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The Berber and Arab conquest of the Iberian Peninsula in 711 C.E. led to a profound transformation of the agricultural
landscape. The layout of the irrigated areas, both rural and urban, is recognisable because it is the result of social and
technological choices. But irrigated agriculture was not the only option in Al-Andalus.
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| 1. Introduction

The Berber and Arab conquest of the Iberian Peninsula in 711 C.E. led to a profound transformation of the agricultural
landscape. This was largely linked to the creation of irrigation systems and was particularly important in the eastern
Iberian Peninsula, the Balearic Islands, and eastern Andalusia. The ecological conditions were favourable for the
development of both small rural irrigated areas and huertas—large, irrigated areas usually associated with urban centres.

Much of the research conducted on irrigated areas in Andalusia is owed to the work of several pioneering authors;
Thomas Glick’s research on the huerta of Valencia brought to light the existence of management techniques not directed
by the state but rather local communities . Pierre Guichard and André Bazzana & identified a link between Andalusi
rural hydraulics and the settlement of Berber and Arab tribes in Sarg al-Andalus (eastern lIberian Peninsula). Their
proposal was based on the studies of Pierre Guichard [, who identified the migration of Arab and Berber groups to the
Iberian Peninsula and described the tribal organization of the Andalusi society. Miquel Barceld’s identification of rural
peasant hydraulics challenged both the association of the new agriculture with the state and the supposed Roman origin
of the huertas of the eastern Iberian Peninsula 2],

The initial attempts to study Andalusi hydraulics and irrigation were soon deeply influenced by Andrew M. Watson B, For
Watson, the introduction of new plants of tropical origin into the Mediterranean agricultural cycle through irrigation made it
possible to achieve greater crop diversification. This diversification and intensification brought greater and more
substantial benefits to the area, which, in turn, led to population growth and urbanisation. Finally, the existence of a
strong, centralised state would lead to the creation of a culturally homogeneous world—that of Dar-al-Islam—which would
become the medium for the circulation of ideas, products, plants, and agricultural techniques. The role of elites as agents
of diffusion would have therefore been essential. However, this view relies on the information provided by written
documentation, which, in turn, is heavily biased by the perspective of the state. According to A. Watson, it was the
combination of these processes that produced an agricultural revolution. This revolution cannot be understood as an
abrupt change, but as a complex process that would gradually shape a “new agriculture” integrated into a “new network of
exchanges” that would no longer resemble pre-Islamic agriculture.

Regarding new vegetables, the evidence is again based almost exclusively on the written record, such as the agricultural
treaties, several references in historical or geographical Andalusi writings, and documents from the period immediately
following the Christian conquest. In addition to the research carried out by A. Watson, it is worth noting the research done
by other authors is also based mainly on Andalusi agronomic treatises B9 See also the detailed compilation of
species mentioned in agronomic works 2122 Regarding the information that can be obtained from the documentation
generated after the feudal conquests, see 13114 This limitation makes it difficult to trace the actual spread of different
plants, the local circumstances, and their chronology. Although Watson has been criticised, and some of the eighteen
plants he studied may have been known and cultivated before the Islamic expansion (at least in the Middle East) 1316]
archaeology has not yet explored this question in sufficient depth 1. Bioarchaeological techniques have been
occasionally applied to Andalusi sites 18!, Successful results in this field depend on good preservation conditions.
Therefore, the botanical macro-remains usually obtained by flotation or the sieving of sediments are not necessarily
representative of the entire set of crops cultivated, but rather only of those that have been well-preserved by
carbonization, mineralization, or exceptionally in waterlogged conditions. Under these conditions, the remains that are
best preserved are those of cereals, legumes, and some stone fruits 12, Although these findings are not representative of



the plant diffusion from the 8th century onwards, some trends are being identified. At least two new species, pearl millet
and rice, have been identified. Rice was among the crops mentioned by Watson 4, but pearl millet is a completely new
find, especially well-spread and with textual references in the east of the Peninsula. Among fruits, apricots, quince,
medlar, and citrus appear for the first time in Islamic sites 2],

The relationship established by Watson between population growth, the development of cities, commercial exchanges,
and the state agency, on the one hand, and the diffusion of plants and hydraulic techniques of oriental origin, on the other
hand, has been widely accepted, at least in the historiography of Al-Andalus. Various authors link the creation of urban
irrigated areas (huertas) and the diffusion of techniques and plants with the consolidation of the Caliphate of Cdrdoba in
the 10th century and the growth of the cities 2921l So, a long transitional period was characterised by the so-called
“Islamisation” process [2223124] that had to be completed before the typical features of an Islamic society could be
recognised and, according to these authors, state, religion, and urban development were the main drivers of the
transformation of the agrarian landscape. Recently, Pedro Jiménez-Castillo and Inmaculada Camarero 22 have
suggested that the emergence of geoponic books in the 11th century is closely related to the proliferation of private
landowners in the growing cities of Al-Andalus. These landowners would have developed commercial agriculture.

On the other hand, other authors, following the approach of Miquel Barceld, have carried out extensive research on
cultivation areas linked to networks of peasant settlements [28127][28[291[S0)[311[32][33] and, more recently, on urban irrigated
areas [B4ISISGIB7R8] \which have demonstrated the capacity of immigrant peasant groups to create and manage a new
agricultural landscape (Figure 1 and Figure 2). Félix Retamero 2 warned that the codification of techniques in
agronomic treatises presents a biased view of technical and plant-based dissemination conducted by state and urban
environments. He instead proposes that the success of the transfer of plants and techniques, especially irrigation,
required a network of peasant settlements, where the conditions for the transmission of the agricultural technical package
were developed.
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Figure 1. Location of cited sites in the Iberian Peninsula. Red square: see Figure 2.

Figure 2. Location of cited sites in the Balearic Islands.



| 2. Irrigation in Al-Andalus

Although it is indeed difficult to obtain absolute dates for the creation of these cultivated areas, the Arab and Berber
migration that accompanied the Islamic conquest provides a plausible context. This does not preclude later creation and
enlargement of irrigated areas. Most of the available chronologies rely on the association between the toponymy, the
archaeological sites, and the irrigated areas, as well as references in written records that usually only establish a terminus
ante quem. This procedure is not as precise as would be desirable, but it has been and still is the best and only way to
establish chronologies of the field systems studied and, in any case, this type of study is essential to addressing the new
dating techniques such as OSL that are increasingly being tested in fields and terraces “241],

The lack of chronological precision also affects the assumption of a later creation. The authors who defend the later
creation of irrigated cultivation spaces usually base this on the same criteria, but they identify textual mentions with the
initial moment of construction, and this cannot always be justified 2924, First, textual mentions typically only confirm the
existence of a specific irrigated area at a certain time but not the date of its construction. Furthermore, mentions in Arabic
texts are not only scarce but mostly refer only to urban spaces without detailed descriptions. Therefore, it is difficult to
ascertain irrigated surfaces, or if there was more than one phase of construction.

Attempts at the absolute dating of plots within well-studied irrigated systems of Al-Andalus have been limited to two cases:
one in Tortosa (Catalonia) and another in Ricote (Murcia). The first cultivated area has been dated between the 8th and
9th centuries in Tortosa 42, and between the 10th and 13th centuries in Ricote 431, In a previous article, the dating of the
irrigated area of Ricote was attributed to the 9th century 4. Much more dating of field systems is needed to be
representative.

Regarding the species cultivated in the irrigated areas, it is still extremely difficult to know the cultivation regime and the
combinations of plants. There is scattered documentary evidence related to specific sites, mostly recorded in Christian
documents written immediately after the conquest 13I4] or by a few Arab chroniclers or geographers 2. Not only the
specific species but also the combination of plants, cultivation regimes, and field systems are relevant to determine
whether there were changes in the landscape and agriculture because of the Islamic conquest. In this sense, research
into field systems is of great importance.

When researchers think of the hydraulic techniques that spread throughout the Iberian Peninsula, they usually think of
water collection techniques such as ganat(s) and water-liting devices, or water mills with vertical penstocks [23134135](361(37]

(38][39][40][41][42][43][44][45][46] Some authors have gone to great efforts to demonstrate the Roman origin and the diffusion of
these hydraulic techniques 714811491501 that, moreover, were already intensively used in Sassanian Mesopotamia 211,

However, the use of these techniques in Roman agriculture is known in a very fragmentary way. What is relevant is not
the mere fact of knowing a technique existed, but rather how it was used and its relation to the hydraulic system in which it
is included. From what little researchers know about Roman hydraulics applied to agriculture, the selection of techniques
and spaces and the organization of the hydraulic complexes are governed by very different criteria. Roman hydraulic
structures and their remains were rarely reused in the construction of Andalusi irrigated spaces 2. An example of reuse
is the Roman dam of Almonacid de la Cuba (Zaragoza). However, it was used as a means of water derivation and no
longer as a reservoir because it was filled with sediment 53], Thus, the discovery of the Lex Rivi Hiberiensis is indicative of
an irrigated fluvial space near the Ebro River and an organization of the distribution of water BABUBE3B byt it does not
provide information about the continuity of either the space or its management, nor does it justify the inability to build new
hydraulic systems in the Middle Ages. Nevertheless, the spatial association between irrigated areas and the
archaeological sites near the Martin River (from the 6th and 7th centuries) and in the area of La Redehuerta, in the valley
of the Guadalupe River (Alcafiiz), (from the 4th and 5th centuries) made it possible to suggest that the irrigation in the
bottom of these valleys predates the Islamic conquest 5211561,

Research on peasant settlements in Al-Andalus has made it possible to establish a typology of hydraulic systems based
on whether they were built on a terraced slope or the bottom of a valley. The location of the water catchment on the valley
floor or the slope also determines different morphological solutions 23l In general, the irrigated space is near the water
catchment. The choice of where to build the fields is determined by the location of the water catchment. For this reason,
there are usually no long canals in peasant-irrigated areas, and the residence areas usually are not coincident with
Roman or late antique ones. These technological choices show that even though some hydraulic techniques may have
been known before the Islamic conquest, the creation of irrigated areas is indeed the result of new selections.

The criteria for the construction of these spaces are not only technical. The preference for small sizes is likely in response
to risk minimisation strategies, population growth, and segmentation processes B7B8l The average size of the rural



irrigated areas is 1.2 ha, and a scale of sizes of irrigated areas associated with rural settlements has been set: small
areas are those with a maximum size of 1 ha (56.6%), medium-sized areas measure between 1.1 and 2 ha (18%), and
large areas are those between 2 and 15 ha (21%) 1. These sizes leave little room for individual forms of ownership and
require cooperative mechanisms for their construction and management. Areas larger than 2 ha were often shared by
several settlements while conversely, those less than 2 ha rarely allowed for shared management and seem to be
associated with a single peasant group 8l It is also possible to describe peasant strategies for the organization of
grinding through hydraulic mills inserted in the water circuit, which aim to ensure compatibility with irrigation operations
while diversifying grinding occasions 22, Regional studies in the Balearic Islands have shown that these cultivation areas

and the associated residential areas form settlement networks with collective or negotiated management of hunting and
gathering territories [28(27]128][29][32](60]

References

1. Thomas, F.; Glick, T.F. Irrigation and Society in Medieval Valencia; The Belknap Press of Harvard University:
Cambridge, MA, USA, 1970.

2. Bazzana, A.; Guichard, P. Irrigation et société dans I'Espagne orientale au Moyen Age. In Lhomme et L'eau en
Méditerranée et au Proche Orient Il; Maison de I'Orient et de la Méditerranée Jean Pouilloux: Lyon, France, 1981;
Volume 2, pp. 115-140.

3. Guichard, P. Al-Andalus. Estructura Antropolégica de Una Sociedad Islamica en Occidente; Barral: Barcelona, Spain,
1976.

4. Barceld, M. El disefio de espacios irrigados en al-Andalus: Un enunciado de principios generales. In | Coloquio de
Historia y Medio Fisico. El Agua en Zonas Aridas. Arqueologia e Historia; Instituto de Estudios Almerienses: Almeria,
Spain, 1989; Volume 1, pp. 15-49.

5. Barcel6, M. De la congruencia y la homogeneidad de los espacios hidraulicos en Al-Andalus. In El Agua en la
Agricultura de Al-Andalus; El Legado Andalusi: Granada, Spain, 1995; pp. 25-39.

6. Watson, A.M. The Arab agricultural revolution and its diffusion, 700-1100. J. Econ. Hist. 1974, 34, 8-35.

7. Watson, A.M. Agricultural Innovation in the Early Islamic World: The Diffusion of Crops and Farming Techniques 700—
1100; Cambridge University Press: New York, NY, USA, 1983.

8. Bolens, L. Agronomes Andalous du Moyen Age; Librairie Droz: Paris, France; Genéve, Switzerland, 1981.
9. El Faiz, M. Les Maitres de L’eau. Histoire de L’hydraulique Arabe; Actes Sud: Arles, France, 2005.
10. Ciencias de la Naturaleza en Al-Andalus; Publicaciones del CSIC-Estudios Arabes: Granada, Spain, 1990-2019.

11. Hernandez-Bermejo, J.E.; Garcia-Sanchez, E.; Carabaza, J.M. Flora Agricola y Forestal de Al-Andalus. Volumen I:
Monocotiledéneas, Cereales, Bulbosas y Palmeras; Ministerio de Agricultura, Alimentacion y Medio Ambiente: Madrid,
Spain, 2012.

12. Garcia-Sanchez, E.; Carabaza, J.M.; Hernandez-Bermejo, J.E. Flora Agricola y Forestal de Al-Andalus. Volumen |
Especies Lefiosas; Ministerio de Agricultura, Pesca y Alimentacion: Madrid, Spain, 2021.

13. Kirchner, H.; Soto, R. Les técniques agraries andalusines i les transformacions posteriors a la conquesta catalana a les
llles Balears. In Historia de la Ciéncia a Les llles Balears. Volum |. L'Edat Mitjana; Bonner, A., Bujosa, F., Eds.; Consell
de Mallorca: Palma de Mallorca, Spain, 2006; pp. 101-152.

14. Kirchner, H.; Virgili, A.; Antolin, F. Un espacio de cultivo urbano en al-Andalus: Madina TurtdSa (Tortosa) antes de
1148. Hist. Agrar. 2014, 62, 11-45.

15. Decker, M. Plants and progress: Rethinking the Islamic agricultural revolution. J. World Hist. 2009, 20, 187—-206.

16. Squatriti, P. Of seeds, seasons and seas: Andrew Watson’s medieval agrarian revolution forty years later. J. Econ. Hist.
2014, 74, 1205-1220.

17. Kirchner, H.; Garcia-Contreras, G.; Fenwick, C.; Pluskowski, A. Re-thinking the ‘Green Revolution’ in the
Mediterranean world. Antiquity 2023, 97, 964-974.

18. Pefia-Chocarro, L.; Pérez-Jorda, G.; Alonso, N.; Antolin, F.; Teira-Bridn, A.; Tereso, J.P.; Montes Moya, E.M.; Lopez
Reyes, D. Roman and Medieval crops of the Iberian Peninsula: A first synthesis of seeds and fruits from archaeological
sites. Quat. Int. 2019, 499, 49-66.

19. Pefia-Chocarro, L.; Pérez-Jorda, G. Plants from distant places. The 1st millenium ce archaeobotanical record from
Iberia. Veg. Hist. Archaeobotany 2023.



20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Azuar, R. Castillos, Ciudades y Campesinos en el Sharq Al-Andalus; Siglos II-VII HG/VIII-XIII DC; Instituto Alicantino
de Cultura Juan Gil-Albert: Alicante, Spain, 2016.

Jiménez-Castillo, P. La expansion agricola en Sarq al-Andalus. Al-Qantara 2022, 43, e24.

Acién, M. Entre el Feudalismo y el Islam. Umar Ibn Hafslin en Los Historiadores, en Las Fuentes y en la Historia;
Universidad de Jaén: Jaén, Spain, 1994,

Acién, M. Sobre el papel de la ideologia en la caracterizacion de las formaciones sociales. La formacién social
islamica. Hispania 1998, 58, 915-968.

Gutiérrez Lloret, S. Un reconocimiento arqueologico de la islamizacién. Una Mirada desde al-Andalus. Zona Arqueol.
2011, 15, 191-210.

Jiménez-Castillo, P.; Camarero, I. Los tratados de agricultura como fuente para el estudio de la propiedad aristocratica
andalusi. Al-Qantara 2021, 42, e01.

Kirchner, H. Redes de asentamientos andalusies y espacios irrigados a partir de ganat(s) en la sierra de Tramuntana
de Mallorca: Una reconsideracion de la construccién del espacio campesino en Maydrga. In Por Una Arqueologia
Agraria: Perspectivas de Investigacién Sobre Espacios de Cultivo en las Sociedades Medievales Hispanicas; Kirchner,
H., Ed.; Arhaeopress: Oxford, UK, 2010; pp. 79-94.

Barceld, M.; Retamero, F. Els Barrancs Tancats: L'ordre Pagés al Sud de Menorca en Epoca Andalusina (Segles X—
XIl1); Consell Insular de Menorca: Mad, Spain, 2005.

Kirchner, H.; Retamero, F. Becoming islanders. Migration and settlement in the Balearic Islands (10th—13th centuries).
In Agricultural and Pastoral Landscapes in Pre-Industrial Society. Choices, Stability and Change; Retamero, F.,
Schjellerup, 1., Davies, A., Eds.; Oxbow Books: Oxford, UK; Philadelphia, UK, 2016; pp. 57-78.

Argemi, M. La Terra d’Artana. Assentaments Andalusins al Llevant de Mallorca; Documenta Balear: Palma de Mallorca,
Spain, 2020.

Kirchner, H.; Virgili, A.; Puy, A. Agrarian spaces in Tortosa during the Andalusian period and after the Catalan conquest
(11th—12th centuries). In Agricultural Landscapes of Al-Andalus, and the Aftermath of the Feudal Conquest; Kirchner,
H., Sabaté, F., Eds.; Brepols: Turnhout, Belgium, 2021; pp. 153-172.

Sitjes, E. Inventario y tipologia de sistemas hidraulicos de Al-Andalus. Arqueol. Espac. 2006, 26, 263-291.

Sitjes, E. Agrarian Spaces and the Network of Andalusi Settlements of Manacor (Mallorca). In Agricultural Landscapes
of Al-Andalus, and the Aftermath of the Feudal Conquest; Kirchner, H., Sabaté, F., Eds.; Brepols: Turnhout, Belgium,
2021, pp. 31-63.

Glick, T.F.; Kirchner, H. Hydraulic systems and technologies of Islamic Spain: History and archaeology. In Working with
Water in Medieval Europe; Squatriti, P., Ed.; Brill: Leiden, The Netherlands, 2000; pp. 267-329.

Barceld, M.; Gonzdlez-Villaescusa, R.; Kirchner, H. La construction d’'un espace agraire drainé au hawz de la madina
de Yabisa (Ibiza, Baléares). In La Dynamique des Paysages Protohistoriques, Antiques, Médiévaux et Modernes ou les
Paysages au Carrefour de L'interdisciplinarité et de la Diachronie. XVlle Rencontres Internationales d’Archéologie et
d’Histoire d’Antibes; Burnouf, J., Bravard, J.-P., Chouquer, G., Eds.; Conséil National de la Recherche Scientifique,
Edition APDCA: Sophia Antipolis, France, 1997; pp. 113-125.

Retamero, F.; Moll, B. Los espacios agricolas de Madina Man(rga (Ciutadella de Menorca). Siglos X-XIII. In Por una
Arqueologia Agraria: Perspectivas de Investigacién Sobre Espacios de Cultivo en las Sociedades Medievales
Hispéanicas; Kirchner, H., Ed.; Archeopress: Oxford, UK, 2010; pp. 95-106.

Esquilache, E. Els Constructors de L’horta de Valéncia. Origen, Evolucid i Estructura Social d’'una Gran Horta
Andalusina Entre els Segles VIII i XllI; Universitat de Valéncia: Valencia, Spain, 2018.

Parra, M. Sobre I'origen de I'horta d’'Oriola. Regadiu i espais agricoles andalusins a la Vega Baixa del Segura (segles
VII-XI). Afers 2019, 93, 311-344.

Parra, M. Hidraulica y paisaje feudal: Continuidad, cambio y adaptacién del regadio bajosegurefio (siglos XIlI-XV).
Cuad. Hist. Patrim. Cult. Bajo Segura 2020, 9, 89-131.

Retamero, F. Un conjunto de reglas sabias y ordenadas. La disciplina agraria del sultan. In De Toledo a Huesca.
Sociedades Medievales en Transicion a Finales del Siglo XI (1080-1100); Laliena, C., Utrilla, J.F., Eds.; Institucion
“Fernando el Catolico”, Universidad de Zaragoza: Zaragoza, Spain, 1998; pp. 75-91.

Kinnaird, T.; Bolos, J.; Turner, A.; Turner, S. Optically-stimulated luminescence profiling and dating of historic
agricultural terraces in Catalonia (Spain). J. Arch. Sci. 2017, 78, 66-77.

Turner, S.; Kinnaird, T.; Varinlioglu, G.; Serifoglu, T.E.; Koparal, E.; Demirciler, V.; Athanasoulis, D.; @degard, K.; Crow,
J.; Jackson, M. Agricultural terraces in the Mediterranean: Medieval intensification revealed by OSL profiling and



42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

56.

57.

58.

59.

60.

dating. Antiquity 2021, 95, 773-790.

Puy, A.; Balbo, A.; Virgili, A.; Kirchner, H. Wetland reclamation in al-Andalus. The drainage of Les Arenes floodplain
(Tortosa, Spain, 7th—10th centuries AD). Geoderma 2014, 232—-234, 219-235.

Puy, A.; Balbo, A.; Bubenzes, O. Radiocarbon dating of agrarian terraces by means of buried soils. Radiocarbon 2018,
58, 345-363.

Puy, A.; Balbo, A. The genesis of irrigated terraces in al-Andalus. A geoarchaeological perspective on intensive
agriculture in semi-arid environments (Ricote, Murcia, Spain). J. Arid. Environ. 2013, 89, 45-56.

La Chica, M. Cultivos arabes en Espafia. Ligarzas 1971, 3, 157-168.

Barceld, M. The missing water-mill: A question of technological diffusion in the High Middle Ages. In The Making of
Feudal Agricultures? Barceld, M., Sigaut, F., Eds.; Brill: Leiden-Boston, The Netherlands, 2003; pp. 255-314.

Wikander, O. (Ed.) Handbook of Ancient Water Technology; Brill: Leiden, The Netherlands, 2000; pp. 371-400.
Wilson, A.l. Machines, power and the ancient economy. J. Rom. Stud. 2002, 92, 1-32.

Wilson, A.l. Villas, horticulture and irrigation infraestructure in the Tiber Valley. In Mercator Placidissimus. The Tiber
Valley in Antiquity. New Research in the Upper and Middle River Valley; Corelli, F., Patterson, H., Eds.; Edizioni
Quasar: Rome, Italy, 2009; pp. 731-768.

Beltran, F.; Willi, A. El regadio en la Hispania romana. Estado de la cuestion. Cuadernos de Prehistoria y Arqueologia
de la Universidad de Granada 2011, 21, 9-56.

Campopiano, M. Cooperation and private enterprise in water management in Iraq: Continuity and change between the
Sasanian and early Islamic periods (sixth to tenth centuries). Environ. Hist. 2017, 23, 385-407.

Martinez-Jiménez, J. The continuity of Roman water supply in post-Roman Spain: The case of Valentia, a reliable
example? Rev. Arkeogazte 2011, 1, 125-144.

Sesma, J.A.; Utrilla, J.F.; Laliena, C. Agua y Paisaje Social en el Aragon Medieval. Los Regadios del rio Aguasvivas en
la Edad Media; Confederacion Hidrogréafica del Ebro: Zaragoza, Spain, 2001.

Beltran, F. An Irrigation Decree from Roman Spain: The Lex Rivi Hiberiensis. J. Rom. Stud. 2006, 96, 147-197.

Laliena, C.; Ortega, J. Arqueologia y Poblamiento. La Cuenca del rio Martin en los Siglos V-VIII; Universidad de
Zaragoza: Zaragoza, Spain, 2005.

Laliena, C.; Ortega, J.; Benavente, J.A. Los problemas de escala y la escala de los problemas: Algunas reflexiones
sobre el poblamiento altomedieval del Bajo Aragon. In Villa 2. Villes et Campagnes de Tarraconaise et d'al-Andalus
(Vie-VXle siecle): La Transition; Sénac, P., Ed.; Presses Universitaires du Midi: Toulouse, France, 2007; pp. 249-262.

Retamero, F. Irrigated agricuture, risk and population. The Andalusi Hydraulic Systems of the Balearic Islands as a
Case Study (10th—12th centures). In Marqueurs des Paysages et Systémes Socio-Economiques; Bértrand, J.-P.,
Laffont, P.-Y., Compatangelo-Soussignan, R., Chapman, J., Eds.; Presses Universitaires de Rennes: Rennes, France,
2008; pp. 135-148.

Kirchner, H. Original design, tribal management and modifications in Medieval hydraulic systems in the Balearic Islands
(Spain). World Archaeol. 2009, 41, 148-165.

Kirchner, H. Watermills in the Balearic Islands during the Muslim period. In Food in the Medieval Rural Environment.
Processing, Storage, Distribution of Food; Ruralia 8; Klapste, J., Sommer, P., Eds.; Brepols: Turnhout, Belgium, 2011;
pp. 45-55.

Barceld, M. Immigration berbére et établissements paysans & Ibiza (902—-1235). A la recherche de la logique de la
construction d’'une nouvelle société. In Castrum 7. Zone Cotiéres Littorales Dans le Monde Méditerranéen au Moyen
Age: Défense, Peuplement, Mise en Valeur; Martin, J.-M., Ed.; Ecole francais de Rome, Casa de Velazquez: Roma,
Italy; Madrid, Spain, 2001; pp. 291-321.

Retrieved from https://encyclopedia.pub/entry/history/show/122866



