving through the cultivated zone from bases in towns
along the lower Euphrates) suggest that substantial ele-
vated mounds are relatively much less numerous than in
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the desert. Probably this is because the cultivated zone
here adjoins the Shatt al-Hilla and other western, demon-
strably fairly recent Euphrates branches. Relatively small,
scattered sites of any period might be expected along
minor streams or canals, but the substantial, closely
grouped, long-continuing mounds of second millennium
B.C. and earlier date are to be sought instead along more
ancient Euphrates courses that parallel one another
through what happens to be desert today.

It is also clear that very active alluvial deposition has
been continuing along the modern Euphrates branches
for a full millennium or so, with little or no counterbalanc-
ing wind erosion in that immediate region. Hence any
mounds there that once were of prominent height are
likely to have been partially or even wholly buried beneath
a thick blanket of sediment. But, if that is so, one must
conclude that overbalancing tendencies toward alluvial
deposition also were characteristic along the older
Euphrates courses to the east when the latter were in
primary use. Given those conditions, most of the numer-
ous low Uruk sites that constitute a major theme of in-
vestigation in this study may well have been completely
buried for a considerable time. The opportunity to study
them today thus is an outcome of the westward shift of
the Euphrates and the shrinkage of the cultivation frontier
since classical Islamic times, both of which have replaced
alluviation with wind erosion as the preponderant geo-
morphic force in the desert.

The entire southeastern part of the region covered by
the site map has been previously described as the outcome
of the Warka survey (Adams and Nissen 1972). A sum-
mary of the same data is included here to provide as com-
prehensive a picture as possible of ancient settlement
patterns on the lower Euphrates floodplain. To avoid con-
fusion of reference, the numbering system applying to
the Warka survey has been retained, covering the 466
sites in that part of the region. Starting again with site
501, 1,139 newly numbered sites are cataloged here. Many
of these include components of widely different ages, and
comprise numerous mounds not immediately adjacent to
one another, so that the actual number of sites is some-
what larger.

The eastern boundary of the survey is more simply dis-
cussed: with only insignificant exceptions, it follows the
frontier of cultivation that is dependent upon feeder
canals from the Shatt al-Gharraf. To the south, where the
Warka survey was conducted only five years or so after
the air photographs were taken, no information is avail-
able on recent advances in cultivation. At least in the
north, however, the relatively more plentiful waters of
the Tigris have led to a wide advance in virtually all areas.
Moreover, the newly cultivated lands seemingly are
farmed with greater reliance on agricultural machinery,
and in wider, more continuous tracts with dense stands
of crops not interrupted by old field canal levees and
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other topographic irregularities. Effective survey under
such conditions was altogether impossible without a
grossly disproportionate expenditure of time.

There is a further area that has been labeled “limited
survey” on the period maps. Irregularly triangular and
covering about 800 square kilometers, it occupies the
northern end of the eastern boundary. This area is largely
within the cultivation perimeter, although the intensity
of agricultural use appears to have declined considerably
in the wake of localized political shifts accompanying
the Iraqi revolution of 1958. An archaeological survey
of it appeared desirable in order to clarify the source of
the water that must have flowed past the important early
town of Tell al-Wilaya. Records in the Directorate Gen-
eral of Antiquities indicated that third millennium dates
had been assigned to a number of sites in the area (627,
878, 882, 891, and 898) that, if the dates are correct,
possibly traced the line of a canal from the Tigris.

As “limited survey” implies, a brief reconnaissance was
undertaken in this area along the secondary road network.
It was possible to reach a number of the previously re-
ported sites in this manner, including three of the five
reportedly early ones that had seemed to define the third
millennium canal line. None proved to have early pottery,

nor was pottety earlier than the first millennium ».c.°

seen on any of the other sites visited in the area. Hence
the special rationale for conducting an intensive study
of the area disappeared, and its exclusion from the normal
survey perimeter because it lay within the cultivated zone
led me to cease work there. The problem of the source
of Tell al-Wilaya’s water unfortunately remains as enig-
matic as ever.

The final survey boundary needing comment is internal.
Immediately west of the area just described is a large
depression known as the Haur Dalmaj. This was already
recorded as a perennial swamp in the late nineteenth
century (Kiepert 1883), at a time when it must have been
supplied primarily by periodic Tigris floods and runoff

from adjacent areas of desert. A half-century later the

British quarter-inch map series indicated that it had grown
substantially in area, supplied by the tails of pump-fed
canals that were being rapidly introduced along the Tigris
to the north. It continues today, now receiving massive
further water supplies from the main drainage canal of
the Mussayib irrigation project that has its outlet in the
vicinity of site 646. The total area permanently affected
is about 150 square kilometers, including broad ex-
* panses of more or less perennial water interspersed with
the remains of ancient levees and other topographic
irregularities. Aithough the water obviously rises and falls
according to the season, an attempt to survey this area
in late August 1973, theoretically under the lowest water
conditions, was abandoned when I discovered that tem-
porarily exposed areas of the bed of the depression were
composed of treacherous and impassable sabkha soil. In
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the spring of 1975 therefore, survey was continued only to
the margins of the standing water. The depression itself
must be considered wholly outside the zone of study.

RECONNAISSANCE SEQUENCE, PROCEDURES,
AND EFFECTIVENESS

The fieldwork associated with this study took place in
four unequal phases, necessarily separated by long in-
tervals. Initially it had seemed possible to plan for a
series of campaigns of moderate duration in sequent
years. The first, lasting from late October through Decem-
ber 1968, led to the recording of 389 sites northwest,
northeast, and southeast of the Oriental Institute’s field
headquarters at Nippur. This led to a heightened aware-
ness both of the overwhelming abundance of Sasanian—
Early Islamic surface remains and of the considerable
uncertainties surrounding the ceramic chronology of these
periods. Hence the remainder of the first season was
devoted to a stratigraphic sounding in a small site oc-
cupied during those periods, to provide an improved
typological sequence with which to undertake the further
reconnaissance that was expected to resume the follow-
ing autumn (Adams 1970).

A few months later, however, a formal application to
continue the reconnaissance was denied. I devoted several
ensuing years to research on other themes and to a Uni-
versity of Chicago administrative assignment. During a
visit to Baghdad in early 1973 I once again obtained an
approval in principle. A very brief second campaign was
thereupon conducted in late August and September 1973.
My intention to penetrate certain swampy areas north
of Nippur during the season of low water proved un-
feasible, but some of the procedures needed for a more
systematic reconnaissance were elaborated. An additional
sixty-seven sites were logged in areas northwest of Nippur
and north of Tell Abu Salabikh. Administrative responsi-
bilities precluded continuation of the work for longer
than a few weeks, but on this basis plans were laid for
a major resumption in the succeeding academic year.

There were moderate further delays, and for a time
it appeared that the Iraqi authorities might once again
rescind the needed approval. Ultimately, however, the
third and longest phase of fieldwork got under way in
early February 1975 and continued through May. Tem-
porary field camps were established in a succession of
places indicating the wide geographic coverage to which
this campaign was devoted: initially the German ex-
pedition headquarters at Warka, then sequentially in the
towns of Rumaytha, Diwaniya, ‘Afak, and Na‘amaniya.
In all, 707 sites were recorded, although in this as in the
preceding cases the number of provisional listings was
slightly modified by later analysis.

Finally, about a fortnight in December 1975 was ex-
clusively devoted to certain methodological problems for
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which further field data were needed. Several additional
sites were recorded that had been overlooked, but the
bulk of the effort was devoted to sampling procedures
and to intensive collections from many of the small pre-
and protohistoric sites. This activity was limited to what
could be accomplished within a day’s journey from the
base at Nippur, and thus it coincided for the most part
with the area initially surveyed in 1968.

The breakup of the work in this unforeseen fashion had
several important consequences. In particular, succeeding
phases embodied improvements in method and theory that
had been worked out during the interim. In 1968, for ex-
ample, I had not yet made the acquaintance of any of the
diverse and promising formal approaches to locational
theory. Until after the end of the reconnaissance that year,
moreover, I did not have access to the clarification of the
Sasanian-Islamic ceramic chronology that stemmed from
the excavations at Tell Abu Sarifa in the months immedi-
ately following. By the 1975 season similar improvements
were also available for the protohistoric ceramic chronol-
ogy as detailed in Appendix A to chapter 3.

To some degree, these and other cumulative improve-
ments were retrospectively applied to the initial findings
during the final phase of methodologically oriented field-
work. However, this was necessarily limited to a relatively
small number of sites, and particularly to those in the pre-/
protohistoric and Sasanian—Farly Islamic periods. There
remain many sites to which somewhat different dates
might have been assigned had they been visited in 1975 in-
stead of 1968 or even 1973. Those for which this seems
most likely, either on the basis of entries in the original
notes or on the basis of restudies at adjacent sites where
similar original datings were later modified, have been
more or less tentatively corrected in the site catalog and in
the relevant tabulations. But some differences based on
sequential changes in the dating criteria obviously remain.

There is another consequence of the repeated, involun-
tary setbacks to the research schedule that is less obvious
but no less important. Uncertainties surrounding this pro-
gram of archaeological survey varied in intensity but were
always present. Apart from serving as a brake on long-
term forward planning of the research, these uncertainties
tended to place a premium on rapidly completing at least
an initial reconnaissance of a broad area rather than on
applying a more elaborate and time-consuming survey
method to a restricted area. That judgment on priorities,
dictated by external circumstances, remained uniform
over the entire seven years that the field research was
either in abeyance or in progress. It had a decisive bearing
on the selection of the site-detection and dating proce-
dures followed, with which I now must deal in further
detail.

As1suggested earlier, conditions over a great part of the
surveyed area did not permit a uniform, gridlike coverage
in the search for ancient sites. Belts of dunes and season-

38

ally filled depressions were the most evident obstacles,
but other impediments to rectilinear travel were almost
as serious. Sand hummocks that have formed around
desert shrubs, for example, have converted much of the
uncultivated plain into a surface that is at best rough and
often all but impassable. Wind erosion, concentrated
along the raised surfaces of ancient levees, often gouges
out formations of buttes and steep-sided channels that are
even more difficult for a vehicle to traverse than the
worst of the hummocks. In places, as in the desert around
ancient Isin, which was abandoned only late in the past
century, the steep spoil banks and trenches of former
canals still act as barriers for considerable distances. As
a subjective estimate, less than a third, and probably less
than a fifth, of the area within the zone of intensive study
was an open desert land surface permitting unimpeded
movement and easy site detection.

In the limited areas where the going was good, some-
thing approximating a series of parallel traverses was gen-
erally carried out, at distances of about 1 kilometer. Differ-
ent tactics had to be adopted where this was not possible,
varying according to both the potential importance of the
area to be surveyed and the nature of the obstacles en-
countered. Two slightly condensed excerpts from my field
notes, both dealing with unusually difficult areas for re-
connaissance that were also of considerable significance
for the data they might furnish on third and fourth mil-
lennium watercourses and settlement patterns, illustrate
both the general orientation and how it tended to be
applied in varying circumstances:

Some description of desert wasteland between Jidr (004)
and Bismaya (ancient Adab) is necessary in order to under-
stand the limitations on the physical possibilities of survey
in that region. The land surface is extensively carved by
wind erosion into badland formations with as much as
30-40 centimeters of relief, making jeep travel virtually
impossible in a consistent direction and tortuous under all
circumstances. The ancient canals generally survive as
slightly raised strips of compacted earth, although rough-
ened into “riffle” patterns by wind erosion and gullied
by rain erosion as well. Thus one frequently cannot even
follow the canal-strips in a vehicle. Add to this the sand
hummocks, and the sheet deposits that may become in-
distinguishable from alluvial deposits after a few years of
rain, plant growth, and compaction. And then there are
the dunes, not infrequently rising 5 meters or more and
sometimes forming such tightly packed clusters that no
inspection whatever of the underlying land surface is pos-
sible. [For a representation of dunes in this area, see fig.
321

Within the realistic constraints-of the time available, I
have bulldozed through along the major watercourses,
one way or another—particularly the major watercourse
running southeast into Jidr. Elsewhere, however, it is just
not possible or productive to cover the terrain systemati-
cally. Instead, I have picked up the likely-looking loca-



The Recovery of Ancient Settlement and Irrigation Patterns

tions for mounds from the air photos and have fought
through to those locations as nearly as I can find them,
keeping an eye open for other, small or less likely sites on
the way. Fortunately, erosive processes are very wide-
spread in this region, while on the whole the mounds are
relatively immune to them (because of their cap of sherds).
Hence the tells have turned out to be generally distin-
guishable from this ravaged landscape on the air photos.
Site 1315 is an exception, but in most cases one can im-
mediately identify the location of a particular tell on the
photos if one can place it within a square kilometer or so.
What we are most likely to lose, of course, are precisely
the small, early tells like site 1315, but there is just no
practical way of digging them out within the constraints
of a massively obscured land surface and a relatively brief,
one-vehicle operation. Even with quite prominent tells,
one frequently has to cruise around in an area, climbing
successive dunes for a look at the hollows between them,
before a particular canal intersection can be recognized.
Small, low, early sites, even if they are not totally ob-
scured, could be picked up reasonably satisfactorily only
by systematic low-level helicopter traverses. It’s only a
vignette, but finding site 1316 from site 1315, being reason-
ably certain that the discoloration on the air photo did
indeed represent a tell, took about twenty minutes of
circling. Yet site 1316 is 250 NN'W X 180 X 3 meters high!

I assume that I have been able to locate the bulk of the
larger sites in the area with the air photos—those exceed-
ing 4 hectares in area and with appreciable elevation. I
have no idea how many small sites we may be missing in
the region, although, if one tries to judge from the plain
north of Fara (ancient Shuruppak) that lies west of this
sand country, it appears that this was not a region of in-
tensive prehistoric settlement anyhow.

The second, shorter excerpt emphasizes some of the
same themes—in particular, focusing on ancient water-
courses as clues to settlement location. It concerns site
1306, an important protohistoric town:

Site 1306 was discovered only after the watercourse to
the south of it was confidently transcribed from the air
photos as being indeed an ancient watercourse. Now the
latter seems in a position to have carried the effluent from
the former. Note that there is no evidence of meander-
cutting along it, perhaps suggesting that it flowed under
deltaic rather than alluvial conditions. But while a subse-
quent serious attempt was made to detect ancient sites to
the south of site 1306, it was wholly unsuccessful—inde-
terminate rather than negative. Dense dunes and, more
important, heavy wind-laid sheet deposits, have elimi-
nated land surfaces on which sherds from low, early tells
might be encountered. Tamarisks may have played a
crucial role in this and similar cases—growing to take
advantage of available groundwater in the coarse-tex-
tured sediments of former watercourse beds and then, by
their presence, attracting dunes that grow up around their
roots. All this was particulatly clear south of site 1306. I
followed the probable course south for about 5 kilome-
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ters, crisscrossing back and forth by compass over where
the course was likely to be, and can only say that there
is nothing to mark what is seen in the air photo except an
unusual concentration of tamarisk.

It should not be thought, however, that omissions in
coverage were exclusively confined to areas like these,
where topographic conditions made regular gridding im-
possible. There were subtler but significant difficulties
even in areas where dune formations were wholly absent,
some of the most insidious of them subject to variables of
which the investigator only inadvertently becomes aware.
The revisits in 1975 to a number of low Uruk sites that
were originally surveyed in 1968, in order to make inten-
sive collections that would aid in more accurate dating,
offered one such occasion. Great difficulty was found in
relocating some of these, in spite of reliable bearings that
permitted the search to begin within 100-200 meters of
them. An excerpt from field notes, concerning the restudy
of sites 804, 805, and 837, again provides an illustration:

none of them was found in less than twenty to thirty min-
utes of looking, With a less irregular surface we could have
gridded the area more quickly by driving over it, but in
these circumstances we had to do so on foot among
bushes that were prevailingly 20-30 centimeters high.
These bushes were not densely distributed, but they ab-
solutely prevented sensing any gradient in sherd density
outside an area extending more than about 2 meters in
radius from the viewer. And since a sparse surface scatter
of Uruk pottery occurred throughout the area, we had to
crisscross it on foot until the major concentrations finally
were found. I should also note that widespread hummock
formation and sheet deposition was beginning around
these low bushes, further obscuring the surface. Clearly,
it would be quite impossible to duplicate my initial 1968
coverage of this region under present conditions.

When I sought an explanation of this phenomenon,
local informants indicated that there had been unusually
heavy precipitation in the immediate area during the pre-
ceding four winters. This seems to explain the prolifera-
tion of desert shrubs and the ensuing entrapment of air-
borne sand. Even if there is now a termination of that
cycle, the effects will continue for some time. The dor-
mant or dying roots and stalks of these shrubs will con-
tinue to act as traps for aeolian particles—perhaps even at
an increasing rate, if the volume of airborne dust is posi-
tively related to a decline in winter precipitation. In short,
the uniformity and effectiveness of survey is inextricably
tied to local variations in microclimate as well as to more
readily perceived differences in gross topography.

It is apparent that survey under conditions like these
cannot be exhaustive. Small, low sites are particularly dis-
favored in the detection process, but even fairly large ones
might well be overlooked under topographic conditions
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that are by no means rare. For the protohistoric sites,
which are preponderantly small and which in any case are
the most likely to be buried beneath an overburden of
later debris, the possibility of substantial loss is especially
severe. Thus the need is clear for measures that both mini-
mize the loss and provide some measure of its extent.
Several steps were taken in all phases of the study to
increase the recovery rate for protohistoric sites. First, a
much more complete record was kept of occurrences of
protohistoric sherds (see Appendix A to chap. 3) than of
those attributable to any later period. Even single exam-
ples on large, late mounds, possibly to be dismissed as
only “strays” since many tens of thousands of surface
sherds could be seen, were uniformly noted. Their signif-
icance will remain to some degree a matter of conjecture,
at least until a number of such sites have been strati-
graphically sampled to determine whether the major occu-
pations overlie small, early ones. For purposes of this
study, I have more or less arbitrarily assumed that three
or more early sherds on a site with a heavy later over-
burden are indicative of an early occupation while only
one or two may not be. Second, it became apparent very
early that the protohistoric sites tended to cluster in cer-
tain areas and to avoid others. Hence I followed the prac-
tice of driving slower to increase the intensity of coverage
in any area where even a few protohistoric sherds had
turned up on later mounds. Third, it was found that
sherd distributions around early sites can greatly aid their
detection. The mechanism of dispersion is obscure, but it
may well involve the cumulative effects of later plowing.
Henry Wright’s account of the Ur survey in the Appendix
to this book mentions the presence in that region of stray
clay sickles (attributable to the Ubaid or Uruk periods) in
belts 3 to 5 kilometers wide. He suggests that these may
indicate the perimeters within which cultivation was con-
centrated. On the plain between the Tigris and the Eu-

phrates to the north of the Ur region, however, no stray
early sherds of any kind were noted at such substantial
distances from early sites as this suggests. Isolated exam-
ples were indeed seen from time to time on an otherwise
empty plain. A process of systematic gridding was initi-
ated in these cases, either on foot or by vehicle at whatever
intervals were indicated by the local terrain, and one or
more protohistoric sites regularly were found within a
kilometer or so. If there is any substance to an unsystem-
atic impression, moreover, clay sickles were found with
no greater relative frequency in purportedly cultivated
areas away from sites than on the sites themselves. To that
it must be added, of course, that on some Early Uruk sites
sickle fragments outweighed all other identifiable ceramic
categories considered together (see below, p. 124).

A less generalized, more formal step also was taken to
assess the efficacy of survey procedures, on the basis of a
restudy of a sample of previously surveyed areas. Using
a grid of 10-kilometer (100 km?) squares in uncultivated
areas both northwest and southeast of Nippur, extending
roughly from Tell Abu Salabikh to Bismaya (ancient
Adab), a stratified systematic unaligned sample (Haggett
1966, pp. 196-98) of one-kilometer squares was drawn
with the aid of a random-number table. This sampling
design assures a wide dispersion of locations while main-
taining randomization within each larger square in order
to avoid the effects of possible periodicities in the phe-
nomena being studied. A map of the distribution of the
resultant one-square-kilometer plots is given in figure 7.
Having designated loci for restudy in the fashion shown,
without reference to sites already known within these
squares, in December 1975 1 attempted to delimit the
boundaries of each of them and conduct an intensive re-
survey within those boundaries. The results of this under-
taking are described in table 2.

To summarize the table briefly, thirteen one-kilometer
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Fig. 7. Sample one-kilometer squares for restudy of survey coverage.
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TABLE 2 Results of Resurvey of Sample Square Kilometers

Square A

Square B

Square C

Square D

Square E

Square F

Square G

Square H

Square I

Square |

Topography: Old, stabilized, but very rough hum-
mocks around shrubs.

Sites initially recorded: None.

Modifications or additions: None.

Located within the limits of the Haur Dalmaj (cf.
pp. 000-00). Unreachable for survey in 1968
and 1973, or for restudy in 1975.

Topography: NW is old, stabilized aeolian deposit
around bushy tamarisk, roughened by recent
wind erosion; SE is clear and slightly elevated
canal levee.

Sites initially recorded: 859 immediately adjoins
sample area.

Modifications: Description of 859 modified to in-
clude small NE outlier possibly just within the
sample area. Dating modified to include proba-
ble post-Samarran as well as the Sasanian-Sam-
arran occupations originally assigned.

Additions: None.

Topography: Much recent wind deposition.
Sites initially recorded: None.
Modifications or additions: None.

Topography: Many dunes, much recent wind dep-
osition, including hummocks around sparse
vegetation. But obstructions still widely enough
scattered to permit thorough vehicular rather
than foot reconnaissance.

Sites initially recorded: None.

Maoadifications: None.

Additions: A small, low mound was identified 400
m NW of 1195, Largely contemporary with the
latter and given the same site number, it may
also have a small, underlying Uruk occupation.

Topography: Stable plain surface, generally free
of hummocks or other wind deposit. Moderate
vegetation.

Sites initially recorded: 1290, 1291, 1292,

Modifications or additions: None.

Topography: Numerous dunes, but widely
enough separated to permit vehicular recon-
naissance. Generally vegetation-free.

Sites initially recorded: None.

Modifications or additions: None,

Topography: Level surface except for small,
sparse hummocks. Moderate vegetation.

Sites initially recorded: 750.

Modifications: Description of 750 modified to in-
clude smaller ENE outlier. Dating modified
from Sasanian-Samarran to Middle Islamic.

Additions: None.

Topography: Old, stabilized wind deposit around
moderately dense vegetation. Low sites might
be completely obscured in the NW third of the
square.

Sites initially recorded: 838.

Modifications or additions: None.

Topography: Dense dunes in SE portion of

Square K

Square L

Square M

Square N

Square O

Square P

Square Q

square; considerable recent wind deposition
elsewhere.

Sites initially recorded: 1034; only one of two
adjacent mounds given this number falls within
the sample area.

Modifications: Assessment of the major period of
occupation remained unchanged, but traces
were found of an earlier occupation that had
not been noted previously.

Additions: A third mound was located 400 m
WSW, contemporary with and much smaller
than the other two.

Topography: Low, discontinuous wind deposit,
alternating with rough, wind-eroded surface.

Sites initially recorded: None.

Modifications or additions: None.

Topography: Much low, sheetlike aeolian deposit,
small dunes, little vegetation.

Sites initially recorded: 1216 adjoins sample area.

Modifications: Sasanian—Early Islamic reidentified
as the major occupation of 1216, but a small,
localized Neo-Babylonian—Achaemenian settle-
ment also found on one end of the mound that
had not been noted originally.

Additions: A low-lying, early mound found on
foot reconnaissance 400 m SE and included
within the description of 1216.

Topography: Abandoned cultivation,
ditches; vehicular travel impossible.

Sites initially recorded: None.

Modifications or additions: None.

many

Assigned square fell in extremely dense dunes be-
yond Adab, and hence outside perimeter of
study. Not visited.

Topography: Old canal levees with sparse vege-
tation. There are low dunes in N corner of
square, but vehicular reconnaissance is possible
among them. ’

Sites initially recorded: 904, 905, 908.

Additions or modifications: None. As usual with
Sasanian—Islamic canals, there is a little scat-
tered cultural debris at intervals along the levees.

Topography: Originally scattered dunes and vir-
tually vegetation-free plain bordering cultiva-
tion. Recently there has been a massive govern-
ment-sponsored settlement project covering
many square kilometers in this area, accompa-
nied by land-leveling, extensive canalization,
and deep tractor-drawn plowing. These condi-
tions precluded a revisit, but in any case small,
low sites that were originally overlooked would
have been destroyed.

Sites initially recorded: 962, 963.

Topography: Dense, active dunes bordering cul-
tivation. No sample square was assigned since
vicinity of Nippur is uniquely well known from
expedition activities and hence unrepresenta-
tive.
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squares were restudied, of which eight were left un-
changed. A total of nine sites had been identified during
carlier surveys of this area of 13 square kilometers. Three
sites were located that had not been recorded originally,
one in each of three squares. And the original description
or dating of a site was modified in two of these latter
squares as well as in two others.

What do these figures imply, not only about the gross
order of completeness of the-survey as an exhaustive rec-
ord of surface remains in the area, but also about the
nature and significance of the sites that have been omitted?
If the proportion of originally recorded to newly discov-
ered sites holds true generally, it appears that the total of
1,605 sites (including 466 published in the Warka survey)
may be deficient by as much as one-third. Or one could
calculate alternatively on the basis of areas and not sites,
adding 3/13 additional site for each of the approximately
6,250 square kilometers that the intensively surveyed area
comprised. This would suggest an even larger increment
of unrecorded sites, only slightly smaller than the number
recorded. However, it is apparent that there is a high de-
gree of clustering of sites along a small number of major
ancient watercourses from the northwest that coincide
with the area of the restudy. Hence the proportion of
omitted sites is likely to be much closer to the former
alternative than to the latter.

In fact, even the lower proportion is likely to be some-
what misleading inasmuch as several of the additional,
previously unrecorded sites (1195, 1216) lie on the bound-
aries of one-kilometer squares. Were the squares more
rigorously delimited than mere compass bearings and
air photographs allow, the number of additional sites
found in the sample might shrink from three to two or
even one. But the more inclusive approach of counting all
of them is preferable. My point in the exercise is not to
emerge with a misleadingly precise statistical constant to
apply indiscriminately, but rather to illustrate concretely
the omissions inherent in a survey conducted under these
conditions—and to suggest only very roughly their proba-
ble order of magnitude.

Perhaps more significant than the absolute number of
unrecorded sites is their character and placement. All were
relatively small and low, in fairly close proximity to
larger mounds or mound complexes. They argue strongly
for the obvious point that sites of moderate to substantial
size and elevation are much less likely to be missed. For
the later historical periods in which the upper echelons in
the site hierarchy play the preponderant part, it appears
that the omissions do not significantly distort the aggre-
gate picture of settlement. For the pre- and protohistoric
periods, on the other hand, the omissions may well lead
to a substantial underestimate of site numbers and a cor-
responding overestimate of average site size.

These observations can be reinforced and extended by
considering the sites for which the restudy suggested mod-
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ified descriptions or datings. At two of the four sites, minor
outlying mounds were observed that had not been noted
previously. Both were contemporary with the larger,
neighboring mounds that were originally recorded, and
the substitution of different datings reflected only an im-
proved knowledge of the.Islamic ceramic sequence stem-
ming from intervening excavations at Tell Abu Sarifa. At
the other two, localized early components were noticed
that had originally been overlooked. Considered together,
these modifications suggest that one can slip too quickly
and easily into the practice of identifving a site by its
major mound and dating component. Multicomponent
sites are common, and more systematic efforts to identify
them may in fact be a more economical and effective way
to increase the representativeness of survey findings than
gridding the entire survey terrain at smaller and smaller
intervals. In any case, it again appears that overlooked
components, like overlooked sites, tend to be those of very
modest size.

The massive ruins of the Warka area furnish a prac-
tical example of the difficulties presented by extensive,
multicomponent sites. Both around the ancient city and to
the north of it, along the broad old levee of the Shatt al-
Nil, sprawling low mounds and surface debris are almost
continuous. There is an evident temptation, to which it is
now apparent that the Warka survey fell victim, to deal
with an area of this kind by making periodic transects
across it and especially by circling its outer peripheries,
where sand accumulations are less dense and the going is
generally easier. Such an approach obviously means that
one is generalizing from what has been sampled to what
is not seen directly. That problem can never be completely
eliminated no matter what intensity of survey procedure
is followed, and a trade-off of greater intensity for wider
extent of survey coverage was in any case an explicit part
of the approach that was taken. But one must remember
that journeys along the outer edges of ruin fields do not
constitute an unbiased sample of them, but instead give
an account that overemphasizes the period of maximal
extent of settlement.

It has recently been shown that we failed to observe
Sasanian remains in the area immediately southeast of the
Warka city wall, and both Sasanian and Early Islamic re-
mains along the ancient canal north of the city (Finster
and Schmidt 1976, pp. 164—66). The extent and duration
of the settlements concerned remain an open question; at
least the former one is apparently of considerable size. An
effort is made to correct the omission by incorporating
the new data in the appropriate period maps accompany-
ing this volume, and it should be clear by now to any
thoughtful reader that future discoveries of additional
omissions at least as substantial as these are to be ex-
pected. But what is important from a methodological
viewpoint is that the more extensive scale of Seleucid-
Parthian (not to speak of earlier) settlement in and around
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Warka probably helped to thwart our identification of
these relatively more modest later remains because of an
overreliance on search of the more topographic features
and along the outer circumferences of ancient settlement.

A final area of concern for the effectiveness of site de-
tection procedures involves the mounds in cultivated
areas that have been incorporated into the findings of the
survey directly from the files of the Directorate General
of Antiquities. In all, there are about fifty-five of these,
concentrating in one group extending irregularly north
from Rumaytha and a second group southeast of Na‘ama-
niya. A number of additional sites were similarly recorded
in the files, in these areas and elsewhere, but are pub-
lished here as integral parts of the survey since they were
independently visited, described, located, and dated. Com-
paring the findings for these latter sites with the reports
in the directorate files provides a basis for establishing
the degree of accuracy of the original reports. To what de-
gree do the reports permit an extension of survey cover-
age into regions beyond its own self-imposed limits?

The answer must be carefully qualified. Individual re-
ports have been assembled by a succession of inspectors
who have varied greatly in experience, over a span of more
than four decades. Files have been kept on the basis of
site name rather than location, and location has almost
always been transcribed from existing maps of varying
standards rather than independently confirmed with
compass bearings. Hence individual sites have been found
to be as much as 10 kilometers out of position. The reli-
ance on site names for file designation also produces an
obvious concentration on large, prominent mounds for
which names can be easily elicited and a corresponding
neglect of small, low sites. The reliability of dating assign-
ments is also somewhat variable, although in general—
with earlier periods an important exception—the reported
periods of major or terminal occupation are congruent
with my own findings.

Such selectivity and variability is a severe but by no
means crippling limitation on the utility of the files for
certain purposes. Named sites are at least placed in their
approximate region of occurrence, so that they can gen-
erally be found with the aid of a local guide. Viewed as
evidence of a regional pattern rather that as a grouping of
sites individually conforming to fairly uniform standards
of accuracy, the files permit at least certain tentative gen-
eralizations about the time of onset of major phases of set-
tlement or abandonment in certain areas. It is in this cir-
cumscribed fashion that records on sites not directly
visited during the survey are employed here.

SITE SURVEY, COLLECTIONS, AND DATING

Previous references to “sites” have perhaps tended to
leave the impression that they form a coherent, self-evi-
dent category. One might wish that this were so, but it is

not. The recognition and measurement of individual
clusterings of ancient debris involves a host of interacting
observational variables that frequently cannot be kept
separate from matters of subjective judgment.

Density of debris is one important indicator. Randomly
occurring sherds or other fragmentary remains may be
expected almost anywhere in a region as long and as in-
tensively settled as Mesopotamia. At what point in an
ascending scale of density must a particular occurrence no
longer be dismissed as insignificant or random but re-
garded as indicative of an ancient settlement? No attempt
was made in this study to establish a quantitatively rigor-
ous standard for this determination, although such a stan-
dard is obviously feasible. Its drawback is a spurious im-
putation of precision and consistency, since like effects can
be produced by a wide variety of unlike circumstances. A
spare distribution of shedls, for example, may reflect unim-
portant “strays,” a low occupational mound completely
buried beneath a blanket of later alluvial sediments, or
perhaps a specialized structure like a police post in which
the contemporary use of pottery was minimal. In any case,
sparse, widely dispersed distributions were not directly re-
corded as indicative of sites unless they were accompanied
by unambiguous evidence of architecture or mound build-
up. Where such distributions were encountered, however,
every effort was made—in the vast majority of cases suc-
cessfully—to identify a nucleated zone of more concen-
trated debris from which the outlying traces could be
assumed to have spread through various forms of
disturbance.

Site dimensions raise other problems of uniformity and
definition. At one extreme we may think of a “pot drop,”
a tiny clustering indicative of an isolated, transitory

-event. Or, even if less transitory, should an area of debris
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so small that it may stem from a single rural farmstead be
given the status of a site? Unquestionably it should for
some purposes, but it is doubtful that so minimal a defini-
tion will be helpful in a very wide-ranging and prelim-
inary reconnaissance of the kind described here. At the
other extreme, after all, are a considerable number of
long-lived and important cities that have not previously
been identified. Though it is beyond dispute by anyone
that they are sites, even these remains of urban size fre-
quently pose their own problems of definition. Their ruin
fields, for example, are seldom completely continuous.
How do we avoid creating a misleading impression of size
and nuclearity by giving a sprawling, vaguely defined area
with variable densities of debris a single site number and
set of dimensions?

The standards adopted for dealing with this problem
were again not made rigorous; in fact they were con-
sciously kept variable. For pre- and protohistoric sites,
individually the smallest and the most subject to loss
through alluviation and other forms of later disturbance,
essentially no clustering of debris was too small to be re-
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corded (the problem of “pot drops” fortunately did not
arise, since nothing on so small a scale was encountered).
For the Sasanian and Early Tslamic periods, characterized
by vast areas or relatively well preserved but amorphous
settlement, small clusterings of less than about 25 meters
in diameter were less often recorded independently unless
they occurred at a considerable distance from larger set-
tlements or provided a date for associated canal remains.
Remains of the third and second millennia fell somewhere
between these differing intensities of study—on the whole,
rather closer to the prehistoric end of the continuum.

There is seldom a clear demarcation between an ancient
mound and the surrounding plain. Quite apart from un-
certainties as to the extent of refuse accumulations or out-
lying habitations around its foot, erosion transports slope
material outward for considerable distances if a mound’s
elevation is substantial. Plowing and canal construction
carry the process further. Very commonly the line of a
later canal seems to have been sighted on an abandoned
mound, with the canal then dug directly through the
mound (in spite of the greater labor involved) rather than
routed around it. Tending to counteract these centrifugal
forces is an uncertain and probably shifting combination
of alluviation and wind deposition, both acting to bury
the outlying slopes beneath a blanket of sterile material.
Without the aid of excavations, therefore, the measure-
ment of a mound’s dimensions is useful for relocating it
and as an index to its approximate size but should not be
taken as an accurate gauge of the area of original
settlement.

With the emphasis on maximizing the extent of cover-
age, I devoted time to preparing sketch maps of mounds or
mound complexes only in exceptional cases. More nor-
mally, in the prevailing case of an elliptically shaped single
mound, I paced the longer axis and merely estimated the
shorter one as a proportion of this. I also estimated heights
from a position on the plain far enough from the mound
foot so that its elevation could be scaled against the hori-
zon. For higher mounds, I took lines of sight toward an
intersection of the horizon with the outer slope. I then
walked to this point, repeating the process if necessary
until the summit lay below the horizon. But while 1 often
relied on horizontal and vertical estimates of this kind, I
checked them at frequent intervals (in the latter case also
using a hand level) to increase general reliability and
minimize any tendency to develop unconscious biases.
Obviously, I could have used techniques giving much
greater precision. My impression is that the fundamental
uncertainties would remain the same, however, and that a
substantial investment of time toward this end would
have produced a largely spurious accuracy.

Surface examination directed toward dating requires a
more differentiated approach. Low sites with relatively
brief spans of occupation fortunately predominate in the
key pre- and protohistoric periods. But multiperiod
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mounds are common, particularly in the third and early
second millennia, and frequently involve some lateral
movement and transport of materials for building rather
than simple superimposition. Digging of foundations,
wells, and graves plays a part in churning up earlier ma-
terials during the later life of a settlement, and slope wash
continues indefinitely to blanket its lower slopes with
debris from higher levels. Intensive sampling procedures
directed toward eliciting the size of occupation during
sequent phases are unconvincing under most such condi-
tions, even when research designs deal exclusively with
small sites and relatively limited areas. On the other hand,
one can generally identify at least the presence of partic-
ular periods of occupation through ceramic “index fossils”
(Adams 1965, p. 121), and one often can make some esti-
mate of the extent of occupation at a particular time by
noting whether these chronological markers are localized
or general in their distribution. This procedure was fol-
lowed for substantially elevated, multiperiod sites. It in-
volved systematic coverage on foot of all the major areas
or components of a site, comparing the evidence for dif-
ferent periods of occupation on each to synthesize a pic-
ture of the site’s settlement history.

We must again note that the density of surface debris
varies widely, on low single-period sites as well as high
multiperiod ones. Several factors appear to be involved,
seldom having a uniform influence or acting in the same
combination. Sheet erosion and slope wash are accentu-
ated on higher mounds, concentrating sherds from the
mound’s uppermost levels upon an underlying erosion
surface as those levels are gradually removed. Wind ero-
sion has the same effect, although the local availability of
unconsolidated abrasive material (e.g., dunes) to act as a
wind-borne erosive agent probably is more important than
mound elevation in establishing the rate of downcutting.
In not a few cases the survey encountered a mound fairly
soon after it had apparently been crossed by a highly
erosive, rapidly moving dune, and we then found the sur-
face littered with complete or relatively complete vessels
left behind after the entire topmost layer had been re-
moved. On the other hand, the gradually increasing con-
centration of sherds on a mound’s surface slows its rate of
erosion by acting as a protective cap. Similarly, the heavy
reliance on baked brick in Sasanian and Islamic times,
surely for private house foundations as well as for walls
in larger buildings, has greatly slowed the rate of erosion
for sites with these as terminal levels. Hence high concen-
trations of surface sherds on such sites ate rare, their spo-
radic occurrences perhaps indicating no more than a local
absence of building activity.

These observations on erosion and dating have a bear-
ing on the methods of estimating mound height that I
discussed earlier. To begin with, they suggest that mea-
surements of any kind are likely to be valid only for a lim-
ited and uncertain period. This supports my judgment
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that efforts at time-consuming precision are on the whole
inadvisable. In addition, the volume of a mound is seen
to depend heavily on the nature of the erosive processes
to which it has been exposed and on the resistance offered
by surface materials in different segments. Variable alluvi-
ation and wind deposition (or erosion) on the plain sur-
face adjoining the mound further obscure calculations of
mound volume. Recently it has been proposed that mound
volume offers an attractive approach to estimating popu-
lation size, by way of uniform assumptions about house
volume and duration of use, lack of reuse of building ma-
terials, and the absence of significant contributions to
volume other than from the decay of domestic architec-
ture (Ammerman, Cavalli-Sforza, and Wagener 1976, pp.
41-53). Each of these assumptions can be seriously ques-
tioned in the Mesopotamian case, and the further uncer-
tainties besetting even a rudimentary calculation of mound
volume once again render the attempt at additional accur-
acy largely futile.

No reference has yet been made to recent, purposive
human disturbance. Casual surface collecting of sherds
and certain other kinds of artifacts, a cumulatively sig-
nificant source of distortion in many other areas, seems
almost unknown in this region. On the other hand, there
is an ongoing problem with illicit excavators, perhaps
made bold by the desert solitude. Most of their depreda-
tions are fairly small-scale and shallow, possibly no more
than the idle picking by a passing camel-herder at a partly
exposed pot or bones suggesting a burial with offerings.
But at least one large, organized gang was at work during
the field activities of the survey in 1975. Moving rapidly
by truck and concentrating on Early Dynastic and Akka-
dian sites, it was gutting virtually the entire surface of
important towns like site 1188 with thousands of pits
dug over intervals of a few days or at most weeks, Ulti-
mately, of course, erosive processes will again do their
work and restore a variegated assemblage of surface frag-
ments with which an archaeological surveyor can work.
But the subsurface loss is irretrievable. Fortunately, the
overall number of sites that have been attacked in this
way is still relatively small.

This discussion of sherd densities should not be taken
to imply that there is generally a uniform gradient toward
‘maximal sherd concentrations on the oldest sites. It is
probably true on the average that the pre- and protohis-
toric sites have the densest surface sherd assemblages, but
there are many exceptions. Low, early tells in cultivated
or periodically flooded regions may be submerged beneath
a mantle of alluvium, thus suffering no surface erosion at
all for an extended period until reexposed by wind erosion
of the entire surrounding plain surface. In fact, some
sparse scatters of early sherds may not be primary sites
at all, but only bits of debris from entirely buried sites that
have been brought to the surface by continued plowing or
other disturbances. :
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Most early sites, however, have a uniform surface ap-
pearance characterized by relatively high sherd density.
This invites a more intensive approach to surface collec-
tion and dating. Sites of the Uruk period, in particular,
provide access to a crucial and poorly understood chapter
in the development of urban civilization in Mesopotamia.
Hence observed “index fossils” on these sites were more
systematically recorded during all phases of the survey.
In the 1975 season, moreover, general presence-absence
records were supplemented by intensive, quantitatively
recorded collections.

The unit of analysis for most of these intensive collec-
tions was a circle of 5 meters radius, drawn by circum-
scribing one stake around another tied to it by a length
of cord. All diagnostic sherds and stone utensils within
these circles were collected, separated according to type,
and counted. We made one or more such collections on
each site, depending on it size, its single- or multicom-
ponent structure, and the time available. In a few cases
where density did not permit an adequate collection
within this limited area, all the diagnostic material we
found was brought together and counted. At other times
we recorded only a generalized presence-absence tabula-
tion—for example, when the presence of a later over-
burden severely limited the amount of early material, or
when we had to leave quickly because of dusk or heavy
rain. All available counts and tabulations, covering pri-
marily sites first located in 1975 but also a number that
were found earlier and revisited for the purpose, are as-
sembled in Appendix A to chapter 3. In the intensive col-
lections as in all others, essentially no materials were
permanently retained after I had noted their presence. The
request to adopt this procedure was transmitted by the
Directorate General of Antiquities representative initially
assigned to accompany the survey, both to reduce the
burden of storage on Iraq Museum facilities and to retain
a maximum number of specimens in direct association
with the sites on which they originated. Exceptions were
made only for a few highly unsual finds incontrovertibly
requiring salvage.

Quantitatively oriented specialists will recognize at once
that this is an extremely modest beginning in the use of
intensive collecting methods. Work is already well ad-
vanced on Uruk sites in 