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Modern agricultural development 
programs promise to transform the 
levels of economic well-being of much 
of southwestern Asia. Among the many 
integrated steps comprising such pro- 
grams are the application of chemical 
fertilizers, shifts to more intensive and 
better-balanced systems of crop rota- 
tion, comprehensive drainage schemes, 
and above all the acquisition of stor- 
able water surpluses behind high danms 
for greatly extended summer irrigation. 
Where these technical benefits are made 
widely available through accompany- 
ing social and economic reforms, the 
means clearly are now at hand by 
which the prevailing vicious circle of 
rural underemployment and poverty 
can be broken. 

The frequent dependence of these 
programs on foreign technical direc- 
tion, and the unprecedented investments 
of scarce capital they require of the 
nations undertaking them, combine to 
underscore the break that the new pro- 
grams represent with the recent past. 
Yet in another sense they focus atten- 
tion on the past as well. How do the 
current plans and promises compare, 
we may ask, with earlier achievements 

in the same area, whe 
hegemony of ancient Ur 
Empire of Cyrus and 
"golden age" of the Abt 
Fortunately, a minor by 
present widespread cone 
opment is the opportuni 
affords to study these q 

The Khuzestan Region 

This has been the cas 
(Fig. 1). Geologically, 
sents only an extensio3 
Mesopotamian alluvial j 
western Iran, but its ir 
often participated closely 
times have briefly exe] 
minative influence upor 
history of the alluvial zx 
Moreover, the initial a 
of agricultural villages a 
lennia later, of an urt 
centered in the ancient 
of Susa, proceeded stel 
similar developments ir 
proper. Nevertheless, ne 
data like soil surveys, h 
ports, and aerial photo 
tention to significant 
features in Khuzestan 
found elsewhere in lowel 
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This suggests in turn that gross descrip- 
tive categories like "semiarid steppe- 
land" and "dependence on large-scale 
irrigation agriculture" may be as in- 
adequate for a deeper historical under- 

.fe standing as they are for the contempo- 
rary planner. In brief, the ambitious 
development program currently under- 

-1'] . way in Khuzestan thus has stimulated 
and made possible a reappraisal of his- 
toric patterns of human subsistence and 

ing settlement within that region. By com- 
ife. bining the results of a recent archeo- 

logical surface reconnaissance with his- 
torical and documentary records, we 

ams can briefly and tentatively chart the 
changing conditions of human occu- 
pance in the area (1). 

The Mesopotamian plain was earlier 
;ther under the regarded as a trough slowly filling with 
r, or the Persian alluvial soil carried down from the 
Darius, or the mountains to the north and east; it was 
)asid Caliphate? assumed that there had been a regular 
r-product of the withdrawal of the Persian Gulf before 
:ern over devel- the advancing deltas of the major rivers. 
ity it sometimes According to a more recent view that 
luestions. is supported by much convincing evi- 

dence of local geological uplift and 
subsidence, the entire basin is in fact 
a complex and unstable geosyncline 
which probably has tended to settle 

se in Khuzestan about as rapidly as it has filled. On the 
this area repre- other hand, the testimony in the itin- 
n of the great eraries of Assyrian and Greek travelers 
)lain into south- (particularly that of Nearchus, admiral 
ihabitants have of Alexander's fleet on its return from 
, in-and some- India) continues to support the asser- 
rcised a deter- tion that marshy but navigable lagoons, 
i-the political tidewater mudflats, and perhaps even 
one as a whole. open sea, extended well to the north of 
ppearance here their present limits as late as the first 
tnd, several mil- millennium B.c. (2). Reports of the 
ban civilization topography of the time are somewhat 
Elamite capital confused and contradictory, but the 
p by step with mouth of the Karun River, for example, 
i Mesopotamia apparently lay not much more than 27 
tw resources of kilometers below what must have been 
ydrographic re- a precursor of the modern town of 
graphs call at- Ahwaz, on a large inland lake that was 

environmental in turn connected with the sea. More- 
that are not over, archeological explorations of the 

r Mesopotamia. lower plain, although still unsystem- 
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atic and very limited in scope, thus 
far at least have failed to disclose any 
evidence of widespread occupation 
there antedating the Christian era. Only 
in Sassanian or Islamic times, as will 
be shown presently, did these lower 
plains become a major focus of settle- 
ment and agricultural activity-and 
probably then as a consequence not 
merely of an advancing shoreline but 
of broad administrative and social 
changes affecting the methods of land 
use and the incentives to its exploita- 
tion. 

Above the old shoreline there is a 
much longer and fuller record upon 
which this discussion will necessarily 
concentrate. The last anticlinical out- 
lying fold of the Zagros Mountains 
crosses the Khuzestan Plain from the 
northwest just above Ahwaz, but ex- 
cept at the strategic crossing and rapids 
on the Karun River at Ahwaz itself 
there is nothing to attest a significant 
occupation prior to Alexander's con- 
quests for perhaps 50 kilometers fur- 
ther north. In this intermediate zone 
the presence of the sea hardly can be 
adduced as an explanation for the 
paucity of human settlement after Pleis- 
tocene times at the latest. However, 
modern conditions of widespread sa- 
linity, poor drainage, and extensive 
dune formation may account for the 
relative neglect of this area for almost 
3000 years after Susa had crossed the 
threshold of urbanism not far to the 
north. Before the arrival of the Greeks, 
and probably for several centuries after- 
ward as well, it would appear that land 
had not been a directly limiting factor 
upon population but instead was avail- 
able in sufficient quantities to be uti- 
lized selectively where conditions were 
optimal. The exceptional grain yields 
of 100-fold and more which Strabo re- 
ports for Susa may have their explana- 
tion in this abundance of unused land, 
for he adds that furrows in that district 
were widely spaced to maximize sprout- 
ing. 

The band of upper plains in which 
Susa lies presents a quite different pic- 
ture than either the lower or inter- 
mediate zones. Increased surface gradi- 
ents and widespread underlying gravel 
deposits provide sufficient natural drain- 
age over most of the area to minimize 
the problems of salinization and water- 
logging that usually attend irrigation 
agriculture. These conditions also must 
have been advantageous during the 
early stages in the development of irri- 
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gation, since they permit an adequate 
level of flow during the winter growing 
season with relatively short and easily 
maintained canals. In addition, the 
pebbly soils in the upper portion of this 
region receive natural subirrigation 
from underground springs, while rain- 
fall on the steep slopes which bound 
the plain is carried out onto it for some 
distance by numerous winter and spring 
freshets. Under these conditions rich 
natural pasturelands tend to form 
(when not destroyed by overgrazing), 
containing a wide variety of legumi- 
nous herbs and grasses. According to 
the medieval Arab geographers these 
meadows were covered with wild nar- 
cissus; moreover, they provided the 
chief winter grazing lands for large 
groups of nomadic Bakhtiari tribesmen 
until well into the present century. To 
be sure, the attractive conditions which 
prevailed from October through April 
were balanced by the oppressive sum- 
mer heat and desiccation for which 
Khuzestan is notorious; but cooler hill 
slopes and upland valleys with good 
forage that could no longer be found 
on the parched plains have always 
been available during the summers 
within easy marching distance into the 
mountains. It is, in fact, erroneous to 
consider the upper plains as a zone of 
occupance distinct from the surround- 
ing uplands. Both together constitute a 
single natural ecosystem, whose sea- 
sonal alternation of resources provides 
as strong an inducement to migratory 
stockbreeding as to intensive, settled 
agriculture. 

More important even than all these 
factors is the volume of precipitation 
that the upper plains receive. Under 
Mesopotamian conditions, the 200 mil- 
limeter isohyet is generally regarded as 
the absolute lower limit within which 
dry farming is possible. However, there 
is a substantial "zone of uncertainty" 
above this limit within which perma- 
nent settlement will be avoided even 
though sporadic catch-crop cultivation 
may be practicable. In Khuzestan the 
essential point is that permanent settle- 
ment based on dry farming is roughly 
coterminous with the upper plains, ex- 
tending to the north and northeast of 
a line slightly below what is shown in 
Fig. 2 as the 300-millimeter isohyet. 
In an area now under development 
above this line to the north of the 
Shaur River (see Fig. 3) a recent agri- 
cultural appraisal showed average net 
wheat yields of 410 kilograms per hec- 

tare (about 6 bushels per acre) from 
dry farming as compared with 615 
kilograms per hectare on irrigated land. 
In short, irrigation on the upper plains 
around Susa is a valuable adjunct in 
the cultivation of the basic cereal crops 
during the traditional winter growing 
season, but it is by no means an indis- 
pensable condition for the practice of 
agriculture (3). 

Early Village Settlement 

The earliest major phase of settle- 
ment on the upper plains of Khuzestan 
is illustrated in Fig. 3. This map records 
all of the known sites where prehistoric 
painted pottery has been obtained in 
surface collections; thus it covers the 
long span from perhaps as early as 
5500 or 6000 B.C. to about 3500 B.C. 

However, all but a few of the sites 
shown (116 out of 130) were occupied 
during the latest part of this span, so 
that the map can be regarded as a rep- 
resentation of the distribution of settle- 
ments particularly during the relatively 
brief "Susa A" period soon after the 
beginning of the fourth millennium B.C. 
The hallmarks of this period, inciden- 
tally, are the highly stylized and beauti- 
fully decorated pottery beakers and 
other vessels which, since their excava- 
tion from basal levels at Susa by an 
impressive series of French expeditions 
beginning in the last century, have 
graced the pages of many histories of 
art (4). 

The most obvious feature of the pat- 
tern shown in Fig. 3 is its density-a 
grid of villages fully comparable to 
that of the present day in spacing, and 
in some cases extending into areas no 
longer permanently settled. All of these 
sites are small, most of them covering 
1 or 2 hectares or even less, but the 
considerable heights of the mounds 
which mark their ruins suggest that 
they were occupied relatively continu- 
ously and for long periods. 

It must be stressed that the vigorous 
growth of settlement evident here at an 
early time-level almost certainly does 
not stem from any priority of the re- 
gion in the basic practices of cultiva- 
tion and stockbreeding. The potential 
domesticates are thought to have oc- 
curred naturally only at somewhat 
higher elevations, and in any case these 
animals must have been at home all 
along the lower slopes of the mountains 
overlooking the Mesopotamian plain 
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(wherever favorable soils and micro- 
climates created suitable niches) and 
not merely in the Persian uplands sur- 
rounding Khuzestan. Instead, the high 
early density of settlement in this re- 
gion perhaps can be traced to the ex- 
ceptionally favorable circumstances the 
region would have offered for the tran- 
sition from dry farming to irrigation 
agriculture, a transition which began 
only after the initial food-producing 
revolution had been consummated else- 
where. Chief among these locally favor- 
able factors, of course, was the ade- 
quacy of precipitation for dry farming 
while rudimentary irrigation systems 
were being developed, together with 
the suitable slopes and soils on the 
upper plain and the numerous small, 
easily diverted watercourses. 

Some further light is shed on the 
time of introduction of irrigation tech- 
niques by comparing the patterns of 
settlement for the different component 
periods into which the long prehistoric 
span can be divided. For the earliest of 
these, the Susiana a period, only 34 
sites are known. It is noteworthy that 
these uniformly small mounds occur 
almost exclusively in the northern part 
of the upper plains, where also the 
highest annual rainfall is encountered. 
Moreover, a number of them, like those 
west of the Karkheh River and on the 
rolling downlands near the modern 
town of Dizful, are so located that ir- 
rigation would not have been possible 
in their vicinities without the great irri- 
gation works which are known only to 
have been constructed much later. 
From these observations it would ap- 
pear that, in the earliest known phase 
of settled village life in Khuzestan, ag- 
riculture depended mainly or even ex- 
clusively on rainfall. 

In the immediately following periods 
of the Susiana prehistoric sequence, 
probably equivalent to the Halaf and 
early Ubaid horizons in Mesopotamia 
and falling within several centuries 
after 5000 B.C., the number of known 
village sites jumps to 102, and the sites 
assume a distribution which then con- 
tinued with little change for at least a 
millennium. This pattern differs from 
its predecessor not only in the sharply 
increased number of sites but also in 
the geographical extension and concen- 
tration of the sites much further to the 
south. On the other hand, the new low- 
er limit of settlement still conforms 
roughly to that existing today for vil- 
lages partly dependent on dry farming. 
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Fig. 2. Rainfall in Khuzestan. The isohyets give the approximate annual precipitation 
in millimeters. 



From this it seems reasonable to con- 
clude that, while some irrigation prac- 
tices had been introduced and had led 
to a greatly expanded population, they 
were still quite localized and probably 
were regarded merely as an adjunct 
to farming practices oriented in the 
main toward rainfall. 

Also worth noting is the fact that 
these later prehistoric sites were not 
uniformly spaced but in many cases 
tended to form clusters, some of them 
being grouped along the margins of 
shallow fossil valleys that are still trace- 
able at intervals on the alluvial land 
surface. Considering these valleys to- 
gether with the general distribution of 
sites, it is apparent that fundamentally 
different river regimes must have ob- 
tained for at least the Karkheh and 
Diz rivers along this part of their 
courses. Instead of the single, rapidly 
degrading channels that they occupy 
today, these rivers seem to have di- 
vided themselves into numerous bi- 
furcating and rejoining channels of a 
presumably aggrading character. While 
no clear overall pattern of the more 
important contemporary watercourses 
can be distinguished from the position 
of settlements-in part because altern- 
ative sources of domestic water were 
so readily available that villages were 
not closely bound to the major stream 
levees-Fig. 3 suggests that during this 
period a large part of the drainage 
from the present Karkheh watershed 
may have run southeastward along 
what is now the bed of the Diz River. 
In addition there are suggestions that 
some of the minor outwash channels 
reaching the plain between the Diz and 
Karun rivers may have carried a larger, 
or at least less strictly seasonal, flow 
than they do at present. Quite possibly 
both tectonic activity and the effects of 
human settlement (principally wood 
cutting and overgrazing) have contrib- 
uted to the subsequent far-reaching 
changes. 

Virtually nothing is directly known 
at present of the subsistence practices 
of the established early village range in 
Khuzestan, although an investigation of 
the transition from food-gathering to 
food-production has recently been un- 
dertaken in the higher valleys to the 
north (5). Widely distributed flint 
sickle-blades, hard-baked clay sickles, 
and stone hoes attest the existence of 
a specialized tool kit associated with 
cultivation by the late 5th millennium. 
At the same time, chipped flint arrow 
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heads, carved gazelle bones, and styl- 
ized but plausible representations of 
bowmen and of the pursuit of wild 
game with dogs provide fragmentary 
suggestions of the continued importance 
of the hunt. By the time of the proto- 
Elamite tablets, around the end of the 
4th millennium, signs representing or- 
chards as well as fields can be distin- 
guished, and the existence of a plow 
also can be demonstrated. The latter 
implies the domestication of bovids or 
equids, and contemporary representa- 
tions (including animals with mounted 
riders and others pulling chariots or 
carts) and administrative records of 
both are found. However, it is not cer- 

tain how much earlier than the intro- 
duction of the tablets the plow and 
these domesticates can be assumed to 
have made their appearance in Elam. 
The specific identification of animals 
from their highly stylized representa- 
tion on the pottery of the Susa A period 
is difficult, but at least it is clear that 
fish, birds, and members of the Capra 
and Gazella genera are very numerous, 
while bovids and equids are decidedly 
rare. Conceding the unsatisfactory state 
of the evidence, it might be tentatively 
concluded that hoe cultivation consti- 
tuted the dominant form of food pro- 
duction at that time, and that livestock 
was largely limited to sheep and goats. 

Fig. 3. Prehistoric agricultural settlement in the upper Khuzestan plains prior to about 
3500 B. C. Numerous villages and a few small towns formed a widespread, relatively 
dense network over the area. Linear groupings of sites generally conform to former 
channels of natural watercourses; irrigation was of limited scope and secondary 
importance. Villages (here defined as settlements occupying less than 4 hectares, or 
slightly less than 10 acres) and small towns are shown much enlarged. 
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Growth of Towns and City-States 

The pattern of subsistence and set- 
tlement described above reached its 
apogee during the Susa A period, 
roughly equivalent to the terminal 
Ubaid and early Uruk horizons in 
Mesopotamia and falling within the 
first half-millennium after 4000 B.C. 
By this time (if not somewhat earlier) 
a few sites began to stand out as larger 
centers among the numerous small vil- 
lages. The contemporary remains at 
Susa itself are too deeply buried for 

their extent to be plotted, but a small 
number of other mounds then covered 
4 or 5 hectares and so perhaps can be 
classified as small towns. This process 
of differentiation intensified further 
during the Susa B and C periods that 
followed. Exclusive of Susa, individual 
centers are known which extended over 
as much as 20 hectares, and we may 
infer from its thousands of proto- 
Elamite account tablets that Susa was 
at least as large as any of the contem- 
porary unexcavated towns around it. 

On the other hand, the total number 

Fig. 4. Late Elamite settlement, about 1200 to 640 B.C. This was the culminating 
phase of a slow process of town growth, although the number of individual sites did 
not approach the prehistoric total. Only the two urban centers are drawn approximately 
to scale. Except for the area around Susa, settlements tended to lie along natural 
watercourses, and probably only local irrigation was practiced. Susa lay in the center 
of a larger enclave, which may have been continuously cultivated, but elsewhere there 
still must have been many tracts of good land used only seasonally for grazing. 
Because of the overlying deposits, the canal system shown around Susa is a largely 
speculative reconstruction. 
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of settlements declined by almost two- 
thirds, for only 39 are known in the 
surveyed area which were occupied dur- 
ing the half-millennium before 3000 
B.C. Without more extensive excava- 
tions it will be impossible to determine 
all of the factors involved in this de- 
cisive shift. Some instability of popula- 
tion is suggested by the sharp cultural 
break that is especially evident in ce- 
ramics, but its character remains elus- 
ive. Moreover there is contrary evidence 
for considerable continuity of settle- 
ment in the fact that less than a sixth 
of these sites were newly founded dur- 
ing the Susa B and C periods. In part 
at least, the newly emerging pattern 
must have consisted of the drawing 
together of the population into larger, 
more defensible political units, some of 
which-on the analogy of the better- 
known Mesopotamian sequence-began 
at this time to attain truly urban status 
and to be enclosed by massive walls. 
At the same time, large areas that for- 
merly had been settled and cultivated 
were well beyond the radius of easy 
communication from any of the re- 
duced number of towns that remained 
and hence must have reverted to pas- 
tureland or other nonintensive use. 
Thus, to continue with the reconstruc- 
tion advanced earlier, we may visualize 
the growth of large towns and urban 
centers like Susa as proceeding hand- 
in-hand with changes in the exploita- 
tion of the surrounding hinterlands. 
Small-scale irrigation, the planting of 
intensively cultivated gardens and or- 
chards, and plow cultivation were all 
adopted increasingly within limited en- 
claves around the towns. Elsewhere, 
however, considerable tracts were 
abandoned to shifting cultivators or 
nomadic herdsmen, who would have 
left few material remains for the arche- 
ologist and no written records for the 
historian. 

The trends set in motion before 3000 
B.C. seem to have continued through- 
out the 3rd and into the 2nd millen- 
nium. To judge from the strength oc- 
casionally displayed by rulers of Susa, 
like Puzur-Inshushinak who campaigned 
successfully as far afield as Opis (prob- 
ably not far below Baghdad) and Kir- 
kuk in the late 3rd millennium, Susa 
must have been a substantial and pros- 
perous city for at least part of this 
time. 

Still, even a calculation based on 
the larger, later area of its ruins and 
the unusually high assumed density of 

SCIENCE, VOL. 136 



400 persons per hectare within its walls 
suggests that ancient Susa did not ex- 
ceed-and quite possibly never ap- 
proached-a maximum of 40,000 in- 
habitants. This population, it should 
be pointed out, is about at the level 
which could be adequately provided for 
with irrigation of no more than the 
area between the Karkheh and Diz 
rivers, within less than a day's walk 
from the capital to the furthest of its 
supporting fields. As for other towns in 
the region, their number and average 
size declined somewhat further during 
the Susa D or protohistoric period and 
only began to increase again very 
slowly afterward. As late as 2000 B.C., 

in spite of the greatly intensified ad- 
ministrative and economic relations 
with southern Mesopotamia that were 
maintained under the hegemony of the 
Third Dynasty of Ur, not more than 
two towns seem to have existed in the 
surveyed area which covered as much 
as 10 or 15 hectares. In short, well into 
the 2nd millennium B.C. Susa was the 
only known settlement on the upper 
Khuzestan plain west of the Karun 
River which might be called a city or 
even a large town, while substantial 
parts of that plain were not regularly 
settled at all. 

Thus it would appear that Elamite 
military prowess did not derive from a 
large, densely settled peasantry occu- 
pying irrigated lowlands in what is 
often loosely considered the heart of 
Elam. Instead, the enclave around Susa 
must have been merely one component 
in a more heterogeneous and loosely 
structured grouping of forces. Other 
towns and settled districts that were 
strung out along somewhat higher val- 
leys like those of the Middle Karkheh, 
Saimarreh and Kashgan rivers to the 
northwest of the Khuzestan plain, and 
perhaps even seminomadic tribal groups 
with no major centers, often must have 
been of roughly equivalent political 
importance. A reflection of this dis- 
tinctly hybrid geographical character 
probably is to be found in the succes- 
sive roles played by towns like Awan, 
Simash, Anzan, and Madaktu, all prob- 
ably to be sought in the higher valleys 
and each with at least comparable 
prestige and importance to that of 
Susa in external political relations and 
royal titulary during the whole of 
Elam's pre-Achaemenian history. 

Second millennium texts from Susa 
attest the presence in considerable quan- 
tities of a number of domesticated 
13 APRIL 1962 

plants and animals. While the special- 
ized transactions recorded in the texts 
may be unrepresentative of the broader 
subsistence picture, wheat and barley 
obviously were the most important 
crops. In addition, dates, chick-peas, 
and lentils, as well as considerable 
quantities of sesame, are mentioned. 
Most of the sesame probably was con- 
verted to oil, while some of the barley 
was used for beer. The most numerous 
category of livestock seems to have 
been sheep, and both sheep and cattle 
in some cases were specified to have 
been fed on barley. Goats and donkeys 
also were present. 

The details of the later political his- 
tory of Elam are not important here 
(6). A dynasty of "kings of Anzan 
and Susa," vigorous contemporaries of 
Hammurabi and his successors in the 
First Dynasty of Babylon, seems to 
have been followed by a long and un- 
certain interregnum and then by a pow- 
erful but short-lived "empire." By the 
time of the latter, the total number of 
occupied settlements on the upper 
plains between the Karkheh and Karun 
rivers had slowly increased to 48, less 
than half of what it had been in pre- 
historic times but more than twice its 
total at any time during the 3rd mil- 
lennium (Fig. 4). In this process the 
disparity was somewhat alleviated be- 
tween urban Susa and a surrounding 
region with no more than widely scat- 
tered small towns and villages. Eight 
other towns each now occupied more 
than 10 hectares and one of them, 
Chogha Zanbil or the ancient Dur 
Untashi, covered about 1 square kilo- 
meter and thus stands comparison as a 
city with Susa itself (7). Relative to 
the available land, however, these 
changes did not basically alter Khuze- 
stan's earlier aspect as a still lightly 
settled region in which towns and their 
regularly cultivated hinterlands formed 
only widely separated enclaves. 

The Assyrian Invaders 

Elamite power culminated during 
the reign of Shilhak-Inshushinak (about 
1165-1151 B.C.). Afterward Elam and 
Babylon were increasingly drawn to- 
gether to resist the growing strength of 
Assyria. In spite of this alliance, the 
Assyrian annals describe campaigns 
which gradually subdued the desert 
tribes west of Elam, ravaged its border 
districts, and even descended upon its 

seacoast in assaults launched from 
across the Persian Gulf. As the con- 
solidation of Assyrian rule continued 
to be resisted in Babylonia, these at- 
tacks increased in what has been called 
their "calculated frightfulness." Ulti- 
mately, under Assurbanipal (668-626 
B.C.), the struggle was carried not 
merely into the intervening mountain 
valleys to the northwest but directly 
into Khuzestan itself, and most or all 
of the royal strongholds there were 
stormed and sacked. The Assyrian king 
boasts of the slaughter of his Elamite 
enemies and the burning of their cities, 
of having carried off population and 
livestock "more numerous than grass- 
hoppers," and even of the scattering of 
salt over the devastated province. 

For once, the Assyrian version does 
not seem to have been greatly exag- 
gerated. Virtually every town of the 
period that was visited during the ar- 
cheological survey was found to have 
been abandoned at a time roughly cor- 
responding with these campaigns, and 
to have remained unoccupied for a long 
time afterward. More than a century 
elapsed before Darius undertook to re- 
store Susa as an Achaemenian capital 
(about 521 B.C.), and in spite of the 
ambitiousness of his constructions there 
the level of population in the surround- 
ing region apparently failed to approach 
what it had been at the outset of the 
Elamite-Assyrian rivalry. To Herodo- 
tus, two generations later, the plains 
around Susa and even the city itself 
were merely part of Cissian territory. 
The Cissians were described by the 
Greeks as rude and warlike mountain- 
eers whom the Persian kings had 
placated with annual tribute in order 
to prevent infestation of the plains 
with brigandage, and their gradual in- 
filtration and resettlement of the plain 
is further evidence that much arable 
land had been left empty in the wake 
of Assurbanipal's armies. Under these 
conditions it would have been unlikely 
for the Achaemenians to initiate an 
extensive program of agricultural de- 
velopment, in spite of their concern 
with fostering commerce and their re- 
nown as builders (8). And in fact only 
along the eastern margin of the sur- 
veyed region, on the right bank of the 
Karun River below Shustar, is there 
evidence suggesting that a group of 
small agricultural villages may have 
been linked by a new canal dug dur- 
ing the time of Darius or one of his 
successors. 
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Emergence of a New Pattern 

Although there are numerous ac- 
counts of the conquests of Alexander, 
the confrontation of Greek and Persian 
that continued in Khuzestan under his 
Seleucid heirs (about 311-140 B.C.) is 

virtually unreported. Accordingly, the 
enduring effects of those conquests 
upon patterns of subsistence and set- 
tlement can only be discerned in very 
general terms. The absence of detailed, 
local sources is particularly unfortunate 
in that many decisive changes must 
have had their origins in the intensive 
cultural interchange that went on dur- 
ing this period, although these changes 
do not come clearly into focus until 
500 or more years later. 

Among the most crucial effects of 
Greek influence was a renewed em- 
phasis on city building. This entailed 
in some cases the actual foundation of 
important urban centers, like one of 
the numerous Alexandria's which con- 
tinued on into Parthian times as the 
kingdom of Charax. Situated on the 
lower Khuzestan plain near the mouth 
of the Tigris, its location implies some 
effort at systematic settlement and cul- 
tivation of the marshes along the lower 
edge of the alluvium, an effort of which 
we are otherwise largely ignorant. 
Other Greek cities were strategically 
located so as to pacify mountain peo- 
ples like the Cissians, in turn providing 
the security which permitted a renais- 
sance of settled life around cities like 
Susa on the plains as well. Another 
Macedonian practice was to implant 
garrisons of soldier-colonists in the ma- 
jor existing towns, surely stimulating 
the growth in Asia of juridical and 
institutional concepts upon which the 
independence and prosperity of the 
Greek polis had been based. Finally, 
mention might be made of the diffu- 
sion of particular cultural activities 
like grape cultivation, for Strabo says 
of Khuzestan that "the vine did not 
grow there until the Macedonian.s 
planted it." The cohabitation of Greeks 
and Persians must have had many 
other, less simple and overt, effects 
upon agricultural techniques, but they 
escaped the notice of the chroniclers 
and hence remain largely for specula- 
tion. 

Sources on the Parthian period (about 
140 B.C.-A.D. 226) are, if anything, 
more fragmentary and less informative 
than those on the preceding Seleucids 
(9). The impressive showing of Par- 
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thian armies against the Romans in the 
west implies at least a periodically ef- 
fective internal administration and a 
reasonably adequate level of economic 
well-being, but Khuzestan was too dis- 
tant from the frontier for Roman ac- 
counts to furnish many details. From 
an inscription in Susa we learn that 
the Greek garrison there still retained 
its corporate identity, and that it re- 
corded its gratitude to the governor of 
the province for initiating certain irri- 
gation works. Possibly the installations 
referred to include several impressive 
networks of canals which can be shown 
from aerial photographs to have ante- 
dated the still greater networks con- 
structed early in the Sassanian period. 
At any rate, both kinds of data make 
it clear that a considerable program 
of canal building was under way before 
the end of Parthian times. Similarly, 
the remains of Parthian towns located 
during the archeological reconnais- 
sance suggest a substantial increase in 
the extent and density of settlement, 
although their full area is often masked 
by the massive Sassanian ruins which 
almost always overlie them. Such gen- 
eral indications as these, however, are 
at best vague and unsatisfactory. Only 
new historical sources and extended, 
patient excavations will illuminate more 
fully the changing practices and con- 
ceptions of land use which prepared 
the way for the Sassanians. 

As in other parts of the Mesopo- 
tamian plain, one of the most striking 
observations of recent archeological 
reconnaissance has been the immense 
and variegated impact of the Sassanians 
(A.D. 226-637) upon the Khuzestan 
landscape (10). In a way which seem- 
ingly had no parallel in earlier periods, 
vast efforts were devoted to compre- 
hensive programs of irrigation ex- 
tending over virtually the entire arable 
surface. This entailed bold and imagi- 
native planning and administration, a 
whole series of technical innovations, 
and above all the investment of state 
funds on what must have been an un- 
precedented scale. The Sassanian effort 
differs from its modern counterpart in 
that it aimed to increase agricultural 
output (and thereby, of course, state 
revenues) primarily by extending the 
area of cultivation and only second- 
arily by introducing a more intensive 
agricultural regime and increasing la- 
bor productivity. Still, since this choice 
was dictated by the existing socioeco- 
nomic system and level of technology, 

it provides a distinction more apparent 
than real. For Iran at least, we are 
justified in regarding the Sassanian ad- 
ministrators as the spiritual ancestors 
of the modern teams of developers, 
and in hoping that the latter are as 
successful by contemporary standards 
as the Sassanians must have seemed 
in their own time. 

Some elements of the Sassanian 
program have long been known. Great 
weirs were constructed of stone and 
brick across the Karkheh River at 
what is now Pa-i-Pol, the Diz River at 
Dizful, and the Karun River at Shus- 
tar and Ahwaz. Although the avail- 
able flow varied widely and was 
markedly reduced in summer due to 
the absence of water storage, radiating 
canal networks from these strategic 
locations at least could provide more 
reliable winter irrigation than had 
existed heretofore. The remains of 
these dams are still identified locally 
as "Roman," and there seems little 
reason to doubt the statements of 
medieval Arab historians and geog- 
raphers that a central role in their 
construction was played by 70,000 
Roman legionnaires who, together with 
the Emperor Valerian, had been cap- 
tured by King Shapur I at Edessa. 
With positions reversed since the time 
of Macedonian conquests, soldiers 
from the west again played a vital 
part in Khuzestan's agricultural devel- 
opment (11). 

A fuller view of the Sassanian pro- 
gram is made possible by linking the 
study of aerial photographs with 
ground reconnaissance. Figure 5 illus- 
trates the layout of the major branches 
in the Sassanian canal system, even 
though the system is now obscured by 
long-continued erosion, modification 
and re-use. Several aspects deserve brief 
mention. In the first place, the readi- 
ness of the Sassanian engineers to cut 
through ridges and other natural ob- 
stacles can be documented in many 
places. By brute force, as it were, they 
undertook to impose a unified system 
of canalization upon a broken topog- 
raphy -which always before had been 
irrigated (where it was irrigated at all) 
in relatively small, unrelated segments. 
In one particularly illuminating case 
water diverted from the Diz River was 
conducted southeastward by canal 
near the upper limits of the plain to 
lands on the right bank of the Karun 
which were too high to be irrigated 
directly from the latter. This bold re- 
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shaping of basic drainage patterns is 
fully consistent with the approach fol- 
lowed in the design of the system as a 
whole. 

Another feature of the general pat- 
tern shown in Fig. 5 is the attention 
that was obviously devoted to provid- 
ing irrigation supplies not only for 
large, topographically suitable, highly 
productive areas but also for small 
and marginal tracts which hardly seem 
to have warranted the investment that 
was made in them. This determinedly 
full utilization of land does not sug- 
gest a grandiose project whose po- 
tentialities were never fully realized 
but, on the contrary, a system which 
operated so successfully that it was 
ultimately extended to the fullest pos- 
sible limits. 

A final point, related to the previous 
ones, is that at least the major canals 
in this system apparently were designed 
and executed under a series of com- 
prehensive plans. This is evident both 
from the regularly branching patterns 
of minor distributary canals and from 
the directness of most of the larger 
channels. By contrast, the small-scale 
private irrigation networks that have 
been introduced in the Near East in 
recent years are characterized by ex- 
tremely broken and erratic patterns of 
canalization in which the absence of 
central planning is immediately ap- 
parent. There were, of course, periodic 
changes in the scope and objectives of 
the Sassanian system, so that Fig. 5 
presents a composite rather than an 
actual layout. It has been possible to 
distinguish some of the major phases 
within this composite, beginning with 
the initial construction of the weirs 
and the first of their offtakes early in 
the Sassanian period. Not suprisingly, 
the main trunk canal leading south- 
east from the Karkheh weir and the 
vented tunnel proceeding southwest 
from the Karun at Gutwand-both 
major undertakings with a large water- 
carrying capacity-appear to date 
from the latter part of the period. 
Probably they are to be attributed to 
the reign of Chosroes I (A.D. 531-579), 
whose military successes and adminis- 
trative reforms placed him in control 
of unprecedented state revenues for 
costly enterprises of this kind (12). 

Apart from the well-planned and 
well-executed construction of the weirs 
themselves, the principal innovation 
that appears in this great system is 
the extensive use of tunnels with peri- 
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odic vent holes, not only as subsurface 
conduits through ridges and other 
topographic obstacles to ordinary canal 
construction but also as collectors for 
ground water. Knowledge of the tech- 
nique of constructing these tunnels 
may well go back to Achaemenian 
times or earlier (although probably not 
earlier than the introduction of cheap 
iron tools), but their first extensive 
application in Khuzestan came only 
under the Sassanians. Another interest- 
ing innovation, suggestive of the tech- 
nical ingenuity which originally must 
have been applied at many points, was 
the construction of an inverted siphon 

(a ruined example of which survives 
below the modern town of Gutwand) 
to carry a large canal across a seasonal 
watercourse. 

While the introduction of an ex- 
tensive network of irrigation canals is 
the most tangible surviving evidence 
of the development of the area during 
the Sassanian period, the full range of 
measures that were taken was far more 
extensive and complex. A greatly in- 
creased stress upon commercial crops 
and handicraft industries, centering on 
the manufacture of fine silks, satins, 
brocades, and cotton and woolen tex- 
tiles, accompanied the resettlement of 

Fig. 5. Sassanian settlements and irrigation canals, about A.D. 226 to 639. The 
extension of the irrigation system to virtually the widest possible limits was 
accompanied by new and more intensive irrigation techniques, state-directed urbani- 
zation, and a population maximum. The three largest cities are drawn to scale, but 
nine others are shown only slightly enlarged. Note that what is today the Shaur River was apparently at that time a major branch of the Karkheh River. Dotted lines 
represent vented tunnels used as water conduits. 
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prisoners here after successful west- 
ern campaigns. Some of the rich va- 
riety of orchard products for which 
Khuzestan was praised by early Arab 
writers, including plums, pears, melons, 
pomegranates, olives, and citrus fruits, 
must have been introduced at the same 
time. Date palms, already native, were 
spread so widely that later it was 
claimed there was no place in Khuze- 
stan without them. Probably from the 
east came sugarcane, implying a new 
emphasis on year-round irrigation with- 
in the limits of the available summer 

supplies of water. By Arab times at 
least, Khuzestan's annual tax payments 
included 20 metric tons of refined 
sugar and most or all of the sugar that 
was traded throughout the eastern 
Caliphate (at a normal market price 
of about $3.30 per kilogram, sufficient 
to maintain a couple in modest circum- 
stances for a month) is said to have 
come from this province; much ad- 
ditional cane was described as unsuit- 
able for refining, so that the raw stalks 
were consumed locally. Rice, another 
summer crop, had already been noted 

Fig. 6. Islamic settlements and irrigation canals, from the 7th through approximately 
the 9th century A.D. Sites shown as hollow rings were apparently much reduced or 
abandoned by A.D. 900, while those shown as solid circles continued for varying 
periods. New, but generally short-lived, irrigation enterprises were constructed in the 
less productive lower (southern) part of the area, while on the upper plains the 
Sassanian system gradually deteriorated. The small-scale canal networks that are shown 
around some of the surviving towns must have been constructed only after the weirs 
and main supply canals had ceased to function; hence, they may be somewhat later 
than the period covered by the map as a whole. 
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in Khuzestan by companions of Alex- 
ander, but only later became an im- 
portant item in the diet. By the 10th 
century rice-flour is reported so much 
a staple in Ahwaz that people sickened 
and died if forced to eat bread made 
of wheat-flour instead. 

Taken together, the newly intro- 
duced crops signify more than simply 
an increase in the number of culti- 
vated plants known to Khuzestan's 
agriculturalists. Most of them required 
new and highly specialized cultivation 
procedures (elaborate Arab accounts, 
of those for sugar fortunately have 
come down to us), provisions for more 
intensive irrigation than previously had 
been necessary, and in some cases the 
investment in semi-industrial process- 
ing equipment before the natural 
harvest could be utilized. Moreover, 
as a group the new crops imply the 
growth of a market economy at the 
expense of the subsistence economy 
which had prevailed previously. Thus 
their appearance suggests a qualitative 
change in the orientation, structure, 
and technological complexity of agri- 
culture as a whole. Still, limitations on 
the available water supply must have 
restricted cultivation of at least four- 
fifths of the arable land on the upper 
plains to the winter production of 
wheat and barley under the aboriginal 
system of alternate years in fallow. 

Since both sugar and rice became 
important crops in the districts served 
by the new dams, part of the original 
purpose of the weirs may have been 
the encouragement of summer culti- 
vation. On the other hand, numerous 
later references to lifting devices along 
the major streams, particularly under- 
shot waterwheels, may indicate that 
summer cultivation was largely inde- 
pendent of the great canal networks 
radiating from the weirs. Probably 
there was considerable variation in 
how the problem of summer cultivation 
was met. Above Jundi Shapur vented 
tunnels were dug as an alternative 
source of water for the main canals 
after the dam on the Diz River had 
been built. Their installation may have 
been related either to an increasing 
need for summer water, or merely to 
the need for assuring winter irrigation 
supplies during periods when the weir 
was inoperative due to washouts. 

There is both archeological and 
documentary evidence that the agri- 
cultural and commercial development 
of Khuzestan was accompanied by the 
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multiplication of urban settlements on 
an unprecedented scale. Royal concern 
for the area is shown by the construc- 
tion there of two new capital cities, 
Jundi Shapur by Shapur I (A.D. 241- 
271) and Iranshahr-Shapur by Shapur 
II (A.D. 306-380), each with a planned 
rectangular layout comprising several 
square kilometers within impressive 
outer walls. In addition, the ancient 
mound at Susa was extensively rebuilt, 
and Shustar became an important forti- 
fied town. Between these walled major 
centers, as Fig. 5 records, a great num- 
ber of sprawling (presumably unde- 
fended) towns and villages sprang up 
-not a few of them approaching the 
maximum size that even Susa had 
achieved in earlier antiquity. The total 
population of at least the upper plains 
during Sassanian times thus appears 
to have exceeded by several times what 
it had ever been previously, and in fact 
to have reached a level which has not 
been equalled since. 

Although details are lacking, some- 
thing similar probably happened on 
the lower plains as well. At any rate, 
Ahwaz (originally Hurmuz-Shahr) was 
founded by Ardashir I (A.D. 226-241), 
the first of the Sassanian kings, and 
other towns still further out on the 
lower plains are known to have been 
occupied at the time of the initial Arab 
conquest. Given the poorer soils and 
the virtual absence of leguminous 
weeds on the alluvium below Ahwaz, 
the extension of agriculture into this 
area required greater innovations than 
merely the introduction of irrigation 
canals. Drainage systems comparable 
to those so important in development 
programs today apparently were never 
constructed, perhaps suggesting that 
irrigation water in the canals was 
usually inadequate and had to be 
sparingly applied. But at least by 
Arab times there are references to the 
importation by barge of plant-ash and 
night soil for fertilizer from the great 
metropolitan center of Basra in lower 
Iraq. 

This article is concerned primarily 
with the material conditions of life, 
but it is worth noting in passing that 
the benefits of Sassanian policy ex- 
tended into other realms as well. 
Shapur II is credited with having 
founded a University in Jundi Shapur 
which became widely noted in the 
ancient world as a center of astro- 
nomical, theological, and medical 
learning. A marked religious tolerance 
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generally prevailed as Sassanid policy, 
and to the large and thriving Jewish 
communities dating from the neo- 
Babylonian period were added Nes- 
torian congregations fleeing Byzantine 
persecution. To the emerging syncre- 
tistic traditions of science and theology, 
thus there was added the polyglot con- 
fusion of Pahlavi, Greek, and Syriac 
in the marketplace, symbols of a cos- 
mopolitanism for which the early 
medieval world provided few equals. 
This was a milieu in which the prod- 
ucts of Classical learning were valued 
and preserved, and from which they 
were handed on in time to the Arabs 
(and ultimately to the West) with the 
rise of the Abbasid Caliphate. As the 
vigorous commercial orientation of 
many Khuzestan towns implies, it was 
also a milieu that stimulated practical 
enquiry. The process of refining sugar 
is said to have been worked out at 
Jundi Shapur, only a short distance 
from the site where, after a lapse of 
many centuries, a new sugar plantation 
and refinery have recently been put in 
operation by the Iranian Government. 
A Great Pharmacopoeia, probably the 
first of its kind ever to be issued offi- 
cially, also was a product of the Jundi 
Shapur hospital and medical school. 
Although appearing only in the 9th 
century, it surely embodies a tradition 
of scholarship there that was deeply 
rooted in the Sassanian period (13). 

The Medieval Breakup 

The initial effects of conquest by in- 
vading Arab armies in A.D. 639 were 
relatively mild. Resistance was mainly 
confined to the important fortified 
towns, and while the defenders in 
some cases held out and were put to 
the sword they more often capitu- 
lated and resumed a life little different 
from what it had been earlier. Never- 
theless, documentary sources and the 
results of archeological survey con- 
verge to indicate that the agricultural 
economy failed to return quickly to 
its previous levels, and in fact went 
into a discontinuous but cumulative 
decline which has only been reversed 
in the modern period. 

Taxes submitted to the central 
government provide perhaps the sim- 
plest and most clear-cut index to this 
process, although it is a very imper- 
fect index at best. To begin with, di- 
rect comparisons between the Sassanian 

and Islamic periods are obscured by 
changes in the breadth of application 
of land and poll taxes as a result of 
religious conversions (14). A further 
difficulty is that even within the Is- 
lamic period collections probably de- 
creased more rapidly than economic 
well-being, as the central government's 
means of coercion were attenuated by 
unsettled conditions. But since the 
Muslims took over the Sassanian tax 
system substantially as they found it, 
it does not seem unwarranted to as- 
sume that at least some degree of 
correspondence held in the long run 
between the volume of tax receipts, 
on the one hand, and the volume of 
agricultural produce and activity from 
which those revenues had been derived 
on the other. 

With due allowance for their de- 
fects, the trends in state revenues are 
very striking. In the late Sassanian 
period, tax receipts in Khuzestan had 
reached 50 million dirhems, equivalent 
to $5 million or more at current price 
levels-and something on the order of 
12 times more than the annual tribute 
exacted from approximately the same 
area by the Achaemenian kings a 
thousand years earlier. While they 
fluctuated widely afterward, receipts 
never again reached this figure, and 
within three centuries or so after the 
Arab conquest they had been reduced 
to less than 40 percent of it. Four 
centuries later they were reported to 
have been only the equivalent of about 
6 percent of the Sassanian amount- 
even ignoring the effects of the debase- 
ment of the currency. In the mid-19th 
century, before the consolidation of 
modern Iran had begun, collections 
still remained at approximately the 
same level. 

The progressive economic decline 
suggested by these figures-and cor- 
roborated by other accounts and 
archeological data-obviously is only 
a local manifestation of processes 
which were at work through much of 
the Islamic world. Moreover, declining 
commerce and agriculture were an 
integral part of a series of interdepend- 
ent changes affecting the whole fabric 
of society, and they hardly can be 
understood without reference to this 
broader context within which they 
occurred. The destructive long-term 
consequences of the introduction of 
tax farming as a general practice, the 
increasingly corrupt and inefficient 
character of the Abbasid Caliphate 
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after the 9th century A.D., the replace- 
ment of citizen-soldiers by bands of 
power-seeking mercenaries, the break- 
up of the former domain of the Caliph 
into unstable local polities, and finally 
the appearance of great conquering 
armies like the Mongols who swept 
over the whole area, all are important 
components of any full account of the 
events in a particular district (15). 
But having admitted this broader his- 
torical context, here we can only 
describe some of its consequences in 
concrete, local terms. 

New Patterns 

From a comparison of Sassanian and 
early Abbasid settlement patterns on 
the upper plains (Figs. 5 and 6) it is 
apparent that by the time of the latter 
a considerable retraction had taken 
place outside of the cities and their 
immediate environs. Substantial areas 
of formerly dense occupation now 
were more or less abandoned. And 
while a few new towns were founded 
(the most important of them being 
'Askar Mukram, where Khuzestan's 
sugar crop was brought for refining), 
surface reconnaissance of the ruins 
suggests that more commonly there 
was a reduction in the occupied quar- 
ters of even the more populous centers. 
At Jundi Shapur (Fig. 7), for example, 
the zone of continuing Islamic oc- 
cupance seems to have been confined 
to roughly the central third of the great 
walled rectangle that Shapur I originally 
laid out. 

While large areas of good land on 
the upper plains were being abandoned, 
it is interesting to note that some new 
lands of marginal quality appear to 
have been irrigated for the first time. 
Within the surveyed area a good ex- 
ample is furnished by the Shu'aibiyah 
district immediately north of the con- 
fluence of the Diz and Karun rivers. 
This is a poorly drained and moder- 
ately saline tract which had been very 
sparsely settled previously and which 
even today receives only some specula- 
tive, tractor-based rainfall farming 
from very few permanent settlers. Yet 
Fig. 6 shows that early in the Islamic 
period a fairly large trunk canal and 
numerous offtakes were placed in op- 
eration across this district, possibly 
even requiring the installation of some 
sort of diversion structure in the bed 
of the Diz River. What explanation 
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can there be for the simultaneous tak- 
ing-up of unproductive land on the 
one hand and the abandonment of 
larger areas of much better soil on the 
other? 

Too little is known of the above 
example for the question to be an- 
swered on the basis of evidence from 
that district alone, but the same prac- 
tice of large-scale development of 
marginal lands had a wider occurrence. 
Another example of the practice is 
reported from the Masrukan district, 
on the opposite bank of the Karun, 
where one of the early Arab generals 
is said to have turned his attention to 
the irrigation of lands which previously 
had been uncultivated waste. A dif- 
ferent, more illuminating case is pro- 
vided by the events leading up to a 
great slave rebellion centering in lower 
Khuzestan and the lower Tigris 
marshes, as they were set down in 
surprising fullness by the great con- 
temporary historian, Tabari. The so- 
cial content of the rising was a mili- 
tant protest over the intolerable con- 
ditions of servitude on great latifundia 
or landed estates, where masses of 
slaves (15,000 are mentioned in one 
district) apparently were employed in 
the physical removal of the saline sur- 
face crust which had prevented culti- 
vation over great areas of the lower 
plains. In the sequel, the Zanj (after 
Zanzibar, for most of the slaves were 
from East Africa) held out for 14 
years of frequently heavy struggle 
(A.D. 869-883), in the course of 
which many of the towns of Khuze- 
stan were repeatedly and heavily dam- 
aged (16). 

To generalize from these examples, 
the development of marginal lands 
probably stemmed at least in part 
from the availability of unprecedented 
numbers of unfree laborers, who could 
only be economically supervised in 
great gangs (one of 500 men is re- 
ported). Since the initial Arab con- 
quest had not immediately led to the 
wholesale expulsion of the indigenous 
population from the more productive 
land, this placed a premium on the 
development of large undivided tracts, 
if necessary even on poor soils where 
potential yields were relatively low 
and where salinization would become 
a problem after a few years. In addi- 
tion, the rapidly shifting winds of court 
intrigue in Baghdad encouraged gran- 
diose, speculative, usually short-lived 
undertakings; for example, a case is 

known in which a minister out of 
favor at the court spent 10 million 
dirhems merely to obtain restitution 
of his former Khuzestan holdings. 
From the paucity of accompanying 
settlement and the absence of any sub- 
stantial canal levees, it is clear that 
the example in Shu'aibiyah is one of 
those that ended quickly. So, in fact, 
did most of the agriculture on the 
lower plains. It was only the firmly 
rooted peasantry around towns like 
Shustar and Dizful in the north that 
continued to cultivate their lands 
through the turmoil of the later middle 
ages. 

A succession of reports by Arab 
travelers and geographers makes it 
possible for the history of many indi- 
vidual towns in Khuzestan to be pieced 
together (17), providing an "urban" 
perspective on the history of the region 
to complement the more "rural" view 
obtained from the study of changing 
canal patterns. Of Jundi Shapur, for 
example, we learn that already by the 
10th century it was suffering from in- 
roads by nomadic Kurds, while to 
Yakut, a generation before the sack 
of Baghdad by the Mongols (A.D. 

1258), it was a ruin whose glories lay 
in the past. Susa still was a thriving 
mercantile and textile center in the 
10th century, and as late as 1170 a 
widely traveled rabbi reported that 
7000 Jews were numbered among its 
inhabitants. Shortly afterward it was 
precipitately but temporarily aban- 
doned in one of a continuing series of 
local military actions, and then per- 
haps was reoccupied on a declining 
scale until its final destruction by Tam- 
merlane late in the 14th century. Ba- 
sinna, in the 10th century, was a 
smaller but thriving town, the fine 
workmanship of whose veils and tapes- 
tries is said to have promoted their 
export to the furthest ends of the 
earth. Still commercially active in the 
time of Yakut, it disappears from view 
within a century or so afterward. Its 
name is no longer known in the area, 
and the location given in Fig. 6 is 
provisional. 

Ahwaz, the chief city which gave 
its name to the whole province in 
Arab times, suffered particularly 
heavily under Zanj assaults but sub- 
sequently was partly rebuilt. The trade 
upon which the importance of the 
city was based had begun to bypass it, 
however, and by the mid-12th century 
the greater part of it was reported to 
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Fig. 7. The city plan of Jundi Shapur, as reconstructed mainly from aerial photographs. 

be in ruins. The great weir at Ahwaz 
must have gone out of service not long 
afterward, and with it the canals radi- 
ating from the city onto the marginal 
lands of the lower alluvium. By the 
19th century the lower Karun's banks 
below Ahwaz were entirely unculti- 
vated and virtually without permanent 
settlement. Ahwaz itself may have sur- 
vived uninterruptedly through the suc- 
ceeding centuries, but by the 1870's it 
had shrunk to a small village. The 
center of political power in the prov- 
ince, meanwhile, inevitably moved 
northward toward the remaining con- 
centrations of settled population. Shus- 
tar, already so noted a textile center 
that its brocades once draped the walls 
of the Ka'ba in Mecca, became the 
capital of the province after the Mon- 
gol conquest. It only finally relin- 
quished that position, first to Dizful and 
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subsequently to Ahwaz, in the 19th 
century after a particularly devastat- 
ing epidemic. The return of Ahwaz to 
its present prominence stems from the 
opening of steamship navigation on the 
Karun, and still more from the devel- 
opment of Khuzestan's oil resources 
after World War I. 

It- is important to note that the with- 
drawal of settled life from the lower 
plains was accompanied by a deteriora- 
tion of agriculture on the upper plains 
as well. While Susa could exist as a 
prosperous enclave for long periods 
3000 years earlier, such enclaves now 
were frequent prey to overwhelming 
external forces. The growth and coa- 
lescence of numerous other power cen- 
ters all over the Near East, and the 
corresponding evolution of new and 
increasingly predatory sociopolitical 
forms, seem to have made the small, 

independent city-state a helpless anach- 
ronism by the later middle ages. 

The fate of Khuzestan's vaunted 
sugar production illustrates one of the 
new threats to a local agricultural 
economy. With proper care this crop 
thrived on the upper plains, as it is 
doing again today. Yet, in spite of the 
continuity of agricultural settlement 
around centers like Shustar and Diz- 
ful, even the memory of its cultivation 
had disappeared before the current de- 
velopment program was launched. The 
exact circumstances behind the total 
disappearance of so well-adapted a 
crop are obscure, but a plaintive ac- 
count of contemporary events in Egypt 
provides a likely parallel. To increase 
state revenues some of the Mameluke 
sultans imposed strict monopolies on 
the production and exchange of certain 
commodities, and it was said that under 
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Barsbai (A.D. 1422-38) the cost of 
sugar rose so high as a result that even 
victims dying of plague were unable 
to obtain their customary syrups as 
palliatives. Surely in a similar artificial 
constriction of the sugar crop for some 
such purpose as this lies at least the 
precondition for the abandonment of 
sugar cane cultivation in Khuzestan 
altogether. Damascus merchants who 
were victims of this monopoly are said 
to have imported sugar from Khuze- 
stan in 1433, but thereafter the records 
are silent. From the 17th century on- 
ward Indian sugar was one of the most 
lucrative products imported into Iran 
by European traders. 

A different kind of illustration of 
the declining potentialities of the upper 
plains as the prosperous, continuously 
cultivated zone they had become in 
Sassanian times is provided by archeo- 
logical reconnaissance. Outside of the 
few large towns, we can trace the 
withering away of all of the smaller 
settlements which had grown up at a 
distance from the main streams and 
hence had come to depend on the great 
Sassanian canal network for irrigation 
water. One by one they were aban- 
doned, the last holdouts abandoning 
hope for water from the accustomed 
sources and desperately seeking to de- 
velop tiny enclaves of intensive culti- 
vation by tapping small seasonal water- 
courses. It is uncertain whether their 
inhabitants ultimately moved into the 
larger fortified towns for better pro- 
tection against marauding nomads, or 
instead became nomads themselves. 

Conditions were not much pleas- 
anter even in Shustar and Dizful. 
European visitors to them both in the 
early and middle 19th century are 
impressively united in their descrip- 
tions of prevalent disease, corruption, 
poverty, abandoned living quarters, 
stagnant commerce, and declining agri- 
culture. Thus only a thin thread of 

never-quite-extinguished urban life ties 
the bustling Khuzestan towns of today 
to their more remote and prosperous 
past. 

In the face of the great physical 
and economic changes contemplated by 
present planners, practical discoveries 
from this long record of human settle- 
ment that can be directly applied to 
our contemporary needs are few and 
minor. But if valid general insights 
ever can be sought in the history of so 
small an area, two may be suggested 
here. The first is that at least the im- 
mediate opportunities and impediments 
to the enhancement of man's economic 
well-being seem to have lain more 
often in his social institutions than in 
the presence or absence of particular 
items of material equipment. The sec- 
ond is that the myth of the "change- 
less Orient" is ready for burial. 
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