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ABSTRACT:

Recent archaeological research in the Lower Khabur area of
northeastern Syria focusses on Bronze and Iron Age habitation.

Ancient

agriculture in the area must have been based primarily on irrigation, the
precipitation regime being unfavourable for rain-fed agriculture. In the
Early Bronze Age (ca 3000-2000 BC) and probably also in the Middle Bronze

Age (ca 2000-1500 BC) local irrigation systems seem to have existed.

In

the period ca 1275-1075 BC, under firm and well-organized Middle Assyrian

control,

large-scale irrigation agriculture fed by regional

canals

developed. Agriculture in the Lower Khabur area flourished again in the
9th to 7th centuries BC, under Neo-Assyrian supremacy.

1 IRRIGATION AGRICULTURE

Irrigation agriculture in the Near
East has been practised since the
Neolithic. The earliest evidence of
an irrigation system was discovered
at Choga Mami, some 110 km east of

Baghdad, near the Iragi-Iranian
border. It is dated to the sixth
millennium BC, to the Samarran
Phase of the Pottery Neolithic

Period (oOates and Oates 1976). It
is widely accepted that irrigation
agriculture formed the basis of the
urbanization process in Mesopota-
mian civilization, which in turn
led to the first "Hochkultur",
characterized by the introduction
of writing and the use of the
cylinder seal as an expression of
advanced division of labour, craft
specialization and administration
(Nissen 1988). Various aspects of
the beginning of irrigation agri-
culture and of its effect on pre-

historic and historical society
have been discussed by Boserup
(1965), Harris (1969), Smith
(1972), Oates (1972, 1980), Adams
(1972), Flannery (1976), and
others. These works give a general
outline of the development of

agriculture in relation to natural
conditions and society in the
ancient Near East. At the same time
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the need for more historical data,
raised on a local and/or regional
basis, emerges.

Before discussing the effects of
irrigation, a brief thought may be
devoted to the preconditions for
irrigation. There are five
important ones which come to mind:

1. the necessity of irrigation,
generally caused by the climatic
situation and the environment:

2. favourable natural conditions
for building an irrigation system;

3. the technical know-how for
building it;

4. the "financial" means:

5. a stable, powerful government,
or at least a community to carry
out such an enterprise and to
maintain it once it has come into
use.

The possible effects are listed
below in the form of advantages and
disadvantages, their importance
varying only according to the scale
of the irrigation works.

Advantages

- agricultural intensification
improved transportation system
larger yields

stabilization of income

more regular settlement pattern
occupation and exploitation of
otherwise remote areas



- population increase
- stabilization of government,
society and culture

Disadvantages

- salinization

- lack of floods

- environmental change

Even without 1listing all features
it cannot be overlooked that the
advantages outnumber the disad-
vantages in quantity and quality.
At least superficially the disad-
vantages appear to be minor
effects, although in the long run
they may be disastrous.

It is obvious that the encoun-
tered features form a causal chain,
leading to what may be generalized
as "more civilization". oOn the
negative side, they lead to de-
forestation and unwarranted ex-
ploitation of soils, flora and
fauna, so that salinization,
desiccation and devastation are the
long-term (or sometimes the surpri-
isingly short-term) consequences.

2 TELL SCHECH HAMAD

In this paper the effects of irri-
gation within a certain area and
historical time range (3000-500
BC) are to be investigated. Until
very recently any basic information
on the subject in the fields of ar-
chaeology, history, (palaeo)botany,
(archaeo) zoology, geomorphology and
agriculture for this area has been
very scanty. This situation may be
explained by the lack of archaeolo-
gical research, but even more by
the lack of an interdisciplinary
approach to the problems. Moreover,

such questions were not even
raised.
Being an archaeologist, I will

restrict myself to field-archaeolo-
gical and historical observations.
But having initiated an interdisci-
plinary project in the area I will
use some of the arguments and
results my colleagues have arrived
at so far.

The Khabur is the largest tribu-
tary of the Euphrates, carrying
water throughout the year and with
an average discharge of 50 cu m/
sec. Its spring consists of thir-
teen karst depressions, one of the
largest karst springs in the world.
Geographically the Khabur region
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Fig. 1. Map of the Khabur region in
northeastern Syria (Ergenzinger
1988). 1. Ancient site; 2. Modern
town; 3. Salt-pan.

can be divided into two parts, the
Upper Khabur, between Ras al-'Ain
and Hassake, and the Lower Khabur,
between Hassake and its junction
with the Euphrates (Fig. 1). In-
cluded in the "Khabur region" is
the fan-shaped area of its tribu-
taries north of Hassake, draining
a large part of the southern Tur-
kish Taurus range. The river itself
marks the western edge of this tri-
angular area, flowing at first in a
southeasterly direction to Hassake.
Because of the volcano Kaukab, just
east of Hassake, and because of a
southward-stretching volcanic
ridge, the river is diverted to a
straight southward course which it
maintains until its confluence with
the Euphrates. The course of the
river passes through three zones of
precipitation. The spring lies in a
zone oOf 300 to 400 mm average
annual precipitation, the town of
Hassake and a narrow zone up to 80
km south of it receive between 300
and 200 mm rainfall. The area south
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(Wirth 1971, Map 4).

of this line gets less than 200 mm
precipitation. The area of the tri-
butaries barely extending south of
Kamishli, which might be regarded
as a fourth zone, receives between
400 and 600 mm precipitation (Wirth
1971:Map 3).

According to a division of agri-
cultural zones defined by the Food
and Agriculture Organization of the
United Nations and based on "inten-
sity and reliability of rainfall",
the Khabur region would meet the
criteria of four types of =zones
(FAO 1982; Hopfinger in press). In
other words, over a distance of
roughly 300 km the Khabur passes
through three zones of precipita-
tion and four agricultural zones.

How sensitive the agricultural
zones are to the intensity and
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Mean annual precipitation in the dry years 1958-1960

reliability of rainfall is amply
demonstrated in years of drought
(Wirth 1971:Map 4; cf. Fig. 2).
There are extreme shifts of the
zones of precipitation to the
north. The whole valley of the Kha-
bur is then situated in the zone of
less than 200 mm rainfall. There-
fore it has been argued elsewhere
(Kihne in press a) that the general
geoclimatic and agronomical condi-
tions along the Khabur necessitate
a regional irrigation system. It is
exactly this reason why the Syrian
government is planning large water
reservoirs, a dam and a regional
canal project (Hopfinger 1984; cf.
Fig. 3).

Archaeological research in the
Khabur region has been fairly limi-
ted. Several explorers and travel-
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(Hopfinger 1%84).

lers passed through the area during
the second half of the last and the
early part of this century, but
only a few took a closer interest.
From their observations the pio-

neering work of Oppenheim (1899~
1900, 1931, 1943-1962), Sarre and
Herzfeld (1911-1920), Poidebard

(1934) and Mallowan (1947) ensued.
But no systematic survey was made
until the "Tubinger Atlas des Vor-
deren Orients” took up this chal-
lenge for the Lower Khabur in 1975
and 1977. The main points of inter-
est for the TAVO were the histori-
cal periods of the Bronze and Iron
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Age (roughly between 3000 and 500
BC), the cuneiform sources of which
mention a large number of villages
and towns along the river. A fairly
complete inventory of nearly 130
sites along the river banks was

worked out (Kuhne 1974-1977, 1978-
1979), covering a time range be-
tween the Aceramic Neolithic

(around 7000 BC) to the present. As
a result of this survey, excava-
tions were undertaken at Tell
Schech Hamad in 1978 (Kihne 1984,
1986) and continued yearly since
1980. In 1983 an interdisciplinary
programme was launched, endeavour-



ing to reconstruct the environmen-
tal conditions of the main settle-
ment period of this site, the As-
syrian Period, between 1300 and
500 BC.

Tell Schech Hamad thus became the
first systematic excavation along
the Lower Khabur. Because of irri-
gation plans of the Syrian govern-
ment, a number of rescue excava-
tions have been started in the
northern third of the Lower Khabur.
Among them is the excavation of
Tell Bderi, under the direction of
the present author, sponsored and
financed by the Free University of
Berlin and carried out by Peter
Pfalzner (1988a) as field director.
This site is situated about 100 km
north of Tell Schech Hamad, also on
the east bank. It was included in
the interdisciplinary programme, as
well as Tell 'Agaga, situated about
70 km north of Tell Schech Hamad on
the west bank and excavated by
As'ad Mahmoud, the director of the
National Museum at Deir ez-Zor
(Mahmoud 1984; Mahmoud et al.
1988). Thus, the interdisciplinary
programme operating from these
three base camps, was based on
regional data.

None of the numerous sites on the
Upper Khabur has been excavated so
far, except Tell Halaf and Tell
Fakhariyah (McEwan et al. 1958).
Archaeological activity after the
Second World War has concentrated
on the sites situated in the fer-
tile plains of the fan-shaped area

of the Khabur tributaries. Several
surveys were undertaken, one of
which has been published (Meijer

1986), and excavations were
carried out in Tell Brak (Oates
1987), Tell Barri (Pecorella and
Salvini 1984), Tell Leilan (Weiss

1983), Tell Hamidiya (Eichler et
al. 1985), and Tell Mozan (new
excavation, directed by G.Bucel-
lati).

Even during the first campaign in
Tell Schech Hamad, the Assyrian
name of the site had emerged from a
Middle Assyrian archive: Dur-
katlimmu (R6llig 1978). This name
was already known from other As-
syrian sources, mainly the Assyrian
annals, which describe the town as
one of the military stations along
the river. After ten successive
excavation seasons, the 1local
function and development of this
town 1is quite well understood
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(Kihne in press b). It may be sum-
marized briefly as follows: Surface
finds indicate a small, village-
type settlement as early as in the
Late Chalcolithic (late 4th mil-
lennium). It was continuously oc-
cupied throughout the Early and
Middle Bronze Age until the Middle
Assyrian period. Then, in the 13th
century BC, King Salmanassar I of
Assyria seems to have enlarged the
settlement area; he fortified the
place and established it as a
provincial administration centre.
The intramural settlement then
covered an area of about 15 ha.
During a period of political weak-
ness of the Assyrians in the 11th
and 10th centuries BC the town was
taken over by the Aramaeans. It
eventually returned to Assyrian
supremacy in the 9th century BC.
In the late 8th and during the 7th
century BC the intramural settle-
ment was enlarged to 55 ha. Adding
the extramural settlement area of
another 50 ha, the Assyrian town of
Dur-katlimmu now covered an area of
over 100 ha. Apparently, the town
became a military base camp in ad-
dition to its former function. One
century after the downfall of the
Assyrian empire the enlargement
was given up and the intramural
settlement was reduced again to its
original 15 ha.

Using conventional demographic
factors (150 persons per ha of in-
tramural settlement area) the popu-
lation of Dur-katlimmu must have
increased from 2250 in the 13th
century BC to about 9000 in the 7th
century BC (including the extramu-
ral settlement). At the end of the
6th and in the 5th century BC the
population apparently dwindled to
its original size of about 2250
persons. In comparison, the nearby
modern village of Garibe has 2200
inhabitants. Economically, this
population has reached the limits
of the area's agricultural poten-
tial in spite of modern pump irri-
gation (Hopfinger in press).

What caused this Assyrian exten-
sion and how was it supported? It
was this question which led to the
above-mentioned interdisciplinary
research. At present Tell Schech
Hamad is situated about 50 km south
of the 200 mm isohyet. This line is
generally accepted as the border
between rain-fed and irrigation
agriculture. The sensitivity of the



Fig. 4. Reconstruction of the surroundings of the Assyrian town of Dur-
katlimmu (Frey and Kirschner in press). 1. Floodplain of the Khabur with
Populetum euphraticae forest (Populus euphratica, Platanus orientalis,
Tamarix spp.) and reedswamps (Phragmites australis, Typha sp.); 2.
Irrigated field systems, partly on alluvial soil; 3. Upland with desert
vegetation (Hammadetea salicornicae) and steppe vegetation (Artemisietea
herbae-albae mesopotamica).

area to precipitation can be felt rich vegetation of reeds, shrubs
physically by driving from Tell and a considerable amount of galle-
Schech Hamad up north to Tell ry forest, providing a natural ha-
'Agaga and Tell Bderi. But as men- bitat for the animals, whose bones
tioned above, in years of drought were found in the excavation
the whole valley of the Khabur (Becker in press). Generally, this
moves into the zone below the 200 m reconstruction must be correct, but
isohyet. This means that irrigation some doubts remain, especially in
is of essential importance to view of the climatic sensitivity of
settled people in the area. the area. We must perhaps look for

Because of the climatic sensiti- different indicators, which could
vity of the area, it is obvious be provided by the cuneiform texts
that even small oscillations could of the 13th century, discovered at
have far-reaching consecquences for Tell Schech Hamad. This archive
the economy of the area, for the consists mainly of economic texts,
subsistence of the people. Recent 1loans and receipts concerning grain
investigations by our botanical and and cattle. R6llig (1987) concluded
palynological c¢olleagues have re- that the relation between seed corn
sulted in the statement that no and yield fluctuated between 1:1
dramatic changes of climate have and 1:9, averaging 1:3 or 1:4. Rél-
taken place (Gremmen and Bottema in 1lig suggests that this fluctuation
press; Frey and Kurschner in is associated with rain-fed agri-

press). The present natural vegeta- culture. This arqgument is taken up
tion is highly deqraded due to de- by Hecker (in Frenzel 1987), who
forestation, cultivation and over- adds some data from Nuzi to arrive

grazing, but it is basically not at the conclusion that climate in
different from the ancient vegeta- the 13th century BC was moister
tion. However, in Assyrian times than today, so that rain-fed agri-
the 1landscape must have looked culture was possible in the area of
quite different (Fig. 4). Within Tell Schech Hamad/Dur~-katlimmu.

the 1.5 to 2 km wide river allu- This suggestion is in contrast
vium, several river beds can be with the results Brentjes (1982,
reconstructed (Ergenzinger and 1988) arrived at. He derived the
Kihne in press; Frey and Kirschner climatic development from sea-level
in press) with marshy soils and ©oscillations and related the
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achieved optima and pessima to his-
torical events. This leads him to
postulate that especially the end
of the second millennium BC was a
climatic pessimum in the Eastern
Mediterranean region, causing the
migration of the sea people, the
downfall of the Hittite and Baby-
lonian empires and a weakening of
the Assyrian empire. In the first
millennium BC the provisioning of
the postulated increase of popula-
tion in the region of the Khabur
created an even larger problem.
Brentjes (1982, 1988) and Hecker
(in Frenzel 1987) agree that
climate then was a little moister
than today. Even so, Dur-katlimmu
may have been situated at best at
the periphery of rain-fed agricul-
ture. The 1larger population was
even more in need of a guaranteed
subsistence. Any crop failure must
have been a catastrophe. To support
a population of 9000 three times as
much grain as is harvested today
was needed. For growing that amount
of grain crop additional water
would be required. wWhere, then, did
the water come from?

In 1983, an artificial depres-
sion, 2.4 km east of Tell Schech
Hamad, was discovered (Kuhne 1984).
It had been noticed already by Van
Liere and Lauffray (1954-1955) and
must be interpreted as an ancient
canal. It can easily be distin-
guished in the landscape, because
there is no other regular depres-
sion of this size. It was surveyed
at three points, viz. near Hassake,
Shaddada and Margada. Disregarding
the dams, the depression is 8-6 m
wide and 1-3 m deep.

The first impression of a local
system for irrigating the area of
Dur-katlimmu soon proved to be
wrong. Airphotos showed longer
sections of two canals still visi-
ble along both sides of the Khabur.
It was possible to verify most of
these on the ground (Ergenzinger
1987). The western canal (Fig. 5)
can be traced from the Upper Khabur
down to the Jjunction with the
Euphrates with its head south of
the Ras al-'Ain, near the mouth of
Wadi Girgib. It amounts to a length
of about 250 km. The eastern canal
cannot be traced along the Upper
Khabur (Fig. 5). This is due to a
southern ridge of the volcano
Kaukab which also causes the river
to change its direction. It was not
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Fig. 5. Map of the Assyrian canals
(Ergenzinger 1987).

possible for the builders of the
canals to penetrate this ridge. A
natural confiquration of several
rapids near Tell Kerma, south of
Hassake, seems to indicate the head
of the canal (Ergenzinger 1987;
Ergenzinger et al. 1988). Later
investigations suggested that the
water from the river Gaggag, north-
east of Hassake, had been diverted



to the canal, bypassing the volcano
Kaukab in the east (Ergenzinger and
Kihne in press). Thus, the eastern
canal reaches a length of about 220
km, down to the junction of the
Khabur with the Euphrates, where it
most probably joined a canal on the
north bank of the Euphrates (Geyer
and Monchamber 1987).

The canal-builders had to deal
with a number of obstacles. Nume-
rous wadis had to be crossed, most
probably by earth dams, since no
remains of constructions such as
stone dams or bridges have been
discovered so far. Earth dams must
have been subject to frequent dama-
ging or destruction. It appears
therefore that a number of settle-
ments very near to crucial points
of the canal were founded for the
purpose of regularly observing and
maintaining the canals (Kahne in
press a). Another obstacle was the
wide gypsum and limestone mountain-
nous area which had to be crossed.
This was done by tunnelling. Two
tunnels have been traced in the
vicinity of Tell Bderi, and one
large one on the west side south of
Hassake.

Subsystems have been traced in
patches only. Branches of subcanals
can be observed fairly frequently,
but ancient field irrigation has
almost completely been destroyed by
later agricultural activity. Two
field systems have been surveyed,
one at Shaddada and the other near
Tell 'Agaga, leading to Tell Mara-
za. Both had been observed already
by Van Liere and Lauffray (1954-
1955) .

At two points drill sections were
taken: near Tell Bderi and Tell
Schech Hamad. The gradient near
Tell Bderi was 0.09%; near Tell
Schech Hamad 0.17%. Over a longer
distance the gradient averaged
0.35%. The velocity of the water
was 2.5-3.5 cu m/sec. The loss of
water by seepage through the canal
bed must have been about 400 1/sec,
which amounts to about 13% on a
distance of 200 km. This fiqure
probably has to be doubled because
of water seepage on the slopes. The
discharge of the Khabur averaged 50
cu m/sec (see above) prior to mo-
dern motor pumping. Given this fi-
gure, about 10% of the Khabur water
was diverted into the canals.

To construct these canals must
have been a major task. Their main
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function must have been that of
irrigation. Van Liere and Lauffray
(1954-1955) calculated that the
four canals had irrigated about
30,000 ha between Ras al-'Ain and
Tell Schech Hamad (they assumed
that the eastern canal had ended at
Tell Schech Hamad). According to
our calculations, the irrigable
land around Tell Schech Hamad/Dur-
katlimmu was tripled by the use of
the canals in comparison to modern
pumping irrigation, thus providing
means of subsistence for a popula-
tion three times as large as to-
day's. Thus, the above-estimated
figure of 9000 inhabitants for an-
cient Dur-katlimmu is almost exact-
ly met by a completely different
approach.

Another function of the canals
may have been traffic routes. Er-
genzinger and Kihne (in press) have
said that the size of the canals
and the size of Babylonian tow-
barges fit well, according to Salo-
nen (1939). The necessary power to
tow a load of 10 tonnes upstream
along a canal was less than 600
Newton, less than two horses can
pull. Thus, a cheap means of trans-
portation of heavy goods was avail-
able. Tow-barge navigation on the
Khabur, on the other hand, can be
ruled out because the reconstructed
vegetation and environmental situa-
tion would not allow for a tow-
path.

The most crucial point is the
dating of the canals. A trench
through the dam of the canal near
Tell Schech Hamad revealed no ar-
chitectural remains. Only two
sherds of Late Roman/Byzantine
brittle ware were found in the
second layer. The lower layers were
sterile. On the surface of the area
around the excavation 32 sherds
were collected. Later on, another
20 sherds in the adjacent areas
were sampled. The oldest sherds
belong to the chaff-tempered Assy-
rian ware, the largest amount of
pottery is Late Roman sandy ware,
and some sherds are glazed Islamic
ware. These assemblages suggest a
date for the construction of the
two canals and their first func-
tioning in the Neoassyrian period,
in the 8th or 7th century BC. The
canals were continuously used until
the Mongol raid in the 13th century
AD, which totally devastated the
Khabur valley (Ergenzinger et al.



1988:122).

The Assyrians are well-known as
constructors of long-distance irri-
gation canals, the tradition start-
ing as early as the 1l4th century
BC. If Reade (1978) is right in
stating that "there is evidence
that Sanherib and some other Assy-
rian kings built canals almost any-
where that it seemed practicable to
do so", then we need not even
wonder why there is no written evi-
dence so far on the Khabur canals.
It may be an Assy-rian understate-
ment to the effect that they regar-
ded the construction of the Khabur
canals as an everyday task.

3 THE EFFECTS OF IRRIGATION
AGRICULTURE

To come finally to the effects of
irrigation agriculture on the Kha-
bur, it has to be stressed that,
to judge these effects, our data
are as yet rather scanty and unre-
liable. It has been argued else-
where (Ergenzinger et al. 1988)
that the most indicative effects of
irrigation would be reflected in
the settlement pattern, but the ar-
chaeological evidence is very poor.
For although we assume the exist-
ence of these older irrigation
works, we cannot trace them on the
ground, and even if we could, we
often cannot date them. It has to
be considered also that earlier ir-
rigation works have been destroyed
in the course of repairing them or
building new ones.

Of major importance is also the
reconstruction of the history of
climate. It has been demonstrated
above, that the Lower Khabur valley
is a very sensitive area to minor
climatic changes. As was shown
also, there are few data, and worse
than that, it seems that there are
few if any methods of reconstruct-
ing regional climatic fluctuations.
The analysis of molluscs from Tell
Schech Hamad (Reese in press) and
Tell Bderi may shed some light on
this problem. In other fields the
situation is no better: 1little is
known for example about the effects
of irrigation agriculture on soils
in this particular area and time
range (van Liere 1965; Mousli
1979). An investigation of the
soils and a classification have
been carried out during the last
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two seasons by the pedologist U.
Smettan (Figs. 6 and 7) within the
environs of Tell Schech Hamad, in
order to estimate the agronomic
potential of the Assyrian town of
Dur-katlimmu. According to her re-
sults, the agronomic soil potential
around Tell Schech Hamad to be ir-
rigated by the ancient canal
amounts to about 500 ha, not suffi-
cient to nourish 9000 people. Other
areas north and south of the wadis
limiting this potential must have
been included in the catchment
area of Dur-katlimmu. These and
other data make it worthwhile to
re-evaluate the relationship be-
tween the canal and the development
of settlements as an indicator of
irrigation agriculture. It has to
be kept in mind that our general
assumption is that the settlements
had to rely on irrigation because
the climate never was sufficiently
favourable for rain-fed agriculure
to be carried out without risk.

From the beginning of the Early
Bronze Age (roughly 3000 BC) down
to the end of the Middle Bronze Age
(around 1500 BC) only local systems
of irrigation seem to have existed
along the Lower Khabur, concentrat-
ing in the northern part of it
while the southern part remained
rather remote. In the Early Bronze
Age the alignment of settlements at
Tell Kerma, Tell Raga'i and Tell
Ga'bi on the east bank, Tell Mulla-
matar and Tell Gudede on the west
bank, or Hirbat al-Banat, Tell
Snetle and Hirbat Snetle a little
further south, could be interpreted
as an indicator of local irrigatien
systems. The fact that these sites
were settled almost exclusively
during that period, could underline
the reliance on such local irriga-
tion works. On the other hand,
centres in the steppe, such as Tell
Malhat ed-Deru, Tell Mu'azzar, Tell
Matiyaha, Tell Murtiya south of
the Jebel 'Abd al-'Aziz, and - just
to mention a couple north and west
of the Jebel 'Abd al-'Aziz Tell
Mabtuh-West and Tell Huera which
also flourished almost exclusively
during the Early Bronze Age, exist-
ed without irrigation (so far no
traces of irrigation works have
been discovered).

It cannot be denied that these
two assumptions are contradictory
to a certain extent. Why should the
settlements on the Khabur need
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Fig. 6. <Classification of soils

around Tell Schech Hamad, according

to U, Smettan. 1. Floodplain sedi-
ment of loamy clay: 2. Wadi sedi-
ment of sandy and argillaceous
loam; 3. Tell deposits of silt and

loam; 4. Silt on argillaceous loam;
5. 8ilt on sand and gravel; 6. Neo-
Assyrian pottery sherds.

local irrigation systems while the
settlements in the steppe existed
on rain-fed agriculture? One c¢ould
argue that the settlements on the
Khabur used the natural resources
for irrigation to exclude any risk.
This does not explain the existence
of the settlements in the steppe
south of the Jebel ‘'Abd al-'Aziz. A
solution is offered by climatolo-
gists, suggesting a moister climate
in the third millennium BC (Bren-
tjes 1982:471). At the end of the
Early Bronze Age, both the settle-
ments 1in the steppe and those
along the river declined, possibly
because the climate became drier
(Brentjes) and because of political
factors which coincided with this
development (Moorgat-Correns 1972;
Kuahne 1976).
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Fig. 7. Classification of soils
around Tell Schech Hamad, according
to U. Smettan.

In the Middle Bronze Age (roughly
between 2000 and 1500 BC) the situ-
ation i= much more difficult to ex-
plain. The settlement pattern along
the Khabur does not show any cha-
racteristic alignment betraying a
possible irrigation system. More-
over it lacks any true centres al-
though on the grounds of written
evidence one has to assume that
they existed. One can only specu-
late that 1local irrigation works
did exist.

Taking the cuneiform sources into
account, two canals (Isim Jahdun-
lim, Igi.Kur (Groneberg 1980:299,
291)) are mentioned in connection
with place names (Dur-Jahdunlim
(Groneberg 1980:60)) which have to
be located near the junction of the
Khabur with the Euphrates and along
the Euphrates. Only one canal - if
it is one - is mentioned along the
Khabur; its name is Khabur-ibal=-
bugas, situated between Dur-Isarlim
and Dur-Igitlim (Groneberg 1980:59,
284). If ROllig (1978:420) is right



in assuming that Dur-Igitlim could
be the Old-Babylonian place name of
Dur-katlimmu/Tell Schech Hamad, a
local or possibly a regional irri-
gation system may be indicated.
The problem is where to locate Dur-
Isarlim. According to the archaeo-
logical evidence there is not too
much choice: Tell Asamsani and
Tell Fadgami in the northern vici-
nity; one of them is to be identi-
fied with Qattunan (Kuhne 1980;
Nashef 1983). Namliya in the south
bears very 1little evidence, and
Tell Abu Ha'it further south is
probably to be identified with Sag-
gartum (Kihne 1974-1977). Granted a
local system, Dur-Isarlim could be
modern Tell Husen just opposite
Tell Schech Hamad. Otherwise only
Tell Fadgami/Tell Asam-sani or Tell
Namliya can be considered.

Equally interesting is the men-
tioning of small harbours at
Tabatum and Qattunan (Groneberg
1980:243,189). For reasons which
have been discussed above, this
cannot be interpreted in favour of
a navigable river Khabur; it would
instead favour the idea of a regio-
nal irrigation system.

In the Late Bronze Age (roughly
between 1500 and 1200 BC) the ar-
chaeological evidence suggests the
presence of regional irrigation
canals (Ergenzinger et al. 1988:
118 ff.). Cuneiform sources so far
fail to provide any information on
irrigation in the Lower Khabur
valley (Nashef 1982); so does the
newly found archive of Dur-katlim-
mu. It has been demonstrated by
pottery typology that Tell Asam-
sani, Tell 'Agaga and Tell Ta'ban
should be considered to have been
subcentres under the rule of the
fortified provincial centre of Tell
Schech Hamad/Dur-katlimmu (Pfdlzner
1986). So far two of them can be
identified: Tell Schech Hamad/Dur-
katlimmu and Tell ‘Agaga/Sadikanni.
Lacking these arguments is Tell
Hassake, but it should be added
because of historic-geographical
arguments which indicate identity
with Magarisi (Kihne 1980). Kessler
(1987) suggests Tell Abu Bakr which
is situated opposite Tell Hassake.
Otherwise a surprisingly small num-
ber of settlements of that peried
can be mapped (Ergenzinger et al.
1988:122, Fig. 6). It has been
argued that one should expect more
numerous settlements if a regional
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irrigation system had existed.

By now, more and important
information is available. In one of
these small settlements, Tell
Bderi, which had been a centre
during the preceding Mitannian
period, Assyrian inscribed cylin-
ders have been excavated in 1987
and 1988 (Pfalzner in press). An
eponym dates them to the reign of
king Tiglat-pilesar I (1112-1074
BC). It is possible to identify
Tell Bderi with a hitherto unknown
place, namely Dur Assur-kitte-lisir
(the reading was provided by s.
Maul; Pfalzner (1988b) used the
first reading Dur Assur-napistir-
lisir). The person in honour of
whom the place was named, is a
prince of a local dynasty of Tabe-
te. The town should be the same as
Old-Babylonian Tabatum (Groneberg
1980:243).

There remains 1little doubt now
that both should be identified with
modern Tell Tabun which lies only
10 km south of Tell Bderi (Kihne
1980; Nashef 1983; Kessler 1987).
The texts of Tell Bderi leave no
doubt that Dur Assur-kitte-lisir
was a small, dependent settlement
of Tabete. The importance of this
information lies in the fact that
for the first time a glimpse is
offered of the extent of the ter-
ritory of such subcentres. calcu-
lating that the catchment of these
subcentres may have been about 15
km in radius and applying it to the
map, a very interesting statement
is possible: the three centres
Magarisi, Tabete and Sadikanni con-
trolled the northern half of the
Lower Khabur in regularly arranged
districts. The area between Sadi-
kanni and the next centre further
south, Qatni, is characterized by a
mountainous ridge north of modern
Saddada. This explains the longer
distance between these two dis-
tricts. The distance between the
districts of Qatni and Dur-katlimmu
is regqular again. South of Dur-
katlimmu no Assyrian settlement was
found (Fig. 8).

Historically this observation is
of great importance. It proves that
the Lower Khabur valley was under
firm and well organized Middle As-
syrian administration, the centre
of which, with a governor (bel
pahete) was Dur-katlimmu. As for
the settlement pattern, one cannot
expect more centres; the subdivi-
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sion is complete. Yet to be found
are the smallest settlements, ham-
lets and the like, some of which
will certainly have been overlooked
in the survey. The well-established
Middle Assyrian administration of
the Lower Khabur, beginning with
the reign of King Salmanassar I and
ending with the reign of King
Tiglat-pilesar I (1273-1074 BC), is
a strong argument in favour of the
postulated canal and of large-scale
irrigation agriculture. The canal
would have to be reconstructed from
near Tell Kerma in the north, down
to Dur-katlimmu (Ergenzinger et al.
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Middle Assyrian administrative centres along the lower Khabur,

1988:118) . The agricultural poten-
tial may well have been the motive
for King Assur-bel-kala's unsuc-
cessful attempt to regain the area
from the Aramaeans and for the
Assyrian kings of the late 10th and
9th century BC, Adad-nirari 1II,
Tukulti-ninurta II and Assurnasir-
pal II, to campaign along the
Khabur and to firmly re-establish
their supremacy.

The need to construct this canal
may have been caused also by the
climate - this would be an argument
in favour of the suggested pessimum
(cf. Brentjes 1982, 1988). In con-



nection with this hypothesis one
hitherto unknown site has to be
considered, Tell Umm 'Aqgrebe. This
site is situated about 40 km east
of Tell Schech Hamad, within the
steppe, on a straight route to the
capital Assur. The surface collec-
tions leave no doubt about a set-
tlement during the Middle Assyrian
period. The specific pottery found
there even argues in favour of a
function similar to that of the
above-mentioned subcentres (Pfalz-
ner 1986). But when the area suf-
fered severe drought, how could
the population in a place with this
geographic position possibly sur-
vive?

The most important function of
the site was surely one of a traf-
fic station with some additional
administrative tasks. Considering
its position on the direct route to
the capital Assur this makes sense.
It certainly was not an agricultu-
ral centre, as a neighbouring site
became in Neoassyrian times. For
survival there is plenty of ground-
water right beneath the surface
(even today) which is quite suffi-
cient for drinking water and possi-
bly some irrigation agriculture to
feed a few families in Tell Umm
'Agrebe.

Tell Umm 'Aqrebe favours the
hypothesis of a climatic pessimum
(Brentjes 1982, 1988); it does not
strengthen the idea of dry farming
(R611ig 1978, 1987; Hecker 1987).
But mostly it confirms the recon-
struction of a tight and well-
established Middle Assyrian admi~

nistration on the Lower Khabur
region.
Summarizing, the Bronze Age ha-

bitation along the ILower Khabur
(and probably along the Upper Kha-
bur as well) must have been based
primarily on irrigation agricultu-
re. During the Early and Middle
Bronze Age local irrigation sys-
tems seem to have prevailed. It
cannot be excluded, though, that,
especially in the south of the
Lower Khabur, a larger irrigation
system connected with the Euphrates
existed. Politically the Lower Kha-
bur was dependent on Mari and Hana
in the Middle Bronze Age, both si-
tuated in the southeast, on the
Middle Euphrates. In the first half
of the Late Bronze Age (the Mitanni
period) the Lower Khabur does not
seem to have been settled densely.
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During the second half of the Late
Bronze Age, the Middle Assyrian
period, the Lower Khabur was under
firm Assyrian control. The well-
organized administration favours
the postulation of a regional irri-
gation system, extending to near
Tell Schech Hamad/Dur-katlimmu.

The Neo-Assyrians took advantage
of the well-prepared and organized
settlement pattern along the Lower
Khabur that their predecessors had
left. After a period of weakness in
the late 11th and 10th century BC,
during which the Aramaeans settled
down in all the centres, they re-
established their supremacy in the
9th century and kept it until the
downfall of the Assyrian empire at
the end of the 7th century BC.

Even if there had been no dating
evidence at all for the canals, the
settlement pattern in the 9th to
7th centuries BC strongly suggests
a regional irrigation system. The
regular arrangement of the towns
and villages, much closer together
in the northern half than in the
southern half of the valley, the
nevly established sites south of
Dur-katlimmu in that remote part of
the Lower Khabur, and the settle-
ment clusters in the steppe east of
the Khabur could not be explained
without a flourishing agriculture,
with high yields to support a grow-
ing population, the cause of which
must have been large-scale irriga-
tion. This in turn must have
strengthened the communities as it
did the provincial centres, as is
known from the excavations in Tell
'Agaga/sadikanni and Tell Schech
Hamad/Dur-katlimmu (Ergenzinger et
al. 1988).

The cluster of settlements east
of Tell Schech Hamad/Dur-katlimmu
has to be emphasized. There is no
reason to believe that the former
route to the Assyrian heartland no
longer existed. Along this route
and centring around Tell Umm ‘'Aqru-
ba and Gilib al-'Amah an astonish-
ing number of hamlets was recog-
nized in the field, strongly sug-
gesting a colonization of the
steppe. It cannot be imagined that
this rather unattractive area
would have been chosen for agri-
cultural acitivity if the clinmate
had been as unfavourable as
before.

The agricultural richness of the
Lower Khabur is amply demonstrated



by the settlement pattern of the
later Hellenistic, Roman, Byzantine
and Islamic periods. It was based
on large-scale irrigation, provided
by regional canals which were con-
structed first by the Assyrians
and probably destroyed by the Mon-
gols. Lacking a firm administra-
tion, the area was taken over by
nomadic Arab tribes, who became
sedentary only a generation ago and
took up motor-pumping irrigation.

REFERENCES

Adams, R.McC. 1972.
Patterns and urbanization in
early southern Mesopotamia. In

P.J.Ucko, R.Tringham and G.W.Dim-
bleby (eds.), Man, settlement and

urbanism, p.735-547. London,
Duckworth.

Becker, C. in press.
Die Tierknochen aus Tall Seh
Hamad - Die mittelassyrischen

Funde aus Raum A, Gebaude P. In
H.Kihne (ed.), Die rezente Umwelt
von Tall Seh Hamad und Daten zur
Unmweltrekonstruktion der Assyri-
schen Stadt Dur-katlimmu. Berich-
te der Ausgrabung Tall Seh Hamad/
Dur-katlimmu 1.

Bosexrup, E. 1965,
The conditions
growth. London:

Brentjes, B. 1982.
Holozan-Geologie und Archaologie,
Gedanken und Fragen zur Korrela-
tion der Resultate zweier Wissen-
schaften. In J.L.Bintliff and W.
van Zeist (eds.), Palaeoclimates,
palaecenvironments and human com-
munities in the Eastern Mediter-
ranean region in Later Prehis-
tory, p.453-484. BAR Internation-
al Series 133.

Brentjes, B. 1988.

Die "dunklen Jahrhunderte" der
friuhen Eisenzeit und die Kultur-
geschichte Mittelasiens. Halle-
sche Beitrage zur Orientwisse-
schaft 12:5-24.

Eichler, S, V.Haas, D.Steudler,
M.Wafler and D.Warburton 1985.
Tall Al-Hamidiya 1. Vorbericht
1984. Orbis Biblicus et Orienta-
lis, Series Archaeologica 4.

Ergenzinger, P.J. 1987.

Big hydraulic structures in an-
cient Mesopotamia in North-East
Syria. Die Erde 118:33-36.

Ergenzinger, P.J., W.Frey,

H.Kihne and H.Kurschner 1988.

of agricultural
Allen and Unwin.

28

The reconstruction of environ-
ment, irrigation and development
of settlement on the Habur in
North-East Syria. In J.L.Bint-
1iff, D.A.Davidson and E.G.Grant
(eds.), Conceptual Issues in
Environmental Archaeology, p.108-
128.

Ergenzinger, P.J.

and H.Kidhne in press.
Ein regionales Bewidsserungssystem
aus Neuassyrischer Zeit am Habur.
In H.Kihne (ed.), Die rezente
Umwelt von Tall Seh Hamad und
Daten zur Umweltrekonstruktion
der Assyrischen Stadt Dur-katlim-
mu. Berichte der Ausgrabung Tall
Seh Hamad/Dur-katlimmu 1.

FAO 1982.

Regional Study on Rainfed Agri-
culture and Agroclimatic Inven-
tory of Eleven Countries in the
Near East Region. Food and Agri-
culture Organization of the
United Nations, Near East Region-
al Office/Land and Water Develop-
ment Division: 85-97.

Flannery, K.V. 1976.

The Ecology of Early Food Pro-
duction in Mesopotamia. In A.P.
Vayda (ed.), Environment and
cultural Behavior.

Frenzel, B. 1987.

Bericht der Projektgruppe "Ter-
restrische Palaoklimatologie".
Jahrbuch der Akademie der Wis-
senschaften und der Literatur,
Mainz.

Frey, W. and H.Kirschner in press.
Die aktuelle und potentielle na-
turliche Vegetation im Bereich
des Unteren Habur. In H.Kihne
(ed.), Die rezente Umwelt von
Tall Seh Hamad und Daten zur Um-
weltrekonstruktion der Assyri-
schen Stadt Dur-katlimmu. Berich-
te der Ausgrabung Tall Seh Hamad/
Dur-katlimmu 1.

Geyer, B.
and J.-Y.Monchambert 1987.
Prospection de la Moyenne Valleé
de 1'Euphrat: rapport préliminai-
re 1982-1985. MARI, Annales de

Recherches Interdisciplinaire
5:293-344.
Gremmen, W.H.E. and S.Bottema

in press. Palynological investi=-
gations in the Syrian Gazinra.
In H.Kithne (ed.), Die rezente Um-
welt von Tall Seh Hamad und Daten
Zur Umweltrekonstruktion der As-
syrischen Stadt Dur-katlimmu.
Berichte der Ausgrabung Tall Seh
Hamad/Dur-katlimmu 1.



Groneberg, B. 1980.
Die Orts- und Gewassernamen der
altbabylonischen Zeit. Répertoire
Géographique des Textes Cunéifor-

mes Bd. 3. Beihefte zum Tubinger
Atlas des Vorderen Orients Reihe
B Nr. 7/3.

Harris, D.R. 1969.

Agricultural systems, ecosystems
and the origins of agriculture.
In P.J.Ucko and G.W.Dimbleby
(eds.), The domestication and
exploitation of plants and ani-
mals, p.3-15. London, Duckworth.
Hopfinger, H. 1984.
Ein neues Staudamm- und Bewasse-
rungsprojekt am nordostsyrischen
Khabour: Grundzuge und Probleme
seiner Planung. Geographische
Zeitschrift 72/3: 189-195.
Hopfinger, H. in press.
Wirtschaft- und sozialgeographi-
sche Untersuchungen zur aktuellen
Landnutzung in Gariba/Tall Seh
Hamad. In H.Kihne (ed.), Die re-
zente Umwelt von Tall Seh Hamad
und Daten zur Umweltrekonstruk-
tion der Assyrischen Stadt Dur-
katlimmu. Berichte der Ausgrabung
Tall Seh Hamad/Dur-katlimmu 1.
Kihne, H. 1976.
Die Keramik vom Tell Chuera.

Kuhne, H. 1974-1977.
Zur historischen Geographie am
Unteren Habur. Vorlaufiger
Bericht uber eine archaologische
Geldndebegehung. Archiv fur
Orientforschung 25:249-255.
Kuhne, H. 1978-1979.

Zur historischen Geographie am
Unteren Habur. 2Zweiter vorlaufi-
ger Bericht iiber eine archéolo-

gische Gelandebegehung. Archiv
fiir orientforschung 26:181-195.
Kihne, H. 1980.

Zur Rekonstruktion der Feldzige
Adad-Nirari II, Tukulti-Ninurta
II und Assurnasirpal II im Habur-

Gebiet. Baghdader Mitteilungen
11:44-70.

Kihne, H. 1984.
Tall Seh Hamad/Dur-katlimmu

1981-1983; Tall Seh Hamad/Dur-

katlimmu 1984. Archiv far

Orientforschung 31:166-178.
Kihne, H. 1986.

Tall Seh Hamad/Dur-katlimmu, the

Assyrian Provincial capital i

the Mohafazat Deir az-Zor. Les
Annals Archéologiques Arabes
Syriennes, special volume:

Histoire de Deir ez-Zur et ses
Antiquités.
Kihne, H. in press a.

29

Ein Bewasserungssystem des
Ersten Jahrtausends v.Chr. am
Unteren Habur. In Les Techniques
et les Pratiques Hydro-Agricoles
traditionelles en Domaine Irri-
gué. Bibliothéque Archéologique
et Historique.

Kihne, H. in press b.
Gedanken 2zur historischen und
stadtebaulichen Entwicklung der
assyrischen Stadt Dur-katlimmu.
Festschrift fir Adnan Bounni.

Kihne, H. (ed.) in press c.
Die rezente Umwelt von Tall Seh
Hamad und Daten zur Umweltrekon-
struktion der Assyrischen Stadt
Dur-katlimmu. Berichte der Aus-
grabung Tall Seh Hamad/Dur-
katlimmu 1.

Liere, W.J.van
and J.Lauffray 1954-1955.
Nouvelle Prospection Archéologi-
que dans la Haute Jezireh Syrien-
ne. Les Annales Archéologique
Arabes Syriennes 4-5:129-148.

Liere, W.J.van 1965.
Classification and Rational
Utilisation of Soils. Food and
Agriculture Organization of the

United sStates, Report No. 2075,
Rome.

Mahmoud, A. 1984.
Neo-Assyrian Sculptures from
Sadikanni (Tall 'Agaga). Assur
IV:67-70.

Mahmoud, A., R.Bernbeck, H.Kuhne,
P.Pfalzner and W.R61liag 1988
Die Ausgrabung auf dem Tall
'Agaga/ Sadikanni 1982. Damas-
zener Mitteilungen 3:141-184.

Mallowan, M.E.L. 1947.

Excavations at Brak and Chagar
Bazar. Iraq 9.

McEwan, C.W., L.S.Braidwood,
H.Frankfort, H.G.Giliterbock,
R.C.Haines, H.J.Kanor and
C.H.Kraeling 1958. Soundings at
Tell Fakhariyah. Oriental Insti-
tute Publications LXXIX.

Meijer, D.J.W. 1986.

A Survey in Northeastern Syria.
Uitgaven van het Nederlands His-
torisch-Archaeologisch Instituut
te Istanbul LVIII.

Moortgat-Correns, U. 1972.

Die Bildwerke vom Djebelet el

Beda in ihrer Raumlichen und
Zeitlichen Umwelt. Berlin: De
Gruyter.

Mousli, O0.M. 1979.
Evaluation and Classification of
Gypsiferous Soils and their
Suitability for irrigated Agri-
culture. Food and Agriculture



Organization of the United
States, World Soil Resources
Reports 50.

Nashef, K. 1982.
Die Orts- und Gewdssernamen der

mittelbabylonischen und mnittel-
assyrischen Zeit. Répertoire Géo-
graphique des Textes Cunéiformes
Bd. 5. Beihefte zum Tibinger At-
las des Vorderen Orients Reihe B

Nr. 7/5.
Nashef, K. 1983.
Babylonia and Assyria in the

Second Half of the Second Millen-
nium B.C. Tubinger Atlas des Vor-
deren Orients, map no. B III 7.
Nissen, H.-J. 1988.
The early history of the Near
East - 9000-2000 B.C.
Oates, D. and J.Oates 1976.
Early irrigation agriculture in
Mesopotamia. In G. de G.Sieve-
king, I.H.Longworth and K.E.Wil-
son (eds.), Problems in Economic

and Social Archaeology, p.109-
135.

Oates, J. 1972.
Prehistoric settlement patterns
in Mesopotamia. In P.J.Ucko,
R.Tringham and G.W.Dimbleby
(eds.), Man, settlement and
urbanism, p.299-310. London,
Duckworth.

Oates, J. 1980.

Land use and population in pre-
historic Mesopotamia. In Collo-
ques Internationaux du CNRS no.
580: Archéologie de 1'Iraq du
debut de l'épogque néolithique a
333 avant notre Ere.
Oates, D. 1987.
Excavations at Tell Brak 1985-
1986. Iraq 49:175-191.
Oppenheim, Max, Freiherr von,
1899-1900. Vom Mittelmeer
Persischen Golf. 2 Vols.
oppenheim, Max, Freiherr von,
1930. Der Tell Halaf.
Oppenheim, Max, Freiherr von (ed.)
1943-1962. Tell Halaf, Vol. I-IV.
Pecorella, P.E. and M.Salvini 1984.
Tell Bakhri/Kahat. Archiv fuar
Orientforschung 31:114-118.
Pfalzner, P. 1986.
Aspekte mittelassyrischer Kera-
mikproduktion und Provinzverwal-

zum

tung im 'Agiggebiet und am Unte-
ren Habur. Unpublished Master-
thesis.

Pfalzner, P. 1988a.

Tall Bderi 1985. Bericht uber die
erste Kampagne. Damaszener Mit-
teilungen 3:223-386.

30

Pfalzner, P. 1988b.
Tall Bderi. Syrian Archaeology
Bulletin 1, 2.

Pfalzner, P. in press.
Preliminary report on the excava-
tion of Tall Bderi 1987. Les An-
nales Archéologiques Arabes Sy-
riennes.

Pfalzner, P. in press.
Preliminary report on the excava-
tion of Tall Bderi 1988. Les An-
nales Archéologiques Arabes Sy-
riennes.

Poidebard, A. 1934.
La Trace de Rome.

Reade, J. 1978.
Studies in Assyrian Geography.
Revue d'Assyriologie 72:47-72,
157-180.

Reese, D.S. in press.

Marine and fresh-water shells and
an Ostrich eggshell from Tall Seh
Hamad. In H.Kihne (ed.), Die re-
zente Umwelt von Tall Seh Hamad
und Daten zur Umweltrekonstruk-
tion der Assyrischen Stadt Dur-
katlimmu. Berichte der Ausgra-
bung Tall Seh Hamad/Dur-katlimmu
1.

Rollig, W. 1978.
Dur-katlimmu. Orientalia 47:419-
430,

R611ig, W. 1987.
zur Landwirtschaft am Unteren

Habur im 2. Jahrtausend v.Chr.
Unpublished manuscript, read at
the 34th Rencontre Assyrioclogique
International, Istanbul.

sarre and Herzfeld 1911-1920.
Reise in Euphrat- und Tigris-
gebiet. Vol. I-IV.

Ssmith, P.E.L. 1972.
Land-use, settlement patterns and
subsistence agriculture: a demo-
graphic perspective. In P.J.Ucko,
R.Tringham and G.W.Dimbleby

(eds.), Man, settlement and ur-
banism, p.409-426. London, Duck-
worth.

Salonen, A. 1939.
Die Wasserfahrzeuge in Babylonien
(nach sumerisch-akkadischen Quel-

len). Stuida Orientalia, Ed. So-
cietas Orientales Fennica Vol.
VIII,4.

Weiss, H. 1983.

Excavations at Tell Leilan and
the origins of north Mesopotamian
cities in the third millennium
B.C. Paléorient 9:39-52.

Wirth, E. 1971.
Syrien. Eine geographische Lan-
deskunde. Darmstadt.



