IRRIGATION SYSTEMS OF ISLAMIC ORIGIN
IN THE VALLE DE RICOTE (MURCIA, SPAIN)

Andre BAZZANA — Johnny DE MEULEMEESTER!

Introduction

Within the general framework of the study of the hydraulic systems in Islamic Spain (Basic bibliography in:
Barcell6 et al. 1986, Bazzana 1994, Bazzana - Guichard - Montmessin 1987; Bazzana - Montmessin ip;
Bertrand - Cressier 1985, 1986; Bolens 1989, Butzer - Butzer - Mateu - Krau 1985; Colin 1932; 1933 . Cara
Barrionuevo - Malpica Cuello 1995; Collective 1995; Espalsa 1988, Glick 1970, Kirchner - Navarro 1994,
Lagardére 1991; 1992; Pirenne 1977; Schioler 1962; 1973), the Franco-Belgian research? on the Valle de Ri-
cote works towards three objectives. On the one hand a technological study of the medieval irrigation pat-
terns, on the other hand the analysis of the settlement linked to those hydraulic structures, finally - putting
the previous points in their general historic context - an approach of the socio-economic evolution in the An-
dalusian society just before and after the Christian conquest of the 13th century (Guichard 1983; 1990-91:
Bazzana 1992; Bazzana - De Meulemeester - Matthys 1997).

This study uses the principles of the "extensive archaeology" (Noyé 1988; Bazzana - Guichard 1988 in
particular), photointerpretation (Bazzana 1986) and text analysis - Arabic as well as Christian - and applies
them to a geographical region, which is also historically well determined as an element within the history of
the kra of Tudmir®,

1. Presentation of the valley

The paraphrase Valle de Ricote covers the whole of the territories situated in the valley of the middle Rio
Segura (Fig. I); its original historic significance - bound to the 9th century Islamic texts® - comprises the
hisn Rigit, i.e. the area controlled by the "castle” of Ricote, which locks the valley to its southern side and

1 A. Bazzana: CNRS-UMR 5648 (F); J. De Meulemeester: Archaeologica Mediaevalis (B), Ministére de la Région wallone (B), UMR
5648 (F).

2 In association with the team for urban archaeology of the city of Murcia; we wish to thank Julio Navarro and his Murcian " Centro
Ibn Arabf". The study of the area constitutes an original archaeological research, started in 1987, During this research we could
count on the collaboration of André Matthys, inspecteur-général du Patrimoine du Ministére de la Région wallonne and of Frangois
Amigues, formal member of the Casa Veldzquez, as well as on the help of a Belgian-French team of volunteers who put their hands
to the pickaxes.

3 Thekfira of Tudmir corresponds more or less to the early medieval administrative circumscription of an area in southeastern Spain,
which will become approximately the region of Murcia; Navarro, Historia de Murcia.

4 First mentionned in 896.
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Fig. 1. Map of the middle Segura valley and localization of Cieza and the Valle de Ricote and its villages/towns of, Abarén, Blanca, Rico-
te, 0jé6s, Ulea and Villanueva.

originally extended to the northwest to the defiles which separate the territories of Cieza and Calatrava. Ac-
cording to the period considered "Ricote" covers the whole of this area, or probably from the 11th century
onwards, only its southern part with the actual villages (towns) of Abardn, Blanca, Ojés and Villanueva, the
latter only founded after the Christian conquest as a "new town". In more recent history "Ricote" covers only
the actual village on the southeast fringe of the original confines. The northern part formed the hisn Siydsa
(Navarro Palazou 1985; 1988; 1990, Bazzana - De Meulemeester - Matthys 1997), the castle and the terri-
tory of Cieza, which by the end of the 12th or the beginning of the 13th century had developed into a small
regional town, but was deserted shortly after the conquest and refunded in the valley itself, by the river, by
its Castilian conquerors.

Thanks to the archaeo-historical research of the last ten years, we know more about the character of the
settlement patterns and the exploitation of the land in the Valle de Ricote during the Middle Ages and
the beginning of Modern Times (Navarro Palazou 1990: Bazzana 1990, Bazzana - Cressier - Guichard
1988; Bazzana - De Meulemeester - Matthys 1997, De Meulemeester - Matthys 1995; Gutiérrez 1996;
Hérin s.d.; Martinez Soler - Banegas Ortiz 1994; Perez Picasso - Lemeunier 1984; s.d.; Rodriguez Llopis
1988).

A small territory like the Ricote valley associates rural sites including hamlets and villages, castral sites
and even a small but regionally important town; finally, this territory even shows the existence of a complete
hydraulic system.

This micro-region permits an archaco-historical research of those structures through two types of settle-
ment patterns, the Muslim/Mudéjar type and the Christian one.
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Fig. 2. The hydraulic system around Cieza. 1. Primitive watercollection from wells; 2. river bed of the Rio Segura; 3. The double system
of principal canals (phases A and B); 4. temporary water collection from barranco’s.

The following paragraphs summatise some articles, recently published or in press (Amigues - De Meule-
meester - Matthys, i.p, Bazzana - De Meulemeester i.p.; Bazzana - De Meulemeester - Matthys 1997, 1. p./a;
1.p./b; De Meulemeester 1990; De Meulemeester - Amigues - Matthys 1995, De Meulemeester - Matthys
1992, 1995, in this volume).

2. The ""Don Garcia'’ sector

At the scale of the territory of Ricote/Cieza, we can distinguish three principal sectors: first the Ciezan
huerta; secondly the sector that covers the territory of Abardn/Blanca; finally, the canals which flow through
the villages of Ricote, Ojés and Ulea. This disposition is not arbitrary, but corresponds to the historical geog-
raphy of the region and fits into the framework of medieval territories controlled, at first by the sole citadel
of Riqilt, afterwards by the castles of Cieza and Ricote; in Christian times the latter territory will be once
again divided into the communal entities which nowadays still exist.

One of the Valle de Ricote zones, the so-called "Don Garcia" sector combines most of the characteristics
of the medieval irrigation system along the Rio Segura; for its study we used the aerial photographs n° 891 E
07 and F 09.

Over a distance of more or less 30 km (Fig. 2), the river meanders from the inland mountains up to the
entrance to the low-lying vega (= irrigated plain) of Murcia. In the central part where the valley is relatively
wide (Fiig. 3), a case study was made on a 2 km long sector, stretching from the southeast of Cieza to the
mountainous bottle-neck of Abarin (a) where the river flows through a relativly narrow 150 m wide gorge,
controlled by the disappeared castle of Abardn (d).

This sector belongs to the former territory of Rigit but also covers the important territorial limit between
Cieza and Abardn, which in this zone corresponds to the Barranco (= dry river bed) del Moro (e). Two sec-
tions preserve a series of archacological traces, relatively well visible in the landscape, and they allow to un-
derstand the organisation of the medieval irrigation system: the first covers the location of the Presa (=

5 Letters between parenthesis refer to Figure 3,
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barrage) del Menjii to the northwest of the Barranco del Moro; the second one is located to the southeast of
this barranco on the so-called "Don Garcta" land.

On its right bank, the first section has been heavily disturbed by the construction of an hydro-electric
plant (f); upriver, integrated within a more recent plot system, traces of probably medieval parcels can be dis-
tinguished (g). A detailed study has not been made yet, so that a number of older traces still might be de-
tected. On the left bank, the trammel net of ancient plots is visible (%), in which the principal canal flows
back to the river at the location of the Presa del Menjii (j). This spot reassembles the most interesting fea-
tures and relics (Fig. 4): a long water dam, which deviates the water to the canal, is placed in the river bend;
of recent construction, this dike covers up an older embankment. The "rigidity laws" which command hy-
draulic systems (Barceld 1989) are relevant to this case and they fossilise the original starting point into the
actual landscape, i.e. the dam which averts the water into the acequia (=irrigation canal) mayor, the principal
canal (k). On its way to the Barranco del Moro, this canal marks out a triangular space (I), in which some
rare older traces are drown under the more recent parcels. The canal crosses the barranco through a siphon
(m). On the other side of the ravine, we can observe its primitive course (nl, n2, n3). Several secondary ca-
nals part from the principal acequia to irrigate a whole of small and elongated plots, located between the
principal canal and the river (o). The northern and central parts preserve their medieval micro-strigations, but
the more we move to the southeast, the more the destruction of the original medieval rural landscape be-
comes evident. Originally, the canal returned to the river at its southeast end, probably at the end of the Is-
lamic period - or at the beginning of the Christian conquest and the Christian take-over of the Muslim
irrigation system; then the canal goes round the rock obstacle trough a tunnel, combined with an aqueduct,
and finally flows into Abardn. »
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Fig. 3. The irrigation in the "Don Garcfa" sector on the limit between Cieza and Abarédn. a-r: explanation in text.
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The real altitude of the water-deviating dam conditions the extension of the irrigated parcels. To irrigate
more land, a new dam has to be constructed - upstream - or the water has to be taken up by artificial means,
This last solution was applied at spot (p), where an elevator machine - a na’'fira’ in the medieval Arab vo-
cabulary - is activated by the water of the principal canal; the wheel takes up the water over 5 m to an aque-
duct (g), placed in a perpendicular position to the canal; it brings the water to the northeast, to a series of
secondary canals which allow to double the circumference of the irrigated land .

When, in addition to this example, we consider the other sectors of the middle Segura (Bazzana - De
Meulemeester - Matthys 1997), we can deduce four characteristics in this irrigation pattern;

— Several sectors of the valley preserve two principal canals, both on the left and on the right bank,
which respond each to two different logics in the rural area planning, bound to two chronologically different
periods,

~ In this perspective, the area planning, close to the river, seems to go the farthest back in time, while the
traces on the lateral slopes suppose a lay-out covering several centuries and which must be posterior to the
Islamic period.

— It is evident that the system is composed of a double network, on each bank: the second, with the
Acequia del Horno, is to be dated quite easily to the year 1600 - as far as its development is concerned; the
first keeps an indefinite chronology, but nothing permits its chronology to go back to Roman times7, and its
installation must rather be dated to the "agricultural revolution” of the 10th and 11th centuries.

— The small and elongated parcels which correspond to oldest rural organisation and aerial planning are
outlined on a patch perpendicular to the trace of the principal canal, sometimes, due to the meanders of the
Segura, they are disposed in a fan-wise manner.

3. The hydraulic system along the middle Rio Segura

Medieval texts remain silent about the first centuries of Islam occupation in the valley of the Segura. They
only start to inform us from the foundation of Murcia in 931 (see Caro Baroja 1989) onwards. During this
early occupation period the settlement of the Valle de Ricote was grouped around the castle of the same
name, At this time (8th/9th and first half of the 10th centuries), no important hydraulic constructions were
active, except for some collector basins, who gathered the water from some wells, but of which no traces are
left.

Of course, the question arises if the model constructed on behalf of the "Don Garcia" sector can be
transposed to the whole of the middle Segura valley. As far as the details of the plot pattern and the presence
of a complex hydraulic system are concerned, several sectors differ amongst each other; but on the other
hand, when the general framework of the organisation and planning of the irrigated land and the network of
water canals is concerned, the extrapolation offers the keys to an interpretation of the medieval landscape,

Leaving aside the details of the morphological description of each studied archaeological element, we
discover a network of two principal canals which coincide with two chronological different phases of organ-
ising the river banks and slopes. On the one hand we distinguish the canals close to the river, the low-lying
acequias, and on the other the canals implanted on the slopes away from the river or the high-lying acequias.
The two correspond two a distinct hydraulic logic and automatically to a different chronological period: the
oldest vestiges being the ones upriver of the irrigated plots, which are disturbing eatlier traces as is shown by
the aerial photograph.

Historical information helps to clarify those chronological sequences. Texts make clear that the high-ly-
ing acequias, from period A were built in the 16th and the 17th century and that they did not reuse older

6 In al-Andalus, one of the most common ways to take up water is by using a waterwheel; in Spanish the term noria means any water
whell, although we can distinguish two types: the smal wheel activated by animal power and the larger one activated by watercurrent
(see e.g. Torres Balbas 1940, Cara Barrionuevo - Malpica Cuello 1995, Collective 1995; Colin 1932, 1933; Schioler 1973, Bazzana
- Guichard - Montmessin 1987; Pavdn Maldonado 1990, 279-297; Bazzana - De Meulemeester - Matthys 1999 in préparation).

7 In Murcia, as elsewhere, no serious proof exists to support this theory.
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Fig. 4. The irrigation in the "Don Garcfa" sector: detail of the dam called "Presa d’el Menjil": explanation in text.

structures; e.g. the construction, on the left bank, of the "Presa del Horno" and its canal was started in 1600.
The low-lying acequias make up a coherent whole al along the valley. Their trace points out to two contra-
dictory facts: on the one hand, starting from the deviation dam they describe a large bend before flowing
back to the river; traced like that they leave in the landscape a chain of festoons of irrigated lands. But some-
times, two festoons are joined together by important structures (tunnelling, aqueduct). The relative chronol-
ogy based on the examination of the aerial photographs indicates two distinct periods:

1) the junction between the acequias being accompanied from stretch to stretch by a limited extension of
the watered plots (with a different plot pattern of square or trapezoidal cells) can only be connected to an in-
termediate phase during which a pre-existing system was modified and probably increased. Two possibilities
must be considered: phase B marks a situation connected to the end of the Islamic period, or it undetlines the
partial reuse of older structures.

2) The canals laied out as festoons seem to be the oldest elements (phase C); often they cover only a lim-
ited surface; they outline irrigated plots which take a characteristic form with micro-strigations, disposedin a
fan-wise way (Guy 1977, Bazzana et al. 1986); those plots are small with a width of 7 m, lay-out and dimen-
sions which coincide perfectly with lay-out and dimensions established in other Andalusian regions or in
Maghrebinian landscapes in the Middle and High Atlas mountains of Morocco.

Phase C precedes the Christian conquest of the middle of the 13th century, but cannot be dated more ac-
curately; in Murcia as elsewhere, its premises have to be found in the middle of the 10th century. In this
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manner, the Islamic period lacked a "great principal canal” able to distribute water over the whole of the val-
ley; on the contrary, the organisation is characterised by a repetition of small units, separated by non-irri-
gated land. Each unit disposes of its own water-deviating dam and canal. Archaeological prospection
illustrates that each festoon of irrigated land is connected to a settlement, a hamlet, mentioned in the texts as
a garya which forms part of the settlement of the hisn, the castral territory, Those hydraulic constructions are
not the work of experienced engineers; on the contrary they reveal an important rural savoir-faire based on
empirical tradition and experience,

4. Conclusions

The existence of a double network of aceguias on both banks of the Rio Segura allows to distinguish three
chronological phases. Phase A corresponds to the development of the irrigation systems connected to the his-
torically well documented "hydraulic boom" of the 16th century. Phase B is characterised by the reorganisa-
tion and reuse of pre-existing systems following the consolidation of Christian power in the valley. Finally,
phase C marks out the Islamic structures the original planning of which can go back to the middle of the 10th
century,

But this approach keeps up with several problems, some of them important :

— Although the land near the river banks can be studied rather easily, the location of the nearby medieval
settlement itself remains uncertain, as well along the river as on the slopes of the sidelong valleys.

— Upstream, the start of the networks - medieval and later - must be more closely studied, e.g. to the
west, the defile of Los Almadenes, which crosses the last mountainous link and allows the Segura to enter
the sinuous valley which leads to the Murcian vega. The tradition that some irrigation work in the Murcian
plain would go back to Roman times is based on an erroneous lecture of an Arab text and has not been
proved archaeologically, nor historically; more field prospections are indispensable to shed new light on this
problem.

— Downstream, up to the entry to the vega, e.g. up to the town of Arachena, this research copes with seri-
ous difficulties as the transformation of the former hydraulic networks and the near disappearance of their
vestiges, make the continuation of the field study more than necessary.

_ LES SYSTEMES HYDRAULIQUES
D’ORIGINE ISLAMIQUE DANS LA VALLEE DE RICOTE (MURCIE, ESPAGNE)

L’étude des structures de la petite hydraulique agraire médiévale est en constant développement depuis un peu plus de dix ans; la recher-
che s’oriente aujourd’hui vers I’analyse spatio-chronologique des systémes hydrauliques qui s’installent et se développent dans I’al-Anda-
Ius du Moyen Age. La moyenne vallée du Rio Segura (Murcie) fait I'objet d’une recherche archéologique franco-belge sur le peuplement
aux époques islamique et mudéjare, ceci A travers des fouilles et prospections de différents poles d’attraction (ville, villages, hameaux,
fortifications, réseaux hydrauliques, etc.). La structuration de la vallée comprend, du fleuve a la montagne, les éléments suivants: ferre de
regadfo, implantation des acequias islamiques, habitat, terre de secano, praities de montagne. Les types d’aménagements passent par dif-
férents modeles technologiques comme entre autres: les sources et leur barrage; les puits dont I’eau est sortie avec un récipient attaché a
une simple corde ou & un balangoire: les roues élévatoires, comme la noria avec sa roue verticale installée sur un canal ou sur la riviére
méme; les acequias ou canaux qui transportent 1'eau déviée d’une rivisre par un barrage.
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BEWASSERUNGSSYSTEME ISLAMISCHEN
URSPRUNGS IM RICOTE-TAL (MURCIA, SPANIEN)

Die Erforschung von kleinen Bewisserungsanlagen entwickelt sich seit zehn Jahren stindig fort; die Studien orientieren sich heute an der
rinmlich-chronologischen Analyse der Bewisserungsysteme, die im mittelalterlichen Andalusien errichtet und fortentwickelt worden
sind. Der Mittelabschnitt des Tales Rio Segura (Murcia) ist Gegenstand einer franzdzisch-belgischen archiologischen Erforschung iiber
die Siedlungen in der islamischen und muejaren Periode, und dies auf Grundlage der Ausgrabungen und Erforschungen verschiedener
Ankniipfungspunkte (Stadt, Dorf, Siedlung, Befestigung, Wassernetz usw.). Die Strukturierung des Tals vom Berg bis zu den bergen um-
fasst folgende Elemente: ferre de regadio, die Einfiihrung det islamischen acequias, Besiedlungen, terre de secano, Bergwiesen. Die Bau-
typen werden von verschiedenen technologischen Modellen dokumentiett, z.B.: Quellen und ihre Démme; Brunnen, deren Wasser aus
einem Gefiss geschopt wird, das an einem einfachen Seil oder einer Pumpe befestigt ist (Pumpenschwengel); Aufzugsgrider, wie noria
mit ihrem Vertikalrad, das am Kanal oder sogar am Fluss angebracht ist; acequifas oder Kanile, die das aus dem Fluss durch den Damm
abgefiihrte Wasser herb eitransportieren.
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