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“…todas as coisas deste mundo estão entre si ligadas, e nós a julgarmos que cortamos ou atamos quando 
queremos, por nossa única vontade, esse é o maior dos erros, e tantas lições nos têm sido dadas em contrário, 
um risco no chão, um bando de estorninhos, uma pedra atirada ao mar, um pé-de-meia de lã azul, se a cegos 
mostramos, se a gente endurecida e surda pregoamos.” José Saramago, A Jangada de Pedra 
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Presentation and Acknowledgements 
 
This thesis began with my roots in ethnography and a passion for state/citizen relations. 

Having lived in many cultures in Asia, Africa, North and South America, and Europe my 

fascination with hearing the voices and perceptions of local people regarding their 

relationship to the landscape and activities and emotions related to it have helped me to 

develop a more profound understanding of communities down to the local scale. Because 

agriculture and pastoralism invoke strong ties to the land through people’s interaction with 

the soil, the flora, the fauna, the vistas, and bodies of water my interest has been focused on 

the rural landscape. 

 
Since my arrival in Spain, I became enamored with its mosaic of cultures, traditions, and 

landscapes and particularly those of the Northwestern Iberian Peninsula in León and Zamora 

provinces, Galicia, and the Trás-Os-Montes region of Portugal.  Visits to tiny villages in these 

areas sealed my motivation to not only learn more about the historical development of these 

cultural landscapes but also to understand the contemporary challenges facing residents 

today in managing and preserving the intangible and tangible aspects of their lands as well as 

adapting to socioeconomic, political, and ecological factors affecting their local environments. 

 
When a significant portion of this international region was declared the Meseta Iberica 

Biosphere Reserve in 2015 my earlier Master’s work in the Tehuacán-Cuicatlán Biosphere 

Reserve of southern Mexico recalled unique complex state/citizen interactions that 

possessed a Foucauldian type of relationship whereby some members of the society adopted 

a “governmentality” to the management of cultural and natural resources. In the Mexican 

context, levels of poverty and socioeconomic need, vibrant pre-Hispanic/syncretic spiritual 

connection to land, and a host of government land agencies headed by scientists and policy 

makers played a role in forging new identities with regards to community based resource 

management on the biosphere landscape. 

 
Often referred to as peripheral areas of Spain and Portugal in both publication and everyday 

speech, rural Zamora and the Trás-Os-Montes region are today less wealthier areas of both 

countries. Informal interviews and observations with descendants of emigrants from these 

regions as well as urbanites from Portugal and Spain revealed a frequent disdain for this rural 
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region of the peninsula. It seemed to parallel regions of my own country referred to as “fly-

over states”. As an outsider I realized that I did not have a negative bias to this region, its 

people, and its traditions and strongly desired to understand this cultural landscape better. 

 
With this profile I approached my doctoral research. I began to read about how cultural 

landscapes were perceived in both the Iberian Peninsula as well as internationally in the 

academic world. In my geographic area of interest, my search led me to the research and 

publications of Dr. Almudena Orejas Saco del Valle of the Spanish National Research Council. 

Her views on linking and making relevant the past with contemporary and future uses of the 

landscape was illuminating for me. The valorization work that she and others of her team had 

engaged in the Las Médulas World Heritage Site connecting present-day communities to 

archaeological heritage compelled me to reach out to her with the desire of developing a 

doctoral thesis under her guidance. 

 
When looking for a home to host my doctoral aspirations, I discovered that Patrimonio, 

Sociedades y Espacios de Frontera of the Campus Iberus consortium to be the perfect fit for 

its interdisciplinary approach to analyzing borderland landscapes. Meeting Dr. Eloísa Ramírez 

Vaquero, the head of this multi-university program based at the Universidad Pública de 

Navarra, sealed my interest in the program. She sold me on the program’s internationally 

focused objectives and its relevance and importance in facing many of today’s issues.  
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Abstract 

Decoding the past and present for the future: Empowering communities in the Duero 

River Borderlands for rural development and resource management 

The Duero River borderland region between Portugal and Spain is a landscape abundant in 

cultural and natural heritage. Although internationally recognized for its biodiversity and 

natural distinctiveness, both historic isolation and socioeconomic marginalization have had a 

negative impact on the sustainable development and economic stimulation of the region for 

the local inhabitants. Compounding the problem is a growing disconnection of the collective 

memory with many of the cultural resources that form the landscape. This has resulted in a 

lack of awareness of value for the archaeological and historic singularity of the region. More 

efforts are  required to recompose an interpretation that incorporates the natural and the 

tangible and intangible cultural heritage aspects of this rural landscape. This recomposition 

can only be completed through the aid of the people of the region.   

This thesis addresses the need of valorization through the development of a multi-perspective 

approach to diachronically analyze the evolution of this cultural landscape. With this 

integrated approach, this research incorporates both bottom up and top down 

methodologies of Participatory Mapping of local spatial knowledge, Historic Landscape 

Characterization (HLC), and the use of remote sensing with spectral analysis to temporally 

characterize the Zamora, Spain and Miranda do Douro, Portugal portion of this borderland 

landscape from the Protohistoric period to the present. The attributes of the landscape 

characterized were both tangible and intangible. Collectively the three approaches 

characterized the temporal anthropic effects on the agrosilvopastoral landscape through the 

attributes of: settlements, enclosure types, shrublands, pasturelands, croplands, woodlands, 

terrace construction, grain milling zones, significant communication and power infrastructure 

and the toponomy used locally to describe these human influenced areas. For these three 

approaches Geographic Information Systems (GIS) and an accompanying database were used 

as a tool for knowledge creation and transfer. 

This diachronic landscape characterization has demonstrated the evolution of the 

aforementioned attributes of this agrosilvopastoral landscape and its organization and 

management from a regional to a local scale as a result of historic processes through the 
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centuries. The combined approaches of this study have created new cartography of nearly 

forgotten never before mapped settlements originating in the Medieval or Modern periods 

that were known only in archival records and a fading collective memory. It has temporally 

mapped for the first time the tangible and intangible historic landscape attributes related to 

village organization and the management of agrosilvopastoralism. Moreover, it has shown 

not only their formation in time but with the regional population decline and field 

abandonment, this study has shown, at both a regional and local scale, the decline or 

disappearance of these attributes over time as well. Finally, it has qualitatively and 

quantitatively determined the land cover change at both regional and local scales as a result 

of historic socioeconomic and political drivers of population decline, abandonment, agrarian 

reform, and park creation with a detected increase of vegetation measured in hectares. With 

the increase in vegetation, wildfires have become more frequent in the since the beginning 

of this century. This research has shown that despite the loss of vegetation from wildfires, 

there has been a significant continued increase in shrubland and woodland vegetative growth 

in the greater region in the present day. 

This study adds to temporal landscape knowledge with its diachronic analysis of this region 

that began with earlier landscape research of the Iron Age to the early Medieval period. Thus, 

it helps to construct the needed landscape historical analysis by placing previous research 

with this study into one unified spatial dataset. With GIS and an accompanying database, this 

information is in a format which is flexible and adaptable for other researchers today. The 

data and findings can be displayed for stakeholders and they can be added to in the future 

for an improved understanding of the temporal and ongoing evolution of the Duero River 

borderland landscape. Additionally important, this new spatial dataset is not country specific, 

it incorporates both nations that compose the borderland region. This thesis also poses new 

questions for future research using archaeology to establish more accurate dates from the 

High Medieval period regarding settlement continuity and abandonment as well as landscape 

use. In conducting this integrated diachronic landscape analysis, the final outcome of this 

research is the transference of the knowledge attained to contribute to the revalorization 

efforts and ultimately an improved management and sustainability of the region's cultural 

and natural resources.  
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Resumen 
 
La región fronteriza del río Duero entre Portugal y España es un paisaje rico en patrimonio 

cultural y natural. Aunque reconocida internacionalmente por su biodiversidad y singularidad 

natural, tanto el aislamiento histórico como la marginación socioeconómica han tenido un 

impacto negativo en el desarrollo sostenible y el estímulo económico de la región. Para 

agravar el problema, existe una creciente desconexión de la memoria colectiva con muchos 

de los recursos culturales que forman el paisaje. Esto ha resultado en una falta de conciencia 

del valor de la singularidad arqueológica e histórica de la región. Se requieren más esfuerzos 

para recomponer una narrativa que incorpore los aspectos del patrimonio cultural natural y 

tangible e intangible de este paisaje rural. Esta recomposición solo puede completarse con la 

ayuda de los habitantes de la región. 

 
Esta tesis doctoral aborda la necesidad de valorización a través de un enfoque integrado que 

permita analizar diacrónicamente la evolución de este paisaje cultural. Este trabajo incorpora 

metodologías de “participatory mapping” del conocimiento espacial local, Caracterización del 

Paisaje Histórico (HLC) y el uso de la teledetección con análisis espectral para caracterizar 

temporalmente parte de este paisaje fronterizo de Zamora, España y Miranda do Douro, 

Portugal desde la fase Protohistórica hasta el presente. Los atributos del paisaje 

seleccionados son tanto tangibles como intangibles. En conjunto, los tres enfoques 

caracterizan los efectos antrópicos temporales en el paisaje agrosilvopastoril a través de los 

siguientes atributos: asentamientos, tipos de recintos, matorrales, pastizales, tierras de 

cultivo, bosques, construcción de terrazas, zonas de molienda de grano, infraestructura de 

comunicación y energía significativa y la toponimia utilizada localmente para describir estas 

áreas de influencia humana. Para estos tres enfoques, se utilizaron Sistemas de Información 

Geográfica (SIG) y una base de datos complementaria como herramienta para la creación y 

transferencia del conocimiento.  

 
Esta caracterización diacrónica del paisaje ha demostrado la evolución de los atributos antes 

mencionados de este paisaje agrosilvopastoril y su organización y gestión desde una escala 

regional a una local como resultado de procesos históricos a lo largo de los siglos. Los 

enfoques combinados de este estudio han permitido generar una nueva cartografía de 

asentamientos nunca mapeados que se originaron en los períodos medieval o moderno y que 
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solo se conocían en registros de archivo y en una memoria colectiva que se ha ido 

desvaneciendo. Se han mapeado diacrónicamente por primera vez los atributos históricos 

tangibles e intangibles del paisaje relacionados con la organización de las aldeas y la gestión 

del agrosilvopastoralismo. Además, no solo ha mostrado su formación en el tiempo, sino que, 

con la disminución de la población regional y el abandono de los campos, este estudio 

también ha demostrado, tanto a escala regional como local, la disminución o desaparición de 

estos atributos a lo largo del tiempo. Finalmente, se ha determinado cualitativa y 

cuantitativamente el cambio de cobertura del suelo a escala regional y local, como resultado 

de los factores históricos, socioeconómicos y políticos que afectaron al descenso de la 

población, abandono, reformas agrarias y creación de parques con un aumento de 

vegetación. Con este incremento de la vegetación, los incendios forestales se han vuelto más 

frecuentes desde principios de este siglo. Esta investigación ha demostrado que, en la 

actualidad, y a pesar de la pérdida de vegetación debido a los incendios, ha habido un 

aumento continuo en el crecimiento de las masas de matorrales y bosques en la región. 

 
Este estudio se suma al conocimiento del paisaje, en su análisis diacrónico del territorio, que 

había comenzado con la investigación del paisaje de la Edad del Hierro al período medieval 

temprano, a través de proyectos del CSIC. Por lo tanto, ayuda a construir el análisis histórico 

del paisaje, al integrar la investigación previa en este estudio, construyendo un conjunto de 

datos espaciales unificado. Gracias al SIG y a la base de datos relacionada, esta información 

está en un formato que es adaptable y disponible para su utilización por otros investigadores 

u otro tipo de usuarios (gestores, responsables de la tutela del patrimonio cultura y natural). 

Los datos y los hallazgos se pueden mostrar a todos los interesados y se podrían utilizar en el 

futuro para una mejor comprensión de la evolución temporal y continua del paisaje fronterizo 

del río Duero. Además, este nuevo conjunto de datos espaciales no es específico de un país, 

sino que incorpora las dos naciones que componen la región fronteriza. Esta tesis también 

plantea nuevas preguntas para futuras investigaciones, así, por ejemplo, recurrir a la 

arqueología para establecer fechas más exactas en el período altomedieval, para establecer 

la continuidad y el abandono de los asentamientos, así como, del uso del paisaje. Al realizar 

este análisis del paisaje diacrónico e integrado, el resultado final de esta investigación es la 

transferencia del conocimiento alcanzado para contribuir a los esfuerzos de revalorización y, 
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en última instancia, a un mejor manejo y la sostenibilidad de los recursos culturales y 

naturales de la región.
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1. Introduction 

1.1 Research context (background) 

Since the 1990s, the Social Structure and Territory – Landscape Archaeology (EST-AP) group 

of the  Spanish National Research Council (CSIC) based in Madrid has developed a 

comprehensive model of integrated research that it developed from its research conducted 

in the Las Médulas Roman mining landscape, a landscape now recognized as World Heritage 

by UNESCO (Sánchez-Palencia, Orejas, & Ruiz del Árbol, 2003, p. 280). Appropriate for use in 

many regional landscape contexts, EST-AP uses this model to analyze sites to show their 

potentiality as both a cultural landscape and as a contemporary sustainable resource from 

different perspectives: archaeological, historical, geological, environmental, and 

ethnographic (Sánchez-Palencia 2000; Ruiz del Árbol, Sánchez-Palencia, and López 2001).  

After its extensive research in Las Médulas, the EST-AP group began implementing this 

research model in other areas. One such area was the Duero River borderland region between 

Spain and Portugal, an area of pronounced escarpment, known as Los Arribes. Since 2006 in 

several municipalities in this area including Pino del Oro, Spain, Aldeia Nova, Portugal, 

Villardiegua de la Ribera, Spain and Picote, Portugal, EST-AP’s research has described and 

documented Roman settlement and Roman rule in the region (Abasolo & García, 2006; 

Romero, 2015; Sánchez-Palencia, 2012), stone and bronze inscriptions (Sastre and Beltrán 

2010), and has analyzed the geoarchaeological context (Sánchez-Palencia and Currás 2010). 

More intense research has occurred in a more confined area consisting of the two 

municipalities of Pino del Oro and Villardiegua de la Ribera - labeled the Pino del Oro Mining 

Zone. Research conducted here also had an important community outreach approach in order 

to promulgate the findings and contribute to an improved knowledge of the historical 

development of the region (Sánchez-Palencia 2012). More recent research has continued 

along the Duero borderland region documenting Iron Age and Roman settlement (Romero 

2015; Sánchez-Palencia, Romero et al. 2018).  

Important to EST-AP’s integrated research model, is an ethnographic component of 

community valorization and development of sustainable use of the cultural resources (Ruiz 

del Árbol, Sánchez-Palencia, and López, 2001). It is their objective that a program must be 
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implemented in developing valorization and awareness among the local inhabitants of the 

archaeological resources for the purpose of envisioning a new use of the landscape, a 

sustainable resource for tourism and rural development (Ruiz del Árbol, Sánchez-Palencia, 

and López 2001; Sánchez-Palencia, Orejas, and Ruiz del Árbol 2003). The ethnographic and 

valorization aspects of this integrated approach have begun in the Pino del Oro Mining Zone 

with EST-AP's collaboration in the creation of two walking itineraries with label signs offering 

descriptions of the archaeological features (Sánchez-Palencia, 2012) in Spain. In Portugal 

some valorization efforts have begun through private institutions with the creation of historic 

architectural walking itineraries in the county of Miranda do Douro, Portugal. Despite these 

initial efforts, EST-AP has emphasized that the ethnographic research and valorization efforts 

are still in need of further development (Alonso, 2010; Sánchez-Palencia, 2012). 

Compounding the problem, researchers on the EST-AP team have observed a lack of 

community connection with the archaeological past in the Duero River borderland region 

(Sánchez-Palencia, 2012, pp. 34–35). This lack of connection with the archaeological past has 

stymied efforts of developing an awareness of the rich heritage of the landscape.  

To further their efforts at developing awareness and valorization in the region and in greater 

Spain, EST-AP has recommended several approaches to solving this issue:  

• Almudena Orejas, in order to develop a more profound understanding of landscape in 

the Spanish context, calls for research providing a synthetic diachronic analysis of the 

landscape, one which incorporates "all possible sources" such as local traditions, 

literature, and iconographic elements (Orejas, 2008, p. 79). 

• Javier Sánchez-Palencia, the leader of the research group in the area, has 

recommended developing an interconnection between the archaeological resources 

of the local landscape to the larger, more well-known regional landscape delimited by 

the nationally protected Arribes del Duero Natural Park in Spain and the Douro 

International Natural Park in Portugal (Sánchez-Palencia, 2012, p. 213).  

• Fernando Alonso recommends documenting and combining the contemporary 

ethnographic perception of the landscape with the scientific, archaeological, 

cataloging, and survey work completed in the area for the purpose of informing and 

educating the general public. This disseminated information should be compiled and 
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communicated in the forms of booklets, publications, seminars, and forums targeted 

at the local population to increase awareness and to develop further valorization of 

the landscape (Alonso et al., 2010).  

Complementing the EST-AP research advocated, several international and national policies 

and recommendations influence the research questions and objectives of this study. 

• The European Landscape Convention of 2000, bolstering EST-AP’s community 

valorization work philosophy, espouses research that contributes to awareness raising 

and the identification and assessment of the values assigned to landscapes.1  

• From an overarching perspective emphasizing community participation, the 

Convention on the Value of Culture Heritage for Society (Faro Convention) of the 

Council of Europe in 2005 emphasizes the importance of democratic citizen 

participation in the identification, prioritization, and management of heritage focused 

projects.2 

• The European Heritage Strategy for the 21st century provides a three component 

strategy to addressing the challenges of heritage management. They are: the 

promotion of social participation, sustainable development, the promotion of 

awareness raising and heritage education.3 

• Matching the Faro Convention tenant, UNESCO in its handbook for conservation and 

management of World Heritage Landscapes states as its first principle that “People 

associated with the cultural landscape are the primary stakeholders for stewardship.”4 

• Complementing Sánchez-Palencia’s recommendation of developing an 

interconnection of the archaeological resources and the international park zone in the 

area, is the official decree of 2002 signaling the creation of the Arribes del Duero 

Natural Park stating as one of its primary objectives in the region to "increase the 

knowledge and enjoyment of the natural and cultural values [of the region] from an 

educational, scientific, recreational, and touristic point of view..." This corresponds 

 
1The European Landscape Convention of 2000 https://www.coe.int/en/web/landscape/the-european-landscape-convention (Florence 
Convention) [Accessed 24/9/2021] 
2 Convention on the Value of Culture Heritage for Society (Faro Convention) https://www.coe.int/en/web/culture-and-heritage/faro-
convention. [Accessed 24/9/2021] 
3 The European Heritage Strategy for the 21st century, recommendation (2017) https://www.coe.int/en/web/culture-and-
heritage/strategy-21 [Accessed 24/9/2021] 
4 UNESCO World heritage cultural landscapes: A handbook for conservation and management (2009). 
https://whc.unesco.org/documents/publi_wh_papers_26_en.pdf. Accessed [24/9/2021] 
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with yet another of the Park declaration's objectives, "to value the cultural identity 

and traditional values of the Natural Park, establishing the necessary means for the 

conservation and restoration of its cultural, archaeological, historic, and artistic 

patrimony.5 

• Prepared by the autonomous region of Castile and León where the Spanish portion of 

this research is conducted, the Plan PAHIS 2020 incorporates a progressive five 

principle approach to cultural heritage management; Society: social participation in 

the conservation, protection, and management of cultural heritage, Knowledge: the 

creation and transfer of scientific knowledge, System: a system of integrated cultural 

heritage management that involves and promotes communication between the many 

stakeholders involved the management, Territory: the recognition of the human 

impact on landscape and especially in the rural context of Castile and León. Within the 

territory is a recognized need for conservation and sustainable development, and 

Cooperation: the cooperation of governments and administrative bodies to involve 

citizens in not only the diffusion of heritage values, but to also improve accessibility, 

economic development, and sustainability in the area of heritage management.6 

 
1.2 Research questions, objectives, and significance of research 

While previous archaeological, historical, and landscape architecture research has focused 

and highlighted specific time periods and aspects of the past in the Duero River Borderlands, 

this study, in conducting a diachronic analysis from the archaeological and historical records 

to the present, fills a research gap. It not only benefits from the knowledge acquired from 

previous research by linking the various temporal specific landscape studies, but it also 

provides additional analysis through the methodologies implemented in order to better 

understand the temporal development of the region. With EST-AP’s extensive work being in 

the region centered on the late Prehistoric (Protohistoric in Spain) and Roman periods from 

a Landscape Archaeology perspective, its temporal focus serves as an excellent and reliable 

starting point of data for this study’s diachronic analysis which continues into the present. 

 
5 Source: Ley 5/2002, de 11 de abril, de declaración del Parque Natural de Arribes del Duero (Salamanca-Zamora) [Accessed 4/10/2021]. 
6 Plan PAHIS 
https://patrimoniocultural.jcyl.es/web/jcyl/PatrimonioCultural/es/Plantilla100Detalle/1284217324650/Publicacion/1284689348817/Reda
ccion [Accessed 24/9/2021]. 
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Additionally important and following Orejas’ multisource, synthetic analysis recommendation 

(Orejas, 2008, p. 78), this research implements for the first time in this area an 

interdisciplinary methodological approach to analyzing the temporal evolution of the Duero 

River borderlands. This multisource interdisciplinary approach combines methodologies 

traditionally used in the fields of Cultural Anthropology, Landscape Archaeology and History, 

and Geosciences. Most notable is the first time use of the English developed Historic 

Landscape Characterization approach in this borderland area of the Iberian Peninsula. This 

valuable tool:  

“interprets the whole landscape as a continuous coverage based on variations in 
historic development… [HLC approaches] extend well beyond their immediate 
application by archaeologists: potentially, they provide a mechanism to facilitate 
communication, both between the various academic and professional disciplines 
concerned with landscape and amongst different groups of the wider public.” (Turner, 
2006a, p. 1). 

The communication that Turner (2006) refers to leads to what the interdisciplinary 

methodology implemented in this study (that includes an HLC) has as the finality of this 

research’s objectives, the transfer of knowledge. Similar to Orejas, Castro calls for a 

“confluence” of both cultural and scientific approaches to identifying and valorizing cultural 

heritage in order to promote it amongst the both the scientific and general public (Castro-

Martínez, 2018, p. 89). At its foundation, inspired by EST-AP researchers as evidenced by their 

close connections with local communities and the individual convictions of the primary 

researcher, this study invokes Lam’s idea of the “hybrid scientist” that is intrinsically 

motivated for the societal application and transfer of knowledge of the results attained (Lam, 

2011, p. 1364). 

Borrowing from the guidelines and terminology established by the European Horizons 2020 

this research ultimately aims to disseminate its results to not only academia through 

publications and international conferences, but most importantly communicate its findings 

through outreach to the diverse regional stakeholders and broader public as well.  

The recommendations from the EST-AP team and the official policies and decrees from both 

national and international bodies have led to the development of key research objectives and 
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fundamental questions that would not only complement EST-AP’s research in the borderland 

Duero region but also expand it.  

With the contextual issue of this research identified as the need to build a connection for 

communities between the archaeological past and the present in order to improve the 

valorization of the landscape heritage of the region, the central question guiding this research 

is to determine:  

• How human activity and land use decisions have diachronically changed and effected the 

Duero River borderland landscape.  

With this question in mind, this research will be conducted using a multi-perspective  

interdisciplinary approach to ascertain the territorial evolution of this region. The historical 

processes affecting landscape change are many. Following the framework of historiographic 

scales for historic landscape analysis7, this rural region of northwestern Iberia from a macro 

regional level down to local level and even its vernacular architecture is marked 

predominately until the late 20th century by an economy based largely on subsistence 

agrosilvopastoralism. This research will focus on historical tangible and intangible attributes 

that define the character of this landscape as highlighted by archaeological, historical, and 

ethnographic sources (Hearn, 2021). Based on the findings from these sources it will finally 

integrate landscape spectral analyses to not only provide further detail to the ethnographic 

and contemporary historical record, but quantifiably demonstrate land use and land cover 

change from the height of significant landscape evolution from the 1980s to the present day. 

With influence from the above recommendations from the EST-AP group, this research would 

proceed in practical phases. Firstly, a perception study is implemented to better understand 

the contemporary human element of the study region. With reference to Sánchez-Palencia’s 

recommendation, the interrelationship between natural and cultural resources of region (i.e. 

the Duero River and the diverse aspects of heritage, including the archaeological ones, related 

to the landscape), are the focus of this phase. The following broad objectives are addressed 

through the following answers to the questions below: 

 
7 https://hdl.handle.net/11532/336092 [Accessed 4/8/2021] 
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• How do the stakeholders perceive their landscape?  

• What are the communities' knowledge of, values, attitudes towards their landscape 

and heritage?  

Following this perception study and addressing Alonso’s recommendations, the objective is 

to integrate the communities’ existing knowledge and perceptions of the landscape with 

scientific and empirical landscape research. This would involve using empirical 

methodologies8 which could be juxtaposed and synthesized with the communities’ 

knowledge and collective memory of the landscape.  

Finally, after the integration of ethnographic and empirical data, the next phase, respective 

to Orejas’ recommendation, is to characterize and map the temporal development (i.e. 

complete a diachronic analysis) of the landscape incorporating data attained from the 

previous two phases.  

Post research, and returning to Fernando Alonso’s recommendations, the final step will be to 

contribute to EST-AP’s valorization efforts through both the dissemination and 

communication of the results with both the scientific and nonscientific community of 

stakeholders. It is the hope that these results will help prevent the loss of knowledge of the 

landscape and to better inform the stakeholders of its attributes and ideally reconnecting 

communities with their cultural heritage. 

1.3 Defining cultural landscapes and differences in policy regarding them  

Central to this study is the idea of what a cultural landscape is. Many definitions abound 

regarding this concept and its evolution. While the EST-AP group operates today from the 

concept of Cultural Landscapes as defined by the European Landscape Convention of 2000, it 

had already begun to develop strong antecedents to the ELC definition of landscape by 

advocating that Archaeology has a role not just in documenting ancient spaces, but more 

importantly to purvey the role of ancient spaces to the greater society of today (Orejas, 1991). 

The term cultural landscape is not a new one. Having evolved from its earliest origins in the 

early 20th century under the German geographer Otto Schluter it was described as a landscape 

 
8 A detailed description of methodologies employed and their rationale will be discussed in Part 2 
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created by humans. He distinguished this, however, from natural landscapes that existed 

before human contact (Dickinson, 1969, p. 131; Schlüter, 1906) Carl Sauer viewed landscapes 

with nature existing as a “medium” and humans altering and modifying through cycles of 

habitation, use, and abandonment followed by a repetition of the cycle by a new human 

culture. With a focus on how humanity alters the morphology of the landscape, little or no 

consideration is given, however, to the effects of traditions and intangible relationships that 

humans may have on or perceive a landscape (Baker, 2003, p. 130; Sauer, 1925). 

The concept of cultural landscapes has taken different paths before the contemporary 

international agreements on landscapes and the people interacting with them. Some 

countries, while abiding by international agreements, retain different perceptions and 

sometimes different policies regarding both the acknowledgement and management of 

cultural landscapes. While the definition of cultural landscapes will undoubtedly be firmly 

based on the European Landscape Convention of 2000 (ELC) in this study, the analysis of 

cultural landscapes will be demonstrated through the perspectives of the various countries 

influencing this research. First and foremost is the United States perspective. The United 

States has developed a similar definition of cultural landscapes but with different influences 

and considerations needed to acknowledge its internal past and present. Important to note 

is the impact of the United States approach on this researcher having been initially trained 

from this perspective. Secondly, is the United Kingdom’s perspective. Crucial to this research 

is an archaeological methodology implemented called Historic Landscape Characterization 

(HLC) that was developed in the UK. This methodological approach is founded on British 

perspectives regarding landscape and its conceptual development in the British context. The 

perspectives of both Spain and Portugal with cultural landscapes will also be discussed. 

Although both countries have signed and ratified the ELC, their national policies, research, 

and even dedication to the concept have differed from their general national paradigmatic 

orientation to their approaches to recognizing and maintaining cultural landscapes. Bringing 

these Iberian nations’ policies regarding cultural landscapes into focus, their management of 

the Duero River borderland park lands will also be discussed. 

Apart from the Anglo-Saxon and Iberian traditions regarding cultural landscapes, many other 

countries have played a significant role in the evolution and now common understanding of 
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the term and have contributed greatly to the development of the principles of the ELC. Prior 

to the ELC, these nations, with their own internal histories, developed different approaches, 

perspectives, and practical methodologies in the areas of landscape management, policy, and 

research.  

1.3.1 Nation state policies regarding cultural landscapes 
 

1.3.1.1 United States 

The United States’ road to defining and recognizing cultural landscapes is a long one. Like 

many countries, it followed an outstanding site based preservation approach on the one 

hand, followed by a natural park landscape preservation on the other. Like many countries of 

the Americas, the United States has had to and still contends with its “settler-colonial” 

mentality and past, whereby a European population has inadvertently but more often forcibly 

replaced a pre-existing indigenous population on a given landscape. Although not completely 

eradicated and in many cases still strong and vibrant, these populations have persisted 

initially through the use of violent resistance and finally through the implementation of the 

legal structures put in place by the colonizing and now national and state authorities. With a 

combination of tools, indigenous peoples pushing back have contributed to a change of 

narrative and perspective regarding the definition and recognition of cultural landscapes. 

With contemporary policy in the United States regarding cultural landscapes, indigenous 

researchers themselves have created a paradigm shift in national thinking where the term 

“holistic” is now incorporated in understanding cultural landscapes, particularly from the 

indigenous perspective (Ball et al. 2015; Sullivan, Chambers, and Barbery 2013). Conceptual 

definitions changed from National Park Service (NPS) to be officially seen as: 

… American Indian view of one’s homeland is holistic rather than organized into 
“natural” and “cultural” features or divided into discrete site elements such as 
“hunting grounds,” “villages,” or “sacred sites.”9 

And from the National Oceanic and Atmospheric Administration policy on Indigenous peoples 

and their lands a new definition was developed:  

 
9 From the NPS website: https://www.nps.gov/cajo/learn/indigenous-cultural-landscapes.htm. [Accessed 28/4/2020] 
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TRIBAL CULTURAL LANDSCAPE: Any place in which a relationship, past or present, 
exists between a spatial area, resource, and an associated group of indigenous people 
whose cultural practices, beliefs, or identity connects them to that place. A tribal 
cultural landscape is determined by and known to a culturally related group of 
indigenous people with relationships to that place.10 

Until the late 20th century, heritage management in the United States was largely site based 

recognition and management through monuments, with the Antiquities Act of 1906 and the 

Historic Sites Act of 1935. The term cultural landscape was not part of official discourse, but 

rather terms such as cultural property, cultural resource, or cultural landmark. In the National 

Historic Preservation Act of 1966 (amended in 2000), the chief legal document overseeing the 

administration of the cultural heritage in the United States, the term “landscape” is used only 

six times and in each case,  it is used to refer to landscape architecture. Of all the U.S. 

government agencies managing the landscape and its resources, it was the National Park 

Service of the Department of the Interior, that was the first to officially recognize the concept 

of cultural landscapes in 1981.11 Research and policy development occurred throughout the 

1980s and by 1992, the National Park Service on the recommendation of the Secretary of the 

Interior, began the Cultural Landscapes Inventory a database of all cultural landscapes in the 

United States. The NPS defined cultural landscapes as: 

A geographic area, including both cultural and natural resources and the wildlife or 
domestic animals therein, associated with a historic event, activity, or person, or 
exhibiting other cultural or esthetic values. There are four non-mutually exclusive 
types of cultural landscapes: historic sites, historic designed landscapes, historic 
vernacular landscapes, and ethnographic landscapes.12 

From the 1990s to the present, cultural landscape recognition, research, and expansion has 

become more standardized and inclusive.13 

 
10 Definition taken from the National Oceanic and Atmospheric Administration of the United States webpage on “Cultural Resources from 
an Indigenous Perspective” at https://sanctuaries.noaa.gov/tribal-landscapes/cultural-resources.html. [Accessed 1/5/2020] 
11 Timeline of Cultural Landscape Recognition found at the NPS website at: 
https://www.nps.gov/subjects/culturallandscapes/cltimeline5.htm [Accessed 29/4/2020] 
12 NPS definition of cultural landscapes at: https://www.nps.gov/subjects/culturallandscapes/understand-cl.htm?fullweb=1 [Accessed 
12/3/2022] 
13 Timeline of Cultural Landscape Recognition found at  the National Park Service website at: 
https://www.nps.gov/subjects/culturallandscapes/cltimeline5.htm [Accessed 29/4/2020] 
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1.3.1.2 United Kingdom 

Unlike the United States, the United Kingdom has not officially defined the concept of Cultural 

Landscapes. Despite this, researchers in the U.K. have undoubtedly had a profound global 

impact in the current interpretations, understanding and management of cultural landscapes.  

Although the European Landscape Convention of 2000 was groundbreaking for all present 

and future (and now former) EU member nations’ having a unifying approach to defining and 

managing cultural landscapes, British researchers had been using the term nearly two 

decades before. Simmons, although curiously not defining the term, in 1988 took a strong 

ecological perspective, but clearly acknowledged the time depth with the changes occurring 

to a given landscape over time and those changes brought about by human influence 

(Simmons, 1988). Rackham, in the same time period, while using the term also did not define 

it, but built a strong case for human environmental action on a landscape over time (Rackham, 

1988). This prevalence for a more environmental interpretation of landscape was remarked 

by Fowler at the onset of the European Landscape Convention of 2000, before ratification. He 

asserted that the British mindset would have to be re-acculturated slowly after previously 

believing landscape to be simply a natural phenomenon (Fowler, 2000, p. 211).  

Although there are many charities and government bodies that administer landscapes in the 

U.K., two institutional mainstays have been at the forefront of landscape policy and 

management; Natural England, a government funded advisory body in charge of protecting 

“England’s nature and landscapes for people to enjoy and for the services they provide.”14 

and English Heritage (Historic England15) a U.K. charity that maintains and interprets for the 

public, numerous heritage monuments and sites throughout the country. Natural England, 

although focused largely on the ecological viability and preservation of the landscape began 

to converge with English Heritage in the recognition of the not just the human effects on the 

landscape, but actually incorporate into its policy the interrelationship of people and the 

landscape from past to present. Natural England, using a methodology of diachronic analysis 

of the landscape called Historic Landscape Characterization (HLC) developed and 

 
14 From Natural England’s About Us webpage https://www.gov.uk/government/organisations/natural-england/about [Accessed 7/4/2020] 
15 These charity organizations are interrelated since 2015. English Heritage manages the historic sites and monuments and Historic 
England plays a more advisory role for policy makers. https://www.english-heritage.org.uk/about-us/search-news/english-heritage-has-
changed/ [Accessed 7/4/2020] 
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implemented by researchers with English Heritage, combined the varied and independent 

HLC projects found throughout the UK under one dataset. This project, titled the National 

Historic Landscape Characterization (NHLC), is allied with the principles expressed in the 

European Landscape Convention.16 

Today British landscape researchers and policy makers use the ELC as a guiding principle for 

the management of the nation’s cultural landscapes. Both Natural England and Historic 

England17, while providing information what landscapes encompass, defer to the ELC for its 

overarching definition. 

1.3.1.3 Portugal 

The concept of cultural landscape in Portuguese national policy is rather new. It has 

developed from a distinct dichotomy between the terms of cultural and landscape to a 

gradually, but still evolving unifying one, tied with heritage and ultimately with tourism with 

the founding and recognition of three UNESCO world heritage cultural landscapes beginning 

with the Sintra cultural landscape in 1995, followed by the Alto Douro Wine Region in 2001, 

and the most recent in 2004 with the recognition of the Pico Island Vineyard culture in the 

Azores islands (Jiménez, 2016, p. 535). Portuguese spatial planning with an emphasis on 

cultural heritage of landscapes has largely had a more urban rather than rural focus and the 

value of cultural heritage has been recognized predominately in the tangible areas of 

monumental architecture. Rural spatial planning and recognition has taken a more ecological 

perspective with the creation of National Parks while the cultural heritage aspects of the 

nationally protected landscapes have received a largely cursory mention (Oliveira & Ribeiro, 

2012, p. 139).  

 
Nationwide in Portugal, cultural landscapes were directly mentioned in the Decreto-Lei n.º 

96/200718 establishing the now defunct Institute for the Management of Architectural and 

Archaeological Heritage (IGESPAR). By 2012, this institute had been reformed into the new 

Directorate-General for Cultural Heritage (DGPC) with the Decreto-Lei n.º 115/201219. In both 

 
16 Natural England’s definition is found at: http://publications.naturalengland.org.uk/publication/7434062. [Accessed 7/4/2020] 
17 Historic England’s ELC influenced definition found at: https://historicengland.org.uk/research/methods/characterisation/historic-
landscape-characterisation/ [Accessed 7/4/2020] 
18 https://dre.pt/application/conteudo/520437 [Accessed 5/9/2021] 
19 https://dre.pt/application/conteudo/177827 [Accessed 5/9/2021] 
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documents the acknowledgement of cultural landscapes or paisagens culturais are the same: 

Providenciar a salvaguarda e proteção integrada das paisagens culturais e dos jardins 

históricos com o património cultural arquitetónico e arqueológico.20 

 
Consulting the Decreto Regulamentar no. 98/98 that established the creation of the Parque 

Natural do Douro Internacional (PNDI), the Portuguese park zone covered in this research, it 

declares the park as a natural heritage first and foremost and then later acknowledges the 

human influences on the landscape as secondary. 

Estamos, pois, em presença de um património natural que, associado às actividades 
humanas e ao património cultural local, confere a esta região características muito 
próprias. A conjugação destes elementos justifica a sua classificação como parque 
natural, tendo em vista a adopção de medidas que permitam a valorização das suas 
características mais relevantes, nomeadamente dos pontos de vista natural, 
paisagístico, sócio-económico e cultural. 21 
 

From interviews conducted at the park headquarters in Mogadouro, Portugal in 2017, the 

management of the PNDI reaffirmed the Portuguese official policy of ecological primacy over 

cultural heritage as the director and officials clearly stated their preoccupation with more 

ecological threats and challenges such as the preservation of bird species and wolf attacks. A 

cultural landscape perspective was acknowledged, however, with mention of the human 

created hedges and enclosures that delineated different ecotones or transition zones in the 

park. 

1.3.1.4 Spain 

Spain had taken a similar road as Portugal for many years with a dichotomy between the 

natural aspects of landscape and monumental patrimony. In 1985 it passed the extensive Ley 

de Patrimonio which were the antecedents of a merging of natural and cultural aspects of 

landscape. In article 15 within clauses 2, 4, and 5 a clear reference to the impact of the value 

of human perception of natural spaces or the acknowledgement of historic, artistic, 

 
20“Provide the safeguard and integrated protection of cultural landscapes and historic gardens with the architectural and archaeological 
cultural heritage” 
21 Source: https://dre.pt/pesquisa/-/search/516735/details/maximized [Accessed: 5/9/2021] “We are, therefore, in the presence of a 
natural heritage that, associated with human activities and the local cultural heritage, gives this region its own characteristics. The 
combination of these elements justifies its classification as a natural park, in view of the adoption of measures that allow the valorization 
of its most relevant characteristics, namely from the natural, landscape, socio-economic and cultural points of view.” 
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anthropological, ethnological, and archaeological patrimony associated with natural spaces22. 

In 2002 Spain created a draft national plan both recognizing and defining cultural landscapes 

in line with the greater European Landscape Convention of 2000 which had established a 

detailed and extensive definition of cultural landscapes. By 2007, Spain had ratified the 

European Landscape Convention which led to the development of its Plan Nacional de Paisaje 

Cultural.23 This national plan was finally approved in 2012. Before officially approving the draft 

in 2012, Spain had already conducted studies in cultural landscapes with projects in 

Navapalos, Soria 2004, La Vera, Extremadura in 2006, Valle de Ricote, Murcia in 2007, and El 

Paular in the Community of Madrid in 2011.24 Following a more theme based approach, Spain 

also initiated cultural landscape studies during this time frame dedicated to country wide 

landscapes of both viticulture in 2008 and olive production in 2012 (Luengo, Moreno, 

Capdevila, & González, 2011; Pastor, Contreras, & Pastor, 2008). Since the National Plan’s 

approval, research into cultural landscapes in the peninsula has only increased with new 

collaborations such as projects with UNESCO in 2019 researching the cultural landscapes of 

beech tree forest management in several regions of the country.25 

 
In Spain protection of both natural heritage and cultural heritage is not new, but there has 

been a historical separation between the natural and the cultural. The concept of cultural 

landscapes has not been fully conceptualized (Ruiz del Árbol and Orejas 2010; Ruiz del Árbol 

and Orejas 2008). 
 

…the environmental equivalent to the Spanish Historic Heritage Law is the 1989 Law 
on the protection of natural areas and flora and fauna. According to the Spanish 
Constitution, the promulgation of laws protecting the environment is the exclusive 
prerogative of the State, although the Autonomous Communities can draw up 
additional legislation on protection. As a result, in Spain the rules and legal parameters 
are completely different for cultural heritage and natural heritage. However, it must 
be said that the categories established by environmental laws such as national parks, 
natural parks and nature reserves, which are widely accepted, have in recent years 
been reproduced and emulated by cultural laws as cultural parks, cultural areas, 
archaeological parks, etc. and by the creation of promotion and management 
instruments such as cultural parks or cultural spaces structured in the form of 
networks of these parks and spaces (Ruiz del Árbol & Orejas, 2010, p. 483) . 

 
22 https://www.boe.es/eli/es/l/1985/06/25/16/con [Accessed 4/8/2021] 
23 https://oibc.oei.es/uploads/attachments/179/PAISAJES_CULTURALES.pdf [Accessed 4/8/2021] 
24 Plan Nacional de Paisaje Cultural, pp. 9-14 
25 http://www.culturaydeporte.gob.es/planes-nacionales/planes-nacionales/paisaje-cultural/actuaciones/hayedos-primigenios.html 
[Accessed 27/4/2020]. 
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Within the Autonomous Community of Castile and León, the concept of cultural landscapes 

has undergone an evolution from the Ley 12/2002 de Patrimonio Cultural de Castilla y León 

where the term landscape appears only three times26 and then only in the context of framing 

the context of sites containing some form of architectural heritage. By 2015, however, the 

Plan PAHIS 2020 of the government of Castile and León directly acknowledges the concept of 

landscape and more specifically the idea of cultural landscapes and their importance in 

cultural heritage management. 
 

… [Plan PAHIS 2020] alude, en cuanto a su percepción y estrategia, a la idea de país 
como territorio modelado por la acción cultural, y evoca los vocablos de paisaje y 
paisanaje, que adquieren un notable protagonismo en la gestión presente y futura del 
patrimonio cultural27  

 

Within the internationally protected park zone along the Duero River, the complementary 

Parque Natural de Arribes del Duero at its creation in 2002 benefited from the ideas 

expressed in the European Landscape Convention two years earlier. Although the term 

paisaje cultural is not used in the declaration, the acknowledgement of human environment 

interaction in the formation of the “cultural landscape” is evident. 
 

Gracias a esta profunda hendidura, a lo largo de casi 100 kilómetros de «arribes», se 
ha generado un microclima mediterráneo que ha sido aprovechado por el hombre, 
desde tiempos pretéritos, para el cultivo de especies poco frecuentes a esta latitud: 
olivo, almendro y otros frutales, mediante la construcción de bancales en las laderas, 
sin olvidar una rica comunidad riparia con saucedas, fresnedas y en sus proximidades 
bosquetes de almeces. Sobre la penillanura, el habitante de estas tierras ha 
configurado un mosaico de cultivos entre cortinas de piedra, pastizales, bosques de 
encinas y robles, que conforman un paisaje característico y único en nuestra 
Comunidad.28  

Interviews with park officials in the city of Zamora contrasted with their counterparts in 

Portugal. While their official capacity was with the maintenance of the natural park, the forest 

engineer, interviewed stated that the greatest danger within the park boundaries was not the 

 
26https://patrimoniocultural.jcyl.es/web/jcyl/PatrimonioCultural/es/Plantilla100Detalle/1284409116617/Normativa/1284219998449/Red
accion [Accessed 5/9/2021] Landscape is referenced in Articles 38 and 42. 
27 [Plan PAHIS 2020] alludes, in terms of its perception and strategy, to the idea of the country as a territory shaped by cultural action, and 
evokes the words of landscape and peasantry, which acquire a notable role in the present and future management of cultural heritage. 
28 Thanks to this deep cleft, along almost 100 kilometers of "arribes", a Mediterranean microclimate has been generated that has been 
used by man, since ancient times, for the cultivation of rare species at this latitude: olive tree, almond tree and other fruit trees, through 
the construction of terraces on the slopes, without forgetting a rich riparian community with willow trees, ash trees and in their vicinity 
groves of hackberries. On the peneplain, the inhabitants of these lands have configured a mosaic of crops between stone walls, pastures, 
holm oak and oak forests, which make up a characteristic and unique landscape in our [Autonomous] Community. Source: 
https://www.boe.es/buscar/doc.php?id=BOE-A-2002-9246 [Accessed 4/10/2021]. 
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loss of an animal or plant species, but rather the loss of conocimiento or knowledge of how 

to maintain the land or as put in anthropological terminology, the loss of Traditional Ecological 

Knowledge (TEK). It was felt that the human environment interaction was changing with the 

abandonment of the villages and the establishment of the park. From my fieldnotes: “He felt 

that it was sadder to lose a community than to lose an eagle. This shocked me a bit but helped 

me to understand the ties humanity has to the landscape.” (Notes, 9/8/2017). 

1.3.1.5 Other international perspectives 

Today many European countries start their discussion with defining cultural landscapes from 

the tenets and ideals established by the European Landscape Convention of 2000 (ELC), but 

each of them brings a unique perspective of the road which led them to agree, develop and 

validate the ELC. Prior to the ELC the idea of culture being intrinsic to natural heritage was 

firmly stated in the preamble of the Council of Europe’s Convention of European Wildlife and 

Natural Habitats of 197929. 

The Netherlands 

Unlike many European countries with long and well documented cultural histories, the 

Netherlands is a very small, densely populated nation constantly facing the threat of flooding 

from its lowland geographic location. Constantly adapting to changing times, it has had to 

constantly decide on what parts of the landscape needed to be modified or removed in order 

to make way for an increasing population and to implement new technologies to prevent 

inundation. In 1999, a declaration that would clarify the Dutch policy regarding landscape 

planning was prepared. Known as the Belvedere Memorandum, it stated that “the histories 

of places, landscapes and regions should be used more intensively as a source of inspiration 

for architecture, landscape design and urban planning ”(Roymans, Fokke, Van der Heijden, 

Bosma, & Jan, 2009, p. 357). Using the Belvedere Memorandum ideas for focus, the national 

program Protecting and Developing the Dutch Archaeological-Historical Landscape (PDL/BBO; 

Dutch: Bodemarchief in Behoud en Ontwikkeling = BBO) was initiated the same year as the 

Belvedere Memorandum (Ruiz del Árbol & Orejas, 2010). The PDL/BBO brought together two 

unifying concepts, ‘landscape biography,’ an archaeological/historical approach that details 

 
29 https://rm.coe.int/1680078aff 
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human landscape memory and perception through time and ‘action research’, a more 

qualitative less positivist approach that synthesizes both empirical and ethnographic 

perspectives to create new meanings have been adopted to support the integration and to 

focus the PDL/BBO programme (Kars, 2010, p. 39; Roymans et al., 2009, p. 339). The PDL/BBO 

“integrates” these two approaches. In relating the past to the present, the Dutch program 

relates and derives meaning from the archaeological and historical research to the present 

thus permitting continuous changes in the future (Ruiz del Árbol & Orejas, 2010). 

Italy  

Another nation with a unique approach to Cultural Landscapes is Italy. Perhaps most 

significant to Italy’s approach is not its numerous urban monumental sites, but its perspective 

and management of its rural landscapes. After the massive devastation suffered countrywide 

from the savage fighting during World War II, Italy welcomed a new democracy and 

constitution. In its 1947 constitution, Italy has become a unique country in Europe in that it 

explicitly expresses the protection of the landscape (Moschini 2015, 145)30. It was not until 

1991 however, that Italy combined policy that reflected natural aspects of landscape with its 

regional natural parks with heritage and landscape with passage of the Legge 6 dicembre 

1991, n. 394, (Legge Quadro Sulle Aree Protette).31 (Moschini, 2015, p. 146). After the passage 

of the ELC in 2000, despite some tumultuous debate over the ideals of blending both natural 

and cultural aspects of landscape, landscape policy in Italy has maintained the “bridge” 

between the natural and heritage aspects of landscape (Moschini 2015, 148). 

Since the 1970s and over the past few decades, pioneering researchers have pushed 

landscape research to the fore in Italy. Researchers such as Stefania and Lorenzo Quilici, who 

conducted diachronic analyses of Roman sites as well as discussed the modern impacts of 

industrial agriculture on the archaeological record (Attema & Seubers, 2020), Francovich, who 

 
30 From Article 9 of the 1947 Italian constitution: “Tutela il paesaggio e il patrimonio storico e artistico della 
Nazione. Translation: [The Republic] It protects the landscape and the historical and artistic heritage of the  
nation. Source: https://www.gazzettaufficiale.it/eli/id/1947/12/27/047U0001/sg [Accessed 27/7/2020]. 
31 From Article 2 of the Framework Law on Protected Areas: “The regional natural parks are made up of terrestrial, fluvial lake areas and 
possibly stretches of sea facing the coast, of naturalistic and environmental value, which constitute, in the context of one or more 
neighboring regions, a homogeneous system identified by the natural structures of the places, from the landscape and artistic values and 
from the cultural traditions of the local populations.” Source: http://www.parks.it/federparchi/leggi/394.html#anchor%20art1 [Accessed 
27/7/2020]. 
 
 



Part 1. Introduction 
 

  20 

has discussed the evolution of landscape particularly between the Roman and Medieval 

periods (Francovich & Hodges, 2003), to Franco Cambi and Mauro Agnoletti with continuing 

landscape studies emphasizing temporal changes to the combined human and natural aspects 

of landscape through the use of multi-disciplinary techniques (Agnoletti, 2006; Franco Cambi, 

De Venuto, & Goffredo, 2015) have all been part of cutting edge research before and after 

the ELC of 2000. 

France 

France, strongly influenced by Napoleonic code, has a plethora of laws and regulations 

detailing countrywide landscape policy and planning. Among the most notable prior to the 

French ratification of the ELC of 2006, is the Loi Paysage, The Protection and Valorization of 

Landscapes of 1993. This legislation was both momentous and very forward thinking in that 

for the first time in France landscape decisions on policy and management would not be 

considered for only it singular or touristic characteristics, but rather a wholistic approach to 

landscape encompassing all aspects landscape. Moreover, the Loi Paysage implemented a 

socially advanced tenet for the time, public consultation with the many stakeholders on a 

landscape in order to reach consensus on territorial planning of landscapes in the country32.  

French academic traditions with landscape are strong. They can be dated to the late 19th and 

early 20th centuries with the oeuvre of the geographer Paul Vidal de la Blanche who applied 

not just a historic approach to interpreting landscapes, but a human one as well (Antrop, 

2006, p. 29). In recent decades leading up to the ELC of 2000 and beyond, the research of 

historian Monique Clavel-Lévêque has strong promoted the idea of  landscape heritage into 

a present and future through the creation of Cultural Parks. With their creation, they are 

viewed as “the most effective means of defending and promoting historical landscape.” 

(Clavel-Lévêque, Doukellis, & Tirologos, 2002). 

Applying the wholistic approach to landscape, the French government developed the 

methodology "Landscape Atlas method - identification and description" (Méthode pour des 

 
32 From page 18 of the 2014 Landscape Observatory of Catalonia, & Ministry of Environment Government of Andorra document titled, 
Landscape Planning at a Local Level in Europe:The cases of Germany, France, the Netherlands, the United Kingdom, Switzerland and the 
Walloon Region in Belgium - Documents 2 (P. Sala, L. Puigbert, & B. Gemma, Eds.). Olot. Retrieved from 
http://www.catpaisatge.net/fitxers/publicacions/planificacio/landscape_planning.pdf 
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atlas de paysages, identification et qualification) in 1994. Established 6 years before the ELC, 

the Landscape Atlas method played a significant role in the development of the ELC 

(Raymond, Luginbuhl, Seguin, Cedelle, & Grare, 2015, p. 5). An extremely detailed and 

comprehensive methodological tool, it follows the wholistic view of landscape as expressed 

in the Loi Paysage of the previous year. Having been implemented on the regional level 

throughout most of the French continental and overseas departments, in practice Landscape 

Atlases aim to: 

…identify, characterise and assess all of the landscapes within its study area. It reports 
on the uniqueness of each landscape, the way in which this landscape is perceived and 
has been shaped and the manner in which it is changing. To this end, the landscape 
atlas relies on the concepts of landscape unit, landscape structure and landscape 
element. It provides a shared knowledge base for these landscapes and, finally, allows 
the major landscape issues to be determined (Raymond et al., 2015, p. 8). 

Scandinavian countries 

Norway, acknowledging the continuous evolution of landscapes and its consequences on 

humanity and wildlife, implemented a landscape monitoring program called the 3Q Program 

in 1998. At its core it aims to “document status and change in agricultural landscapes, taking 

into  account both landscape content and the spatial distribution of different landscape 

components.” (Dramstad et al., 2002, p. 50). The 3Q Program analyzes landscape according 

to four themes: (1) The spatial structure of the landscape, (2) biodiversity, (3) cultural 

heritage, and (4) accessibility (Stokstad & Fjellstad, 2019, p. 2). A very scientific based top 

down approach 3Q does not have as one of its ideals the consultation with landscape 

stakeholders as does the French Landscape Atlas methodology (Raymond et al., 2015). 

Despite this, the periodic results from the monitoring are shared but not streamlined for the 

general public (Stokstad & Fjellstad, 2019, p. 12). Norway, in 2001, was one of the first 

European nations to ratify the ELC. In the areas of public participation and consultation in 

landscape decision making, it has acknowledged its shortfalls through comparisons with other 

nations and has sought to improve its methods of public outreach in landscape policy 

development, research reporting and decision making (Eiter & Vik, 2015, p. 44,52). 

At the forefront of landscape studies, The Norwegian Institute for Cultural Heritage Research 

(NIKU) today plays a significant role in cultural landscape research. A multidisciplinary team, 
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they focus on heritage management and its impact on society. Incorporating the public into 

heritage decision making is key to their principles33.  

In Sweden, Mats Widgren is an important voice in landscape research and analysis not only 

in his native country but in the rest of the world as well. Among his various themes in 

landscape studies, one of his most common threads is discussion of the debate between 

scientific and social approaches and they need to integrate them (Widgren, 1999, 2012). 

1.3.2 International conventions, agreements, and declarations 
 

1.3.2.1 UNESCO 

Although there were antecedents to the recognition and definition of cultural landscapes with 

the limited 1962 UNESCO Protection of the Beauty and Character of Landscapes and Sites and 

the wide encompassing 1972 World Cultural Natural Heritage Convention that acknowledged 

the natural and cultural aspects of heritage, it was not until 1992 that the UNESCO World 

Heritage Committee firmly addressed the concept of cultural landscapes at (Sodano, 2017). 

As in the United States, it took the strong criticism and impetus of indigenous peoples, in this 

case from both Australia and New Zealand two years before, to challenge the more 

Eurocentric separation of cultural and natural heritage (Harrison, 2013, p. 123). With this 

acknowledgement of indigenous peoples’ concepts of landscape, UNESCO developed a more 

“holistic” inclusive approach for defining cultural landscapes. In the Operational Guidelines 

for the Implementation of the World Heritage Convention, it provided a concise definition for 

cultural landscapes by stating that they were “cultural properties and represent the 

‘combined works of nature and of man’.” The committee then provided a more detailed 

definition according to three categories (Table 1): 

 

 

 

 
33 https://www.niku.no/en/ [Accessed 6/9/2021] 
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CATEGORY CULTURAL LANDSCAPE CATEGORIES FROM THE OPERATIONAL GUIDELINES FOR THE 
IMPLEMENTATION OF THE WORLD HERITAGE CONVENTION 

(I) The most easily identifiable is the clearly defined landscape designed and created intentionally by man. 
This embraces garden and parkland landscapes constructed for aesthetic reasons which are often (but not always) 
associated with religious or other monumental buildings and ensembles.  

(II) The second category is the organically evolved landscape. This results from an initial social, economic, administrative, 
and/or religious imperative and has developed its present form by association with and 
in response to its natural environment. Such landscapes reflect that process of evolution in their form and component 
features. They fall into two sub-categories:  

• a relict (or fossil) landscape is one in which an evolutionary process came to an end at some time in the past, 
either abruptly or over a period. Its significant distinguishing features are, however, still visible in material 
form.  

• a continuing landscape is one which retains an active social role in contemporary society closely associated 
with the traditional way of life, and in which the evolutionary process is still in progress. At the same time it 
exhibits significant material evidence of its evolution over time.  

(III) The final category is the associative cultural landscape. The inclusion of such landscapes on the World Heritage List is 
justifiable by virtue of the powerful religious, artistic or cultural associations of the natural element rather than material 
cultural evidence, which may be insignificant or even absent.  

(Table 1) The three categories of World Heritage Cultural Landscape according to UNESCO34 

Since the establishment of a definition of cultural landscapes in 1992, UNESCO has continued 

to research and put into practice the tenets of its operational guidelines. Since then, 114 

properties have been given World Heritage status.35  

Related to this study, since 2007 UNESCO has held two thematic meetings regarding the 

agropastoral cultural landscapes in the Mediterranean (Rössler, 2015). By acknowledging the 

synthesis of human environment interaction in the historical development of these cultural 

landscapes, these meetings have served to not only identify them, but to develop strategies 

for their preservation and sustainability in a changing world as well.36 

1.3.2.2 Council of Europe 
 

The Florence Convention of 2000 
 

In 2000 the Council of Europe commissioned the European Landscape Convention (ELC). Since 

then and after its ratification by the EU member states, its concise but wide encompassing 

definition has had the benefit of decades of development of numerous perspectives defining 

cultural landscapes. "‘Landscape’ means an area, as perceived by people, whose character is 

 
34 Derived from the 2019 update of the Operational Guidelines for the Implementation of the World Heritage Convention Annex 3 pages 
82-84 https://whc.unesco.org/en/guidelines/ [Accessed 12/5/2020]. 
35 https://whc.unesco.org/en/culturallandscape/ [Accessed 12/5/2020] 
36 From the 5th Thematic Expert Meeting on Cultural Landscapes of Mediterranean Agropastoralism 
https://whc.unesco.org/en/events/1408/ [Accessed 11/5/2020] 
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the result of the action and interaction of natural and/or human factors”37. Of note, however, 

is that the term “cultural” is not used when describing “properties”, but rather simply the 

word landscape. Riccardo Priore of the Council of Europe explaining this omission, states that 

the word “cultural” is inherent in landscape.  
 

Si sente spesso parlare "paesaggio culturale"; questa definizione non è a nostro modo 
di vedere compatibile con il concetto di paesaggio espresso dalla Convenzione; e 
questo non perché sia sbagliato parlare di "paesaggio culturale" - il paesaggio, infatti, 
come esperienza umana è sempre un fatto culturale - ma perché l'aggettivo 
"culturale" si presta ad interpretazioni fuorvianti. Se non correttamente interpretato, 
questo aggettivo rischia infatti di far attribuire un valore specifico aggiuntivo al 
sostantivo "paesaggio", e questo indipendentemente dal dato reale; siffatta 
interpretazione potrebbe spingere a ritenere che se il paesaggio non è culturale, non 
è paesaggio. 38 
 

In distinguishing the ELC from the UNESCO definition he goes on to state that UNESCO’s 

objectives are to highlight landscapes of singular “universal” importance. Despite this 

difference, however, he believes that both the ELC and UNESCO can be complementary to 

one another.  

The Faro Convention of 2005 

In 2005 the Council of Europe convened the Faro Convention. This convention did not deal 

specifically with landscape, but instead, in a complementarily way, addressed the ideas of 

shared cultural heritage and people’s perceptions and relationship to heritage (Fairclough & 

Londen, 2010, p. 553). It espoused a more “bottom up” approach of citizen participation in 

the identification, prioritization and management of heritage. Landscape and heritage are not 

important (or unimportant) exclusively because of what experts declare, but also what 

citizens attribute and perceive about a given place or object.39 

 
37 Council of Europe European Landscape Convention 2000. Florence Convention. Retrieved from https://rm.coe.int/16807b6bc7 
38 We often hear people talking about "cultural landscape"; this definition is not in our view compatible with the concept of landscape 
expressed by the Convention; and this not because it is wrong to speak of "cultural landscape" - the landscape, in fact, as a human 
experience is always a cultural fact - but because the adjective "cultural" lends itself to misleading interpretations. If not correctly 
interpreted, this adjective runs the risk of attributing an additional specific value to the noun "landscape", and this regardless of the actual 
data; such an interpretation could lead us to believe that if the landscape is not cultural, it is not landscape. Translated from Italian from 
the Verso l'applicazione della Convenzione europea del paesaggio in Italia at http://www.aedon.mulino.it/archivio/2005/3/priore.htm 
[Accessed 12/5/2020] 
39 Derived from the Convention on the Value of Culture Heritage for Society (Faro Convention) https://www.coe.int/en/web/culture-and-
heritage/faro-convention [Accessed 12/5/2020] 
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1.4 The concept of landscape in archaeological research 

While the concept of landscape has played a significant role in policy development for 

individual countries as well as international agreements, its place in research is in fact older 

and continues into the present. Decades before the passage of the ELC of 2000, archaeology 

was already redefining and expanding itself beyond mere cultural histories and determining 

the chronology of sites. Archaeological research began to incorporate concepts such as the 

occupation and exploitation of a landscape by past peoples (Sánchez-Palencia et al., 1996, p. 

387). From the 1980s, although still not being fully acknowledged or defined as it is now, 

landscape archaeology began to be recognized as a subdiscipline of Archaeology. David and 

Thomas defined the discipline as: 

Landscape archaeology has come to refer to the places that are meaningful to people, 
and in doing so, to the archaeology of that meaningfulness…[It] is an archaeology of 
how people visualized the world and how they engaged with one another across 
space, how they chose to manipulate their surroundings, or they were subliminally 
affected to do things by  way of their locational circumstances. It concerns the 
intentional and the unintentional, the physical and the spiritual, human agency and 
the subliminal (David & Thomas, 2016, p. 38). 

In recent years it has been public policy that has needed to catch up to incorporating ideas of 

landscape. Going beyond the study of past landscapes, Landscape Archaeology in recent 

decades has even entered the area of activism and public policy in its advocacy for future 

sustainable landscapes. In the study of past landscape occupation, the discipline can now 

inform, propose and help stakeholders make educated decisions on future uses of landscapes 

(Turner, Kinnaird, Koparal, Lekakis, & Sevara, 2020; Turner, Shillito, & Carrer, 2018). 

Since the late 1950s the use of aerial photography began to place archaeological sites into 

much broader contexts. In recent years drone technology has also played an increasingly  

important role in archaeological landscape survey (Campana, 2017). Interdisciplinary 

approaches gradually diversified archaeological research incorporating 

spatial/environmental aspects of landscape with the inclusion of other disciplines such 

anthropology, botany, zoology, and geosciences (Kluiving & Guttmann-Bond, 2012, p. 13; 

Orejas, 1996, p. 66). Built on this integration of different approaches, Landscape Archaeology 

today has evolved to be defined as “…the science of material traces of past peoples within 
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the context of their interactions with the wider natural and social environment they 

inhabited.“ (Kluiving & Guttmann-Bond, 2012, p. 15). The landscape researcher seeks to 

determine how landscape “…transmite la actividad humana material y mental” (Orejas, 1996, 

p. 63).40 

Landscape research has also led to important international collaboration for the purposes of 

spatial planning, landscape valorization, heritage management and economic and 

environmental sustainability. European projects funded by organizations such as the 

European Cooperation in Science Technology (COST) have prepared materials of their 

research findings not only for the scientific community, but also the general public and policy 

makers. Efforts such as the Action COST G2: “Ancient landscapes: texts and Archaeology” 

from 1995-2001 and later the COST A27 of 2004-200841 “Understanding pre-industrial 

structures in rural and mining landscapes” have exemplified this international collaboration 

on landscape research. Other projects such as Hercules42 and Cheriscape (Cultural Heritage in 

Landscape)43 in the 2010s provided continuing similar opportunities for international 

collaboration in research with both projects concluding with demonstrating strategies and 

providing solutions for future landscape sustainability for a myriad of landscape stakeholders. 

Implementing an interdisciplinary approach that includes archaeological and historic 

landscape research methodologies discussed in greater detail below, this study employs the 

concept of landscape incorporating David and Thomas’ and Kluiving’s definitions that 

demonstrate humans’ perception, interaction, use, and influence on landscape in the past. 

However, as this research is a diachronic analysis that includes the present and the future, 

Orejas’ and Turner’s definitions are also integrated into this thesis’ concept of landscape in 

that they describe the role of landscape research as demonstrating how landscape can reveal 

the “mental and material activity” of people in the past, in the present  and  ultimately be 

used to transfer knowledge and advocate for future sustainability as well.  

 
40 “…transmits  mental and material human activity.” 
41 Information found online at: https://www.cost.eu/cost-actions/browse-actions/. [Accessed 28/7/2020] 
42 http://www.hercules-landscapes.eu/project.php?objectives [Accessed 28/7/2020] 
43 https://cheriscape.eu/ [Accessed 28/7/2020] 
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1.5 Basic structure of research 

1.5.1 Transborder analysis 
 
The research conducted is of eight case studies of 8 different villages on the Duero River 

Spanish/Portuguese border. The area is composed of roughly 370 square kilometers and 

comprises the Portuguese concelho (county) of Miranda do Douro in the Bragança district and 

the portions of the Spanish comarcas (regions) of Sayago and Aliste in the province of Zamora 

(Castilla y León). Passing through the center of the transborder study area, and the defining 

focal point of this research, is the Duero River. Its steep cliffs both defining and dividing the 

two countries are known as Los Arribes or Arribanzo (Figure 1). 

 

 
(Fig. 1) Los Arribes del Duero. Looking South, Spain is on the left and Portugal to the right 

 

On both sides of the border, the region boasts a unique human influenced, oak forest 

ecosystem called dehesa in Spanish and montado in Portuguese. With very few large cities, 

the landscape is dotted with numerous villages that have a history of maintaining and 

managing the oak forest landscape since pre-Roman times. Both adapting to and modifying 

the landscape, these villages have maintained an agropastoral economy throughout history. 

Characteristic of the villages in the region today are the pastoral and crop lands surrounding 

them.  
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Along the banks of the Duero river extending outward, both the Portuguese and Spanish 

governments have recognized the singularity of the landscape and have delimited it for 

protection in an international zone natural park with the park being titled on the Portuguese 

side, the Parque Natural do Douro Internacional and the corresponding Parque Natural 

Arribes del Duero on the eastern Spanish side of the river (Figure 2). UNESCO in 2015, also 

recognizing the uniqueness of the region, declared a similarly protected region, the Meseta 

Iberica Biosphere Reserve that spans both countries and covers, not only most of the 

international park zone, but radiates much further beyond into both countries. 

 
(Fig. 2) Internationally Protected Park Zone and Villages in Area of Study 

 

Since 2006, EST-AP has conducted extensive archaeological research through projects within 

the internationally protected park zone that are directly relevant to this study. Research has 

been carried out on both sides of the Duero within two municipalities composing the Pino del 

Oro Mining Zone (ZoMiPO) and the Mining in Spain and the Civitates of Northeastern Portugal 

project (MinCiNEP IV) which includes one of the Portuguese municipalities covered in this 

study, Aldeia Nova, Portugal. In both cases, EST-AP sought to determine, analyze, and date 

different types of settlement and land use from riverine mineral extraction to the 
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construction of agricultural terraces during the Protohistoric period and Antiquity (Sánchez-

Palencia 2012; Sánchez-Palencia and Beltrán-Ortega 2015).  

 
1.5.2 Location and number of case studies 
 

EST-AP’s work in these municipalities on both sides of the river, in both countries is the 

starting point for the municipal case studies analyzed in this research. Using these 

municipalities as a basis for EST-AP’s valorization efforts, for this study, eight representative 

village municipalities of the region were selected as case studies (Figure 3).  

 

 
(Fig. 3) Villages in Study Area 

 

Four villages were selected in the county of Miranda do Douro, Portugal and four villages in 

Zamora province Spain. In order to demonstrate similar characteristics in local agropastoral 

land management on both sides of the border, four villages were selected because they 

possessed municipal territory on the banks of the Duero (two in Spain and the other two in 

Portugal) while the other four were fully inland from the Duero River possessing no riverfront 

territory. All villages are within the boundaries of the international park zone. The villages 

selected meet several important criteria: 

• Located within internationally protected natural areas – the Meseta Ibérica Biosphere 

Reserve and the Duero International Park Zone. 
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• Possessed intact (or well preserved) examples or remnants of vernacular and 

potentially medieval to definite modern period rural architecture within the 

municipalities and/or a documented archaeological record as a result of 

archaeological survey and/or excavation. 

• Possessed representative examples of local style of communal agricultural land 

management and organization in the region (Prada-Llorente 2005, 345; Sánchez- 

Gómez 1991). 

• Each village had suffered a marked decline in population over the past two decades 

and had less than 200 year around permanent residents (Tables 4 and 6). 
 

1.5.3 An interdisciplinary approach to diachronic landscape analysis 
 
This study employs an interdisciplinary approach utilizing three different forms of analysis. 

The methodology of each approach will be discussed in chapter 2. The persistent thread 

linking all three forms of analysis is an anthropic one: the ethnographic perceptions of the 

temporal landscape.  As this research ultimately seeks to understand diachronic change on 

this landscape it was necessary to have a synthetic approach to understand temporal 

landscape evolution (Figure 4). 

 

 
(Fig. 4) The Interdisciplinary approach to the diachronic analysis of the landscape. All data sources overlap and complement the next 

temporal analysis. The common linking thread is the ethnographic perception of the landscape. 
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The ethnographic approach of this study will be composed of two parts; an overall perception 

study from numerous types of stakeholders on the landscape, followed by more detailed 

participatory studies involving residents in select municipalities living on the landscape to 

determine diachronic changes on the landscape. The types of questions and themes 

implemented will be discussed in greater detail in the methodology chapter.  

 
The ethnographic decision of 8 villages (4 in Portugal and 4 in Spain) was made due to: 
 

• EST-AP’s work in the municipalities incorporated into the Pino del Oro Mining Zone 

(ZoMiPO) and the project work conducted in Aldeia Nova, Terra de Miranda as part of 

the project “Minería y civitates del Noreste de Portugal (MinCiNEP)” in Portugal as the 

focal point for the selection of municipalities for this study.   

• Having comparability of the most prototypical municipalities between countries in 

the region of study with municipalities of similar characteristics (see above) using the 

previous point as a geographic starting point for selection. 

• The population of these villages in nearly every case being below 200 residents. 

Consequently, the availability of informants is limited. Therefore, it was deemed 

necessary to increase the sample size in order to allow for the possibility of reaching 

an ethnographic level of saturation of answers to the thematic questions posed to the 

Portuguese and Spanish villages that met the selection criteria below. 

 
With saturation achieved from the questions starting with the perception studies and then 

moving into the more detailed participatory studies with the residents, the landscape 

information attained is then used to better inform the smallest scale of this analysis: the 

Historic Landscape Characterization (HLC).  

 
Historic Landscape Characterization can be conducted at a variety of different scales from the 

broad stroke characterizations completed in southern England or the very precise close scale 

of 0.5 hectares such as the Tyne and Wear HLC (Collins, Aldred, & Turner, 2014, p. 12). This 

study is implementing the HLC methodology for the first time in a transborder analysis of two 

different countries. In doing so, it is demonstrating its effectiveness as a pilot case study. 

Moreover, it is using specific ethnographic information attained from the perception and 

participatory studies on diachronic changes on the landscape to better inform the time depth 



Part 1. Introduction 
 

  32 

in the HLC. HLC requires the input of previous information in the forms of historical archival 

data, archaeological research, aerial photography, and historic maps when available to have 

as many sources as possible to aid in characterizing the time depth of the selected landscape.  

While archaeological data from the Medieval period and later would undoubtedly benefit this 

research in this study area, currently it has been focused on the Protohistoric period and 

Antiquity through the efforts of EST-AP. 

 
Of the eight municipalities already surveyed in the participatory studies, primary and 

secondary landscape historic sources were most extensive in the municipalities chosen for 

the HLC (1 Portuguese and 2 Spanish). The previous archaeological research completed by 

EST-AP within the ZoMiPO area was most detailed in both Villardiegua de la Ribera and Pino 

del Oro municipalities in Spain. Aldeia Nova, Portugal, bordering Villardiegua de la Ribera 

across the Duero River, has also received significant and research conducted by EST-AP 

through both ZoMiPO and the MinCiNEP projects. Essential mapping from these projects of 

these municipalities was found to be the most extensive and detailed. They provided some of 

the earliest time depth for the historic landscape characterization for the Protohistoric, 

Roman, and early Medieval periods (Sánchez-Palencia & Beltrán, 2015). Current research in 

Aldeia Nova has also provided further detail to the temporal development of this municipality 

into Medieval Period (Salgado & Pereira, 2018). Research conducted by landscape architect 

Prada-Llorente has also provided invaluable temporal information from late Medieval, 

Modern, and Contemporary period landscape management, use, and morphology (Prada-

Llorente, 2011). 

 
The ethnographic study provided the human perception of temporal land use and land cover 

change within the individual and collective memories of the communities in the study area. 

Using satellite remote sensing tools, the final component of this interdisciplinary approach, 

an empirical one, is used to quantify these landscape perceptions. It will classify the landscape 

and determine land use and land cover change as a response to human abandonment brought 

on by massive outmigration as well as determine the effects of the creation of the two natural 

parks and biosphere reserve in the wake of this abandonment in the early 2000s and 2015, 

respectively. This analysis will start with the most reliable satellite data in the region 

beginning with Landsat 5 in the 1980s and continue to the 2010s using Landsat 8 satellite 
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imagery. It will classify, quantify, and evaluate landscape change at both the regional as well 

as municipal level.44 In doing so, this analysis’ perspective will both complement and extend 

this study’s diachronic analysis into the present day. 

 
1.5.4 Village level scale 

This research is conducted predominately at a scale of village local entity. While the ecological 

analysis is presented at the regional level due to remote sensing tools implemented which 

will be discussed later, the research as taken from the both the ethnographic and 

archaeological approaches is presented from the level of a village entity. The term local entity 

when used will refer to a village central core of houses and small horticultural plots and 

extend outwards to the private and common lands and watersheds pertaining to each of the 

villages administered by the either the local or in some cases, the regional authorities (Figures 

5 and 5a). 

 
 

(Fig. 5) The term Local Entity as used in this study 

 
 

 
44 Excellent aerial photography from the United States Air Force conducted in two series in 1946 and 1956 overflew this area. This 
photography played a significant role in the methodology of determining consistent land use  land cover (LULC) classification discussed 
below. As the photos are in black and white and predate the spectral sensors offered by Landsat 5 and later, they cannot form part of the 
LULC spectral analysis. 
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(Fig. 5a) Municipio and village of Argañín. An example of a single village municipio in Spain. 

 

Administrative differences do occur, however, between the Spanish administration of land 

versus the Portuguese. In Spain below the national level, the largest administrative territory 

is the regional authority, comunidad autónoma. Below this political division there is much 

diversity of political administration and jurisdiction depending on the regional authority. This 

study is located in the comunidad autónoma of Castile and León. Below this level in Castile 

and León are the provincial governments and their provincial level government called a 

diputación. These bodies are involved in the territorial management rather than being a 

political institution. They therefore have very limited jurisdiction. In this regional authority, 

these governments are located in a presiding administrative capital city usually of the same 

name as the province. In this study, the Spanish province and capital of the same name is 

Zamora. Today Zamora province is then broken down into different legal and administrative 

bodies; judicial districts, partidos judiciales in charge of the administration of justice and the 

mancomunidades in charge of public works45. Each of these legal and administrative bodies 

is then composed of the smallest legal, territorial, administrative body in Zamora province 

called the municipio. In Zamora, each municipio cedes the specific public and legal 

 
45 http://www.diputaciondezamora.es/index.asp?MP=7&MS=67&MN=2 [Accessed 3/6/20] 
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responsibilities to the above provincial divisions. Table 2 below shows the affiliation of each 

Spanish village in this study to the different legal and administrative units found within the 

province of Zamora. 

 

Village Municipio Partido judicial 
 

Mancomunidad Comarca Provincia Comunidad 

Pino del Oro Pino del Oro Zamora Tierra del Pan Aliste Zamora Castilla y León 

Villardiegua 
de la Ribera 

Villardiegua 

de la Ribera 

Zamora Sayagua Sayago Zamora Castilla y León 

Argañín Argañín Zamora Sayagua Sayago Zamora Castilla y León 

Fariza Fariza Zamora Sayagua Sayago Zamora Castilla y León 

(Table 2) Each Spanish village in this study and its relationship to the judicial, administrative, and cultural bodies in Zamora province in 
Castilla y León. 

 
A third grouping of municipios below the provincial and what this study will use as one base 

of territorial analysis are the comarcas of Zamora. Comarcas are a territorial unit composed 

of several municipios but possess no administrative or legal capacities. In Zamora, comarcas 

are based on historic, ethnographic, and territorial identity. Martín-Viso, in describing the 

comarca of Sayago, extrapolates its characteristics to represent a greater region incorporating 

the adjacent comarca of Aliste and the Portuguese borderland. Marked by the characteristics 

of scarce natural resources and being extremely rural, he states that this cultural region has 

historically been part of a marginalized “internal periphery” (Martín-Viso, 1996, p. 99). 

Sánchez Gómez, in his description of the comarca of Sayago alludes to Martín-Viso’s idea of 

periphery, when he references the region’s isolation as a result of its poor soil quality and 

therefore of little interest to ecclesiastical authorities as compared to other regions on the 

peninsula. For this reason, he states, many (but not all) villages (nucleos de población) of 

Sayago in the Middle Ages and Modern periods were under the jurisdiction of the king 

(realengo) rather than a monastic or military order. This fact, he emphasizes, led to a distinct 

identity in how the inhabitants viewed the exploitation and management of the landscape in 

the region as a whole and definitely within much of the comarca of Sayago down to the level 

of the municipio (Sánchez-Gómez, 1991, pp. 38, 44). Superimposed on all these divisions is 

also the influence of religious units of division such as dioceses, bishoprics, parishes, and the 

properties of military and monastic orders. The history of these divisions will be discussed 

within the study area will be discussed in Chapter 2. 
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Together with the three provincial groupings of partido judicial, mancomunidad, and 

comarca, are the smallest territorial units provided by the Spanish constitution. They are 

known as municipios. Municipios as bodies have limited and delegated powers. Each one 

varies in size with some consisting of a singular core village and its lands (Figure 4a), and 

others consisting of several villages each with their own lands (entidad local menor; aldeas, 

pedanías, parroquias), but dependent politically on the main village (entidad local superior) 

of the municipio thus making a very large municipio (Figure 6). These composite municipios 

have evolved over time and can be indicative of historical settlement patterns and changing 

regional dependencies. Apart from their territorial designation of belonging to a specific 

province, in this study Zamora, municipios in Castilla y León have both legal and administrative 

roles. In Zamora province as in the rest of Spain, municipios are described in the constitution. 

According the Ley 7/1985, de 2 de abril, Reguladora de las Bases del Régimen Local, the 

municipio can be defined territorially: 

Los municipios son entidades básicas de la organización territorial del estado y cauces 
inmediatos de participación ciudadana en los asuntos públicos, que institucionalizan 
y gestionan con autonomía los intereses propios de las correspondientes 
colectividades (Título Primero, Disposiciones Generales, Artículo 1.1)46 

 
According to the Spanish constitution of 1978, the administrative roles of a municipio range 

from regulatory and self-organization powers, taxing and finances to land appropriation and 

demarcation among others. The legal rights of municipios are also clearly defined in Title VIII, 

Article 42, section 4.2.347: 

Para el cumplimiento de sus fines y en el ámbito de sus respectivas competencias, las 
entidades locales, de acuerdo con la Constitución y las leyes, tendrán plena capacidad 
jurídica para adquirir, poseer, reivindicar, permutar, gravar o enajenar toda clase de 
bienes, celebrar contratos, establecer y explotar obras o servicios públicos, obligarse, 
interponer los recursos establecidos y ejercitar las acciones previstas en las leyes.48 
 

Important to note in the Spanish context are the definitive political boundaries established at 

each administrative level down to each individual village and its surrounding lands. Of the 

 
46 Municipalities are basic entities of the territorial organization of the state and immediate channels of citizen participation in public 
affairs, which institutionalize and autonomously manage the interests of the corresponding communities. 
https://www.boe.es/eli/es/l/1985/04/02/7 [Accessed 5/6/20] 
47https://www.defensa.gob.es/sapromil/documentacion/docinformativa/Documentacion_apoyo_proceso_selectivo_personal_laboral/La_
organizacion_territorial_del_Estado.pdf [Accessed 5/6/20]. 
48 For the fulfillment of their purposes and within the scope of their respective competences, local entities, in accordance with the 
Constitution and the laws, will have full legal capacity to acquire, possess, claim, exchange, encumber or alienate all kinds of assets, 
celebrate contracts, establish and exploit public works or services, be bound, bring the established resources and exercise the actions 
provided for in the laws. 
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four Spanish local entities covered in this study, only the municipio of Fariza has more than 

one dependent village or entidad local menor. In this case, only the surrounding agropastoral 

lands pertaining to the village of Fariza will be studied rather than the entire municipio of 

Fariza which consists of seven villages each with their own respective lands (Table 3 and 

Figure 6). 
 

Village 
Area of 
village  
in km2 

Municipio 
Area of 
municipio  
in km2 

Number 
of 
villages in 
municipio 

Comarca Provincia Comunidad 

Pino del 
Oro 

30 Pino del 

Oro 

30 1 Aliste Zamora Castilla y 

León 

Villardiegua 
de la Ribera 

29 Villardiegua 

de la Ribera 

29 1 Sayago Zamora Castilla y 

León 

Argañín 12 Argañín 12 1 Sayago Zamora Castilla y 

León 

Fariza 18 Fariza 90 7 Sayago Zamora Castilla y 

León 

(Table 3) Spanish Villages and their political subdivisions in this study 

Source: http://centrodedescargas.cnig.es/CentroDescargas/catalogo.do?Serie=CAANE [Accessed 10/6/2020] 

 
Always rural agropastoral communities, the villages of this study have never boasted large 

populations. The beginning of the 20th century saw the largest populations, but by the 1950s 

until the present there has been a significant decline (Table 4). 

 
Municipio Present day 

livelihood 
1860 1900 1920 1950 1970 1981 2011 

Argañín Agropastoralism, 

Pensioners 

290 391 385 328 219 138 80 

Fariza49 Agropastoralism, 

Tourism, Pensioners 

854 1103 1018 1052 893 820 602 

Pino (del Oro) Agropastoralism, 

Tourism, Pensioners 

410 475 654 569 310 198 148 

Villardiegua 
de la Ribera 

Agropastoralism, 

Tourism, Pensioners 

575 623 524 495 425 280 187 

(Table 4) Change in population of Spanish municipios since 1860. Source: Instituto Nacional de Estadística. www.ine.es 

 

 
49 Population data for Fariza is only available for level of the municipio. A municipio composed of 7 villages, the population of Fariza is 
fraction of reported data. 
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(Fig. 6) Definitive political boundaries as defined by the Spanish cadaster pertaining to the village of Fariza in the municipio of Fariza 
composed of seven villages 

 

Portugal follows a somewhat different political administrative division. Below the unifying 

national entity are the districts, distritos. For this study all villages are located in the Distrito 

da Bragança. The distritos are further subdivided into counties with formal administrative 

control with elected county officials known as concelhos or municípios in Portuguese. For the 

purposes of consistency and to avoid confusion with the different Spanish political subdivision 

of municipio, the alternative term of concelho will be used. Each concelho is further 

subdivided into parishes, freguesias, the smallest political division recognized by the 

Portuguese government. Like the Spanish municipio, the freguesia can consist of one village 

and its surrounding lands or several villages and their lands. Unlike the definitive political 

boundaries found to the smallest village level in Zamora, Spain (the entidad local menor), in 

Portugal as in other other parts of northwest Spain, villages pertaining to a freguesia 

(povoações anexas) do not possess a formally recognized political border. Borders are instead 

informally determined by the villagers themselves over time with the sale, use, occupancy, 

and/or ownership of plots forming a nonformalized border known only by the inhabitants 

themselves. In Portugal, ethnographic interviews revealed an informal delimitation of lands 
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for towns that were part of a multi-village freguesia be they a povoação anexa or the principal 

village (Figure 7). 

  
The Portuguese freguesia has its origins with the spread of Christian population centers, (i.e. 

parishes). Administrative and legal roles developed at this territorial level with formation of 

judges and clerks during this ecclesiastically dominated period until the 19th century when 

secularization began to spread throughout the Iberian Peninsula. After a back and forth of 

recognition and non-recognition, the freguesia became institutionalized as a “civil parish” 

based on the heritage of the medieval period parish in the current Portuguese constitution 

from 1976 (Tavares & Teles, 2018, pp. 195–196). The administrative roles of freguesias have 

some similarity to the Spanish municipios in that are charged with maintaining the public 

works of a community. Among their responsibilities are the maintenance of rural and urban 

infrastructure, housing, promoting development, and urban and rural planning. Many of 

these responsibilities, however, are concurrent and in collaboration with the concelho50. In 

legal terms, Tavares debates the concept of what a freguesia truly is. While acknowledging 

the historical development and political importance of democratic decision making and 

administration at a local level, he questions their clarity as a stand-alone autonomous political 

unit. Instead he states that they are “intra-municipal” units that are dependent on the 

government at the camara municipal level due to the lack of defined delegation of powers, 

services, and responsibilities derived from the concelho (Tavares & Teles, 2018, pp. 205–206). 

 
All villages in the Portuguese side of this study are located in the Concelho de Miranda do 

Douro. In 2013, Portuguese authorities passed a law consolidating two Portuguese parishes 

covered in this study.51 The freguesia of Constantim joined with nearby Cicouro forming the 

União de Constantim e Cicouro and the freguesia of Ifanes joined the adjacent freguesia of 

Paradela creating the União de Ifanes e Paradela.  

 
50 https://portal.cor.europa.eu/divisionpowers/Pages/Portugal-intro.aspx [Accessed 8/6/20] 
51 Reorganização administrativa do território das freguesias, Assembleia da República Lei n.º 11-A/2013, 
https://dre.pt/application/conteudo/373798 [Accessed: 8/6/20] 
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(Fig. 7) The ethnographic delimitation of the lands pertaining to the village of Vila Chã de Braciosa of the freguesia of Vila Chã de Braciosa 

 
As these are relatively recent political divisions, the analyses of the village landscapes of 

Constantim and Ifanes will consist of their pre-2013 political divisions in order to maintain the 

historical integrity of a village level analysis (for the ethnographic study) rather than adding 

whole other villages and their landscape history as in the cases of Ifanes and Constantim 

(Table 5). 
 

(Table 5)  Portuguese villages and their political subdivisions in this study.Source: https://www.cm-mdouro.pt/pages/111 [Accessed 
10/6/2020]* Approximate ethnographic area in km2 calculated using ArcGIS measure polygon function 

 
The demographic shifts in the largely agropastoral communities on the Portuguese side of 

Duero River mirror those mentioned earlier about Spain with a peak population during the 

early 20th century followed by a significant decline after the 1950s (Table 6). 
 

Village Area of 
village in 

km2 

Pre – 2013 
Freguesia 

Area of 
freguesia 

in km2 

Povoação 
anexa 

Concelho Distrito 

Constantim 21 Constantim 21 No Miranda do 
Douro 

Bragança 

Ifanes 29 Ifanes 29 No Miranda do 
Douro 

Bragança 

Aldeia Nova 8* Miranda do 
Douro 

37 Yes Miranda do 
Douro 

Bragança 

Vila Chã de 
Braciosa 

24* Vila Chã de 
Braciosa 

43 No, 
principal 

village of 3 

Miranda do 
Douro 

Bragança 



Part 1. Introduction 
 

  41 

Village 
Present day 

livelihood 
179652 190053 1950 1970 1991 2001 2011 

Constantim Agropastoralism, 
Pensioners, Tourism 

306 480 474 235 171 117 109 

Ifanes Agropastoralism, Granite 
Extraction, Pensioners 

489 610 636 340 281 205 160 

Vila Chã de 
Braciosa 

Agropastoralism, Pensioners 227 
village 

413  
village 

1014 628 436 391 310 

Aldeia Nova Agropastoralism,Tourism 113 158 n/a n/a n/a n/a 6054 

(Table 6) Population change since 1796 Source: CAOP 2012 (IGP, 2012) 

 
1.6 The project study area – Historical processes of the landscape and settlement 

The Duero River borderland region of the northwestern Iberian Peninsula is a place that has 

a dearth of information regarding its development through history compared to other more 

wealthier parts of the peninsula. Several researchers in various fields have commented on the 

scarcity of sources and prior research in the fields of archaeology (Romero, 2015, p. 24), 

history (Martín-Viso, 1996, p. 102), and landscape architecture (Prada-Llorente, 2001, p. 18). 

As this study is an interdisciplinary approach to documenting diachronic change on a 

landscape, it aims to contribute to the growing body of research in this region. It builds upon 

recent extensive archaeological work and community outreach conducted in this borderland 

region. Going beyond the Protohistoric and Roman periods, it implements a diachronic 

analysis of this landscape which incorporates and builds on not only the detailed landscape 

research beginning with the Iron Age, but also includes the evolution of the landscape to the 

present. Returning to the ideas proposed by the EST-AP group post excavation, continuing 

studies like this one, need to be community based and incorporate many types of sources in 

order to characterize and better understand the complexity and evolution of this landscape. 

 
With landscape being defined by people’s perceptions throughout time, a simple description 

of the physical environment and how its conditions and formations caused humans to adapt 

would be an inaccurate way to discuss the physical landscape of the study area. Therefore, 

 
52 Information attained from (Mendes, 1981) 
53 Information attained from (Vasconcelos 1980, 184) 
54 Approximate population in 2019. Information attained from interview with Casa das Edras owner http://www.casadosedras.pt/aldeia-
nova-miranda-do-douro/ [Interview completed in 4/2019] 
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the approach in describing the natural environment and climate will be less deterministic in 

this section in that it will describe the decisions (or the lack of decision) that people have 

made on how to use the landscape and its resources throughout the time periods. In this 

section an overview of the features of the landscape will be discussed from the 

archaeological, historical, and ethnographic sources available. The landscape examined here 

will not be a mere description of its physical features but instead will discuss the landscape 

as it has been utilized based on the decisions of: where to settle on the landscape and why, 

how hydrologic resources have been used, the use and management of vegetative resources, 

and the various types of mineral extraction. 

 
1.6.1 The landscape in the Protohistoric period 

1.6.1.1 Settlement  

Following the route of the Duero River, beginning with the municipio of Pino del Oro in the 

north, the river continues the carving of a steep river canyon as it flows northwest from Pino 

and then makes a sharp turn in a southwestern direction where today’s Portuguese freguesia 

of Paradela meets the upper northwestern corner of the Spanish municipio of Villardiegua de 

la Ribera. From here the river meanders southwest to continue its deep cut precipices into 

the landscape. Sánchez-Palencia states that during the Iron Age, the region of los Arribes was 

a densely populated area with similar occupation strategies throughout the steepest parts of 

the Duero and its high volume tributaries. The typical settlement pattern that marked this 

time period in this region was the hillfort (Esparza-Arroyo, 1987, 2011; Sánchez-Palencia et 

al., 2018, p. 155). In this study area, hillforts are largely characterized by at least one natural 

defensive side, in this case the precipices of the Duero River known today as los Arribes. 

Hillforts typically had a defensive wall constructed on the section of the settlement facing 

inland opposite the river cliffs with the cliffs and the river providing a natural defense. 

Sánchez-Palencia indicates that during the Iron Age, there was an “occupational gap” of 

settlements in the interior plains ranging inward from the cliff faces of Los Arribes (Figure 8). 

In the study region, the hillfort of Nossa Señora da Luz found inland near modern day 

Constantim, Portugal would be a singular exception to this characteristic. Romero explains 

this exception by stating that it was possible that communities had to find less preferential 

conditions for settlement due the Duero River already being densely populated (Figure 9) 

(Romero 2015, 599). With the interior of the immediate landscape being relatively flat and 
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not marked by an abundance of pronounced topographic features such as an interior mesa 

or butte, Iron Age peoples chose in the best location to build defensive cluster settlements 

typical of the time period, the Arribes cliff areas of the Duero River (Sánchez-Palencia et al., 

2018, pp. 154–159). 
 

 

(Fig. 8) The densely populated region of hillforts in the Iron Age in the Duero River region of study. Map adapted from Sánchez-Palencia, 
Romero, and Beltrán (2018). 

 

 
(Fig. 9) Image of butte and site of Senhora da Luz hillfort on interior plains near Constantim, Portugal; Digital image, December 2009, 
“Street View,” Google Maps (http://googlemaps.com : [Accessed 8/7/2020]. 
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The hillforts in this region, according to Romero, served several functions: defensive (as 

evidenced by the construction of large walls to enclose the exposed part of the cluster 

settlements), delimitation of an occupied area of control through the use of a monumental 

type of communal works, the signaling of an appropriation of lands in the surrounding 

environment of the hillfort, and as a result of the small defined enclosures, the creation of 

strong social ties over a long period of time (Romero, 2015, p. 151). The hillforts in the area 

studied by Romero follow rural occupation patterns without hierarchy typical of other Iron 

Age settlements of northwestern Iberia. They have been interpreted as self-sufficient rural 

societies based on a segmentary model (Sastre and Currás 2019; Sastre and Currás 2021; 

Currás and Sastre 2020). 

Beyond the village was no level of integration with any significance in territorial 
organization. There was no stable political union which encompasses any number of 
interdependent communities structured within an integrated region, marked by the 
exclusion of other equivalent units (Currás & Sastre, 2020, p. 11). 

 
Following this pattern settlement on the Arribes, three hillforts from the Protohistoric Period 

have received considerable attention and excavation from recent archaeological projects in 

the study area of this research. The prior research of these hillforts establishing their 

characteristics and known definitive delimitations will be integrated into the landscape 

characterization portion of this study. 

 
La Ciguadueña, Pino del Oro, Zamora Spain 

Located on the Arribes cliffs overlooking the Duero River in the municipio of Pino del Oro, 

Romero (2015) from excavations, refers to the site as an Iron Age hillfort with confirmed 

occupation from between the second half of the 6th century BC until at least the 2nd century 

BC. It possesses characteristics that are very similar to the rest of hillforts of the Aliste region, 

with a size smaller than 1 hectare, located on a flat ridge, and a simple defensive system that 

is closed in on itself. 

 
São João das Arribes, Aldeia Nova in the Freguesia de Miranda do Douro Portugal 

At the time of Romero’s doctoral thesis (2015) and the subsequent publications resulting from 

it, this site had been little excavated (Lemos, 1993; Marcos, 1994). Romero and others 

unequivocally refer to the site as a Romanized hillfort having its origins in the First Iron Age 
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(Romero, 2015; Sánchez-Palencia et al., 2018). Currently, the site is being excavated through 

a project from the University of Oporto (Salgado & Pereira, 2018). 

 

Peña Redonda, Villardiegua de la Ribera, Zamora Spain 

Boasting a long period of occupation, Peña Redonda, also known as San Mamede located in 

the southwest of the contemporary municipio of Villardiegua de la Ribera has a chronology 

that begins in approximately the 5th century BC to the 12th century AD (Romero, 2015). Near 

the settlement are agricultural terraces constructed in the Roman period and evidence of 

auriferous placer mining (Romero, 2015). In the late Medieval and persisting intact until the 

19th century are ruins of a chapel (ermita) to San Mamede. Excavations in 2001 yielded a 

mixture of reused building materials from the Roman period to materials from the Modern 

period (Misiego et al., 2001). 

 
1.6.1.2 Vegetative resources: Agrosilvopastoralism 

Iron Age settlements during this time exploited the landscape in a variety of ways for their 

subsistence. From each of these Iron Age hillforts dotted along the Duero River in this study 

area, is an area of agropastoral land use. Romero (2015) and Sánchez-Palencia (2018) describe 

each of the hillforts as self-sustaining and family unit based. Romero, with the hillforts of La 

Ciguadueña in the contemporary municipio of Pino del Oro and Peña Redonda in the 

municipio of Villardiegua de la Ribera, has calculated potential land use that incorporates the 

use of croplands, pasture, and forest resources for building materials and firewood (Romero, 

2015, pp. 470–472). Sánchez-Palencia highlights the fact the several hillforts share an 

“intervisibility” but sufficient distance between settlements (Figures 10a and 10b), 

particularly with the Duero as a border, therefore lessening the possibility of disputes over 

catchment areas (Sánchez-Palencia et al., 2018, p. 160). Found in many examples in the 

northwestern Iberian Peninsula, hillfort cluster settlements possessed a balance between the 

population and the resources required to sustain them. These catchment areas were visibly 

defined and not known to intrude upon the resource extraction zones of neighboring hillfort 

settlements (Currás & Sastre, 2019, p. 19). Determining the precise type of land use in the 

catchment areas of the Iron Age and Roman period settlements in this study several 

researchers have indicated the lack of archaeological information to accurately confirm the 

full extent and types of land use during the Iron Age - Protohistoric period dominated by 
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hillforts in this region.  It is, however, a common understanding from other research on Iron 

Age hillforts in other northwestern Iberian Peninsula sites from Galicia (Parcero-Oubiña, 

2000, p. 915) and El  Bierzo region of León, Spain (López-Merino, Peña-Chocarro, Ruiz-Alonso, 

López-Sáez, & Sánchez-Palencia, 2010) that cereal cultivation along with a variety of other 

crops was common during this period. 

 

 
(Fig. 10a) Hillfort of Peña Redonda (indicated in red) across from Duero River from hillfort of São João. Photo from author 

 

 
(Fig. 10b) Hillfort of São João (indicated in red) across from Duero River from hillfort of Peña Redonda. Photo from author 

 
Citing the above research specifically as examples of cultivation in the northwestern Iberian 

Peninsula but acknowledging the dearth of archaeological information in the study region, 

Romero in his doctoral thesis states that, “…excavations are lacking [in the Duero River region] 
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to help a better understanding of agricultural exploitation, both in the Iron Age and in Roman 

times. In any case, the absence of documentation of a type of cereal does not imply that it 

was not cultivated” (Romero, 2015, p. 448).  

 
The intense exploitation of forest resources within the catchment area of the hillfort in the 

area of Peña Redonda is strongly asserted by Romero from pollen analysis conducted in the 

area in both the Iron Age and Roman periods. The lack of a concentration of forest masses, 

Romero indicates, is likely due to not only the necessary use of fuel and building materials, 

but also the clearance of land for the use for cultivation and/or pastoralism as well in the 

auriferous mining extraction in the nearby streams which will be discussed later (Romero, 

2015, pp. 437, 491). 

 
The site of Peña Redonda also demonstrates the use of the hillsides near the hillfort to 

support agriculture in the Iron Age between the 2nd and 1st centuries BC, with terrace 

construction occurring in the Roman period, a period of uncertain abandonment, followed by 

a reconstruction of one the terraces in the Modern period (Figure 11) (Romero, 2015, p. 489). 

From pollen analysis, taken from both Iron Age sites in the ZOMIPO, small evidence was found 

of cereal cultivation (hordeum vulgare, barley) from the Iron Age while more was found of 

leguminous cultivation evidenced by traces of Vicia Faba, Pisum, Lathyrus and Vicia t. 

(Romero, 2015, pp. 440, 447). 
 

 
(Fig. 11) Terraces 1 – 4 on the Peña Redonda hillside in Villardiegua de la Ribera, Spain. Photo courtesy of Damián Romero of the EST-AP 
group of CSIC 
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1.6.1.3 Hydrologic and mineral resources 

The planalto Mirandes of Portugal and the penillanura of Sayago are plains areas opposite 

the steep cliff areas carved out by the Duero River. On these interior plains numerous 

streams, some seasonal resulting in natural springs, are confluent with the Duero (Figure 8). 

For Iron Age hillfort communities these small bodies of water allowed for greater productivity 

for both agriculture and pastoralism within their catchment areas (Romero, 2015, p. 74). 

Apart from being a source of fresh water and enabling agropastoralism for communities, two 

of the Iron Age settlements on the Spanish side of the Duero possessed auriferous deposits 

in several of their stream beds, La Ciguadueña located in modern day Pino del Oro and Peña 

Redonda located in Villardiegua de la Ribera. Romero emphasizes that the decision to build 

settlements in the areas near these auriferous fluvial deposits was not a conditional decision, 

but rather merely an additional resource used locally. He justifies this through the 

archaeological evidence that does not demonstrate that these two hillfort communities do 

not appear to differ in size or in the construction of defensive structures to protect the 

extraction and transport of the gold (Romero, 2015, p. 525). Sánchez-Palencia indicates that 

the small scale placer mining was indicative of nothing more than community wide 

consumption in the form of goldsmithing (Figure 12). Moreover, the extraction process from 

the streams did not require neither specialized skills or knowledge and appears to have been 

a seasonal community activity (Sánchez-Palencia & Fernández-Posse, 1998, p. 239). 

 

 
(Fig. 12) Example of protohistoric goldsmithing: Torque found at the Arrabalde hillfort in Zamora, Spain. Photo by author taken at Museum 

of Zamora in Zamora, Spain 
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1.6.2 The landscape in the Roman period 

 

1.6.2.1 Settlement  
 

Roman conquest of the region saw a reorganization of the landscape towards the end of the 

1st century BC. Sánchez-Palencia describes a great abandonment of many of the Iron Age 

hillforts located on the Arribes of the Duero. 

…hillforts were abandoned because their strategic interest was declining within the 
new [Roman] model, and other new sites were appearing. The new sites, in addition 
to a better connection with territorial and administrative reorganization also sought 
better farmlands. The production of agricultural surpluses, for payment of taxes and 
exchange through new commercial networks, was prioritized in Roman times as 
opposed to the isolation of the communities of the Iron Age, with a production model 
focused on self-sufficiency and autonomy (Sánchez-Palencia et al., 2018, p. 163). 
 

With the unification of the region under the banner of Rome, new settlements began to 

appear on the plains opposite of the Duero. Some Iron Age settlements did remain, however, 

due to their likely strategic location at more easily traversed locations on the Duero River 

through river fords (Table 7 and Figure 13). 

 

Site name Local entity Type 

El Picón Pino del Oro Settlement 

São João das Arribas Aldeia Nova Romanized Hillfort 

Peña Redonda Villardiegua de la Ribera Romanized Hillfort 

El Castillo Fariza Romanized Hillfort 

Coroa Miranda do Douro Settlement 

Touro Ifanes Settlement 

Casicas Vila Chã de Braciosa Settlement 

(Table 7) Known sites in the region under Roman dominion 
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(Fig. 13) Romanization of study area. Few hillforts remain while new settlements developed on the plains opposite the Duero River. Data 
derived from  Sánchez-Palencia, Romero, and Beltrán 2018. 

 

Roman administrative control saw a unification of northwestern Iberia and more specifically 

the study area into new administrative units from the largest being provinces within which 

was the conventus iuridici, followed by the smallest level, the civitates. Civitates were the 

grouping of both “communities and territories” within a defined perimeter for the purposes 

of taxation (Orejas, 2002; Orejas, Ruiz del Árbol Moro, & Sastre, 2006; Sánchez-Palencia et 

al., 2018, p. 162; Sastre & Orejas, 1999).  
 

Lo fundamental para Roma (sobre todo a partir de Augusto), …no era generar un lugar 
central, sino definir una entidad territorial que fuera el ámbito de acción política de 
un grupo dominante que ejercía ese dominio de acuerdo con normas locales, y pagaba 
impuestos55 (Sastre, Orejas, Currás, & Zubiaurre, 2018, p. 539). 

 
They were small administrative, fiscal, and political units run by local elites who were favored 

by Rome and controlled the populations in a system of exploitation that promoted 

dependency between the peasant population and local aristocracy (Sastre and Orejas 1999, 

184). More evidence of Roman restructuring of the landscape is evident in the numerous 

 
55 What was fundamental for Rome (especially since Augustus), ... was not to generate a central place, but to define a territorial entity that 
was the sphere of political action of a dominant group that exercised that domain in accordance with local regulations, and paid taxes 
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inscriptions found in the region. The aristocratic indigenous elite both demonstrated their 

fealty to Rome and exerted their power through their use of the imperial language. In the 

archaeological record it know through the epigraphic examples located. 
 

El uso mayoritario de epigrafía de tipo funerario tiene su explicación en la propia 
estructura territorial de la zona de estudio. Como se ha señalado, la ausencia de 
comunidades urbanas supone la ausencia de epigrafía monumental y cívica, el medio 
a través del cual las élites urbanas expresan su poder. Esta estructura rural supone 
que la epigrafía funeraria se convierta en el método más eficaz por el que las nuevas 
aristocracias indígenas pueden mostrar su nueva posición social basada en la ideología 
imperialista56 (Beltrán, 2016, p. 308). 

 
At once providing new information as to the complexity of power relations among the 

populations, the epigraphic findings have also led to new questions. With the civitas Zoelarum 

which was traditionally believed to have encompassed all of the study area, the finding of the 

early 1st century Bronze of El Picón (Figure 14) at the Roman site of El Picón (Pino del Oro) 

challenges that tradition with the inscription mentioning a hospitality pact between an 

individual with the civitas of Bletisama located south of where the civitas Zoelarum was 

believed to have been located. The information shown on the tabula has cast doubt on the 

administrative distribution and power relations of the indigenous elites of the civitates under 

Roman control (Sastre, Beltrán, & Sánchez-Palencia, 2009, p. 290). Precisely at question is the 

size of the civitas Bletisama and if it included what is today the comarca of Sayago or if Sayago, 

the southern portion of the modern day comarca of Aliste where Pino del Oro is located, and 

Miranda do Douro were a separate administrative unit (Sastre, Beltrán, and Sánchez-Palencia 

2009; Beltrán and Alonso 2010; Sastre and Beltrán 2010; Beltrán, Sastre, and Hernando 2016; 

Romero 2015). 

 
56 The majority use of funerary type epigraphy has its explanation in the territorial structure of the study area itself. As noted, the absence 
of urban communities implies the absence of monumental and civic epigraphy, the medium through which urban elites express their 
power. This rural structure means that funeral epigraphy becomes the most effective method by which the new indigenous aristocracies 
can show their new social position based on imperialist ideology. 
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(Fig. 14) Detail of Bronce de El Picón fragment. Photo from author 

 

Additionally relevant to the Roman restructuring of the landscape was the importance of 

communication through Rome’s extensive network of roads. Within the study area with the 

Duero River at its center, the main Roman roads did not pass through. Beltrán surmises that 

a system of secondary roads would logically had to have existed given the importance of 

exerting control of the river fords to cross the Duero known between today’s Pino del Oro 

and Villadepera and Villardiegua de la Ribera and Aldeia Nova (Beltrán, 2016, p. 241; Beltrán 

& Alonso, 2010, p. 190). 

 
1.6.2.2 Vegetative resources: Agropastoralism 

 
In the study area, Roman period sites in Pino del Oro, Aldeia Nova, and Villardiegua de la 

Ribera have been the most excavated and researched. Romero (2015) refers to El Picón in 

Pino del Oro as a Roman site, approximately two hectares in size (Figure 15). Excavations date 

the site as being occupied from the beginning of the 1st century AD until the 5th century AD. 

He also includes that the nucleus is located next to the most optimum farmland in the area. 

From his calculations these aeas are located less than one hour walking from the site. Peña 

Redonda, in Villardiegua, having origins in the Protohistoric period as a hillfort, was not 

abandoned as is found in other Iron Age sites upon contact with Rome during the 1st century 
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BC. It appears to have endured during the Roman period and has a chronology that indicates 

periodic use and abandonment until the 12th century AD. 

  
Pese a ello no todos los castros serían abandonados en ese momento sino que hubo 
comunidades que se mantuvieron dentro de sus asentamientos, al menos durante el 
siglo I a.C., y en algunos casos dicha ocupación continuó tras la conquista. Los castros 
que mejor reflejan esta continuidad son los castros del Cerco de Sejas de Aliste y Peña 
Redonda, yacimientos en los que las excavaciones han confirmado esa continuidad sin 
que exista un hiato de ocupación57 (Romero, 2015, p. 239). 

 
Romero explains, however, that while the occupation of the Peña Redonda did not become 

depopulated post Roman conquest, a change in social structure with a diminished role of the 

local power elites did occur (Romero, 2015, p. 263). After the Roman period however, Peña 

Redonda, appears to suffer a possible depopulation due the abandonment of its agricultural 

terraces. From the 8th century AD, Romero mentions several periods of use, abandonment, 

and resuse through the Medieval and Modern periods, and finally with evidence of 

agricultural use as indicated in aerial photography from 1956 (Romero, 2015, p. 487). 

 
Ongoing excavation of the Iron Age hillfort site of São João das Arribes in Aldeia Nova, 

Portugal has demonstrated occupation into late Roman Empire and from the dating of some 

walls that occupancy continued into 10th century, the Early Medieval Period (Salgado & 

Pereira, 2018; Sánchez-Palencia & Beltrán, 2015).  

 
Although limited in findings, land use during the Roman period has been documented at 

specific sites in this region. Because the landscape has been continuously used for agriculture 

and pastoralism, archaeology has had difficulty in determining the precise extent as well as 

enclosures for animals and land plots used for agriculture (Teira-Brión, 2010). Despite this 

inconvenience, there is no doubt about agropastoral activity in the northwest of the Iberian 

Peninsula of hillfort, castro culture in the Protohistoric period (Álvarez, Orejas, & López, 2020; 

Ayán & Parcero-Oubiña, 2009; Lorrio-Alvarado, 2014) and in Roman times (Salido-Domínguez, 

2009, 2020). In the study area estimates have been made to calculate the extent of land use 

for agriculture (Romero 2015). Romero notes a modification of the landscape into the Roman 

 
57 Despite this, not all the castros would be abandoned at that time, but there were communities that remained within their settlements, 
at least during the 1st century BC, and in some cases said occupation continued after the conquest. The hill forts that best reflect this 
continuity are the hill forts of Cerco de Sejas de Aliste and Peña Redonda, sites where excavations have confirmed this continuity without 
there being an occupation hiatus. 
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period with greater evidence of the cultivation of wheat in both the Romanized settlement of 

Peña Redonda and the Roman settlement of El Picón. He does acknowledge, however, that 

more thorough studies are needed in order to better understand the extent and diversity of 

cultivation during both the Iron Age and Roman periods (Romero, 2015, pp. 447–448). 

 

 
(Fig. 15) Excavated Roman Settlement El Picón in Pino del Oro, Zamora. Photo courtesy of EST-AP, CSIC-CCHS 

 
Important to the Roman economy and culture, possible viticulture has been detected at two 

sites in the study area. At El Picón in Spain, Romero’s study has revealed seeds of vitis vinífera 

(Romero, 2015, p. 448). Not wholeheartedly confirming the existence of viticulture at El Picón, 

he states, that although olives and viticulture were important to the Mediterranean world, 

they were not likely systematically introduced into these territories (Romero, 2015, p. 435). 

 
In the Freguesia of Vila Chã de Braciosa at the site of the Santo Albino chapel are what appear 

to be rock presses carved into the stone that could have potentially been used for the pressing 

and preparation of wine. There is much debate as to the chronology of these lagares 

rupestres, and archaeological evidence has not yielded any concrete evidence. The 

technology for wine pressing as indicated by the mounting stipites and arbores, (Figure 16) 

are part of wooden apparatuses used for the pressing from technology found from Antiquity 

to the Modern period (A. Alves, 2013, p. 38; Brochado de Almeida, Viana Antunes, & Baerre 
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de Faria, 1999, p. 100; Thurmond, 2017, p. 159). Use of the press was remembered from the 

early 20th century according to ethnographic sources (A. Alves, 2013, p. 39). 

 

 
(Fig. 16) Rock press at Santo Albino, Vila Chã de Braciosa with postholes. Photo from author 

 

Romero and Sánchez-Palencia’s studies at Peña Redonda and São Joao hillforts demonstrate 

the construction and use of terraces during the Roman period with their use continuing into 

the early Middle Ages. In São João in Aldeia Nova, Portugal, the construction of terraces for 

cultivation begins in Late Antiquity (3rd to 4th centuries A.D.) continue to be used into the 

present (Figure 17) (Romero, 2015; Sánchez-Palencia, 2012, p. 212; Sánchez-Palencia & 

Beltrán, 2015, p. 36). 

 

 
(Fig. 17) Late Roman period terraces at Romanized hillfort of São João, Portugal. Photo courtesy of EST-AP, CSIC-CCHS 



Part 1. Introduction 
 

  56 

1.6.2.3 Hydrologic and mineral resources 

The placer mining common in the streams in the Iron Age in the ZoMiPO research area was a 

seasonal activity of the communities of the region with the extraction confined to local 

consumption. It coexisted with the principal activity of agropastoralism. It appears to have 

dramatically increased through the Roman period (Romero, 2015, p. 455; Sánchez-Palencia, 

2012, p. 213). The presence of gold items discovered at the Roman site is an indicator of the 

existence of a local elite that likely possessed these items as a visible symbol of power (Figure 

18) (Romero, 2015, p. 601). 

 

 
(Fig. 18) Gold ring with imperial image uncovered at El Picón. Photo from author taken at Museum of Zamora in Zamora, Spain 

 

In Pino del Oro and to a lesser extent in Villardiegua de Ribera, archaeology has revealed an 

extensive gold mining area both contemporaneous with and near the Roman settlement of El 

Picón and the Roman phase of the hillfort of Peña Redonda in Villardiegua de la Ribera 

(Figures 19a and b) (Sánchez-Palencia and Currás 2010). Excavation in both villages surmises 

that mining occurred until the beginning of the 3rd century AD (Sánchez-Palencia, 2012, p. 

213). The ancient extraction of gold is marked by its numerous indicators on the landscape in 

a defined area of capture, grinding, and washing of ore in both Spanish villages.  The gold 

mining area of Zamora was part of a greater network of Roman gold mining found throughout 

the northwest of the Iberian Peninsula is found in a massive body of research (Alonso, 2010; 

Lemos & Martins, 2012; Romero, 2010, 2015; Sánchez-Palencia, 2000, 2012; Sánchez-

Palencia et al., 2013, 2018; Vázquez-Calvo, Fort, Romero, Beltrán, & Sánchez-Palencia, 2016). 

This research in this northwestern quadrant of the peninsula is consistent with gold wealth of 

Asturia, Gallaecia, and Lusitania as described by Pliny  the Elder (NH, 33, 78). 
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(Fig. 19a) Ore grinding holes on Roman mining landscape Pino el Oro. Photo from author 

 
 

 
(Fig. 19b) Ore grinding holes in Villardiegua de la Ribera (right - foreground) Spain. Photo from author 
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1.6.3 The landscape in the Middle Ages and Modern period 

 
1.6.3.1 Fall of Rome to the 10th century 

 
1.6.3.1.1 Settlement and agropastoralism 

With the collapse of Roman control in the 5th century, little is known of the area of study in 

the immediate centuries following the decline of Rome’s authority over the region. The  Early 

Middle Ages in the Iberian Peninsula were marked by several warring factions and persisted 

until the dominance of the Visigothic kingdom in the Duero River basin and the rest of the 

peninsula by the middle of the 6th century. After the Islamic conquest of Iberia in the early 

8th century culminating with the dissolution of the Visigothic kingdom there is a lack of historic 

documentation of settlement and agrarian organization of the Duero River region until the 

12th century (Martín-Viso 2018). Archaeological evidence, however, does provide a few 

examples of continued human/environment interaction and occupation in the study area in 

several settlements into the early Middle Ages. In the area of the hillfort of São João in 

Portugal, excavations have revealed terrace construction and use continuing into the 6th 

century (Sánchez-Palencia & Beltrán, 2015, p. 34). Still more recent archaeological work has 

revealed occupancy of São João in the Early Medieval Period (10th century AD) (Salgado & 

Pereira, 2018). At the hillfort of Peña Redonda, surveys have documented levels of occupation 

and use of the agricultural terraces from the 6th to 8th centuries AD (Romero 2015, 487). 

Roughly corresponding with the limited archaeology in the region, Martín-Viso describes the 

possibility of some indigenous centers from Antiquity in the western Zamora region as 

persisting through 8th century to the end of 9th century. 

En el caso concreto de la raya zamorana, los principales puntos de articulación del 
nuevo poder son castros, incluyendo algunos lugares que ya se encontraban en fase 
de desarticulación... Esta coincidencia implicaría la perduración de tales estructuras 
indígenas en la base local durante un período de autonomía que se alarga desde 
mediados del VIII hasta finales del IX. Incluso cuando no estamos ante centros 
repoblados, se mantienen esas estructuras que conectan el período altomedieval con 
el tardoantiguo… (Martín-Viso, 2000, p. 131).58 
 

 
58 In the specific case of the Zamoran border, the main points of articulation of the new power are castros, including some places that 
were already in the disarticulation phase…  This coincidence would imply the persistence of such indigenous structures at the local base 
during a period of autonomy that lasted from the middle of the VIII to the end of the IX centuries.  Even when we are not dealing with 
repopulated centers, those structures that connect the high medieval period with the late Antiquity remain…   
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With the exception of Peña Redonda until the 8th century and the hillfort of São João until the 

10th century, the archaeological record disappears for the Roman period sites excavated along 

the Duero River in the research area after the 5th century or earlier (Figure 20) (Sánchez-

Palencia & Beltrán, 2015, p. 34). Martín-Viso, as discussed later theorizes that the hillfort of 

El Castillo persisted until the Early Middle Ages (Martín-Viso, 1996, p. 287).  The extremely 

limited archaeological excavation, however, as well as historical data in the study area 

precludes any definitive conclusions to be made on the human impact on the landscape in 

this region of the Duero and for the course of the Duero River Basin (Quirós-Castillo, 2011, p. 

295).  

 
(Fig. 20) Romanized hillforts in study area that continued into the Early Medieval Period 

 
Increasingly from the 9th century settlements moved definitively onto the Planalto Mirandes 

in Portugal and the penillanura de Sayago in Spain on opposite sides of the Duero. On these 

plains during the early Middle Ages, the landscape was dedicated to agropastoral use. Vigil -

Escalera, carefully avoiding great generalizations and acknowledging the heterogeneity of 

medieval rural population development throughout the peninsula, supposes that in some 

parts of the north Duero River Basin, there may have been a development of rural villages 

between the 8th and 10th centuries due to excavated funerary sites in the region (Vigil-Escalera 

& Quirós-Castillo, 2012). According to Sánchez-Gómez (1991), this landscape organization led 

to a “general management [in Sayago] of pastures and crops similar to that existing in later 
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centuries and typical of a system in which agriculture and livestock farming are mutually 

interdependent” (Sánchez-Gómez, 1991, p. 37). Martín-Viso acknowledging the lack of 

historical documentation, views the western Zamora regions of Sayago and Aliste as 

peripheral areas that likely received less agrarian colonization, aldeanización. He is therefore 

extremely cautious to describe this landscape as having received an intense restructuring in 

the early Middle Ages. Instead, he asserts that this region: 

…destacaría por una fuerte presencia castral frente a una débil fijación y autonomía 
de los asentamientos en llano, que presentan abundantes síntomas de dispersión. 
Aquí no hubo una colonización agraria generalizada, dadas las condiciones sociales 
dentro de las comunidades, apenas debilitadas en su cohesión interna (Martín-Viso, 
2000, p. 177).59 

 
1.6.3.2 Reordering of space from the 11th to 13th centuries 

The organization of space that began to occur in High Medieval period in this region was the 

beginning of the spatial organization visible on today’s landscape. García de Cortázar (1999) 

defines the formation and organization of space by the various power structures during the 

High Medieval period from three different levels: the metaphoric, the administrative, and the 

physical. The metaphoric, he ties to the toponomy (both field and place names) that people 

have used to help define their reality. The administrative he describes as the patchwork of 

powers from the civil to the ecclesiastic exerting their dominion and delimitations over the 

territories under their authority (García de Cortázar, 1999, p. 16).  The third level, the physical, 

he relates to the social organization of space. It translates into material representations: 

Los más evidentes se producen en cuatro ámbitos, aunque uno de ellos, el de las vías 
de comunicación, dejó escasos testimonios materiales en los siglos VIII a XIII. Los tres 
restantes son: el poblamiento, el paisaje agrario, la arquitectura. En los tres, la 
evolución entre los siglos VIII a XIII supuso avances tanto en su jerarquización como 
en su homogeneización. En el poblamiento, los procesos a estudiar son, desde luego, 
los de concentración y dispersión, discontinuos en el tiempo y en el espacio, pero 
también los de configuración de las morfologías de los núcleos. En el paisaje agrario, 
los de su creación (por roturación/por desecación) y los de los cambios en la 
distribución espacial de las dedicaciones (bosque, pastos, vid, cereal, productos de 
huerta) a las distintas escalas (lugar, comarca, región). En la arquitectura, los del 
número, la localización y la riqueza de los edificios, en cuanto que sus ejemplos más 
singulares (monasterio, castillo, palacio, muralla, catedral, iglesia) fueron, de un lado, 

 
59 would stand out for a strong castral presence compared to a weak fixation and autonomy of the settlements on the plains, which 
present abundant symptoms of dispersion. Here there was no generalized agrarian colonization, given the social conditions within the 
communities, barely weakened in their internal cohesion. 
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vehículos de la imagen del poder y, de otro, indicios de su capacidad de concentración 
del excedente60 (García de Cortázar, 1999, p. 17). 
 

1.6.3.2.1 Settlement 

Within the study area, settlement on the landscape appears to have moved onto the plains 

away from the Duero River indicating a complete abandonment of earlier habitation sites 

from Antiquity (Sánchez-Palencia, Romero, and Beltrán 2018). Although some Iron Age and 

Roman settlements may have persisted, periodically inhabited, or infrequently occupied into 

the 10th century and are located within the village borders of all the towns in this study, there 

is no archaeological evidence to date of these types of settlements evolving into the later 

Medieval and Modern Period villages represented by the contemporary settlements on the 

landscape today.  All of the villages in this study are of medieval or later origin and indicate a 

restructuring of the organization and settlement of the landscape after the assertation of 

Christian control of the territory from Islamic influence.61  

 
During the 11thand 12th centuries as the Kingdoms of Castile and León began to push the 

Muslims further south of the Duero River Basin, the kings gave land rights to settlers through 

charter in order to assert control over the region as a bulwark against further Muslim 

encroachment (O’Callaghan, 2003, p. 699). Often used in Spanish historiography, the term 

repoblación, “repopulation” is a charged word among many involved in medieval research in 

the Duero Valley region (Escudero-Manzano, 2016). Implying that there was a depopulation 

- an emptying of the lands after the fall of the Visigothic kingdom in the 8th century until the 

beginnings of the consolidation of northwestern Iberia in the 13th, the lack of historical 

documentation as well as historical propaganda favoring the Christian “resettlement” after 

receding Islamic control has led to a national view that the lands were repoblados – 

repopulated. García de Cortázar and Martín-Viso assert that while it is possible that there may 

have been a decrease in population with the Muslim conquest in the 8th century, it does not 

 
60 The most obvious occur in four areas, although one of them, that of communication routes, left little material evidence in the 8th to 
13th centuries. The remaining three are: settlement, agrarian landscape, architecture.  In all three, the evolution between the 8th and 
13th centuries meant advances both in their hierarchy and in their homogenization.  In the settlement, the processes to study are, of 
course, those of concentration and dispersion, discontinuous in time and space, but also those of configuration of the morphologies of the 
nuclei.  In the agrarian landscape, those of its creation (by plowing/drying) and those of the changes in the spatial distribution of the 
[agrosilvopastroal activities] (forest, pastures, vine, cereal, garden products) at the different scales (place, region, region).  In architecture, 
those of the number, location and wealth of the buildings, insofar as its most unique examples (monastery, castle, palace, wall, cathedral, 
church) were, on the one hand, vehicles of the image of power and, on the other, indications of its ability to concentrate the surplus. 
61 Martín-Viso states that the occurrence of several toponymic examples with undoubtable Arabic etymology would indicate the influence 
of Al-Andalus in the Sayago region between the 8th and 9th centuries. Some examples are: Fariza, Zafara, Alfaraz, Almeida (Martín-Viso, 
1996, p. 103, 2000, p. 134). 
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mean that the peasant population in the Duero region disappeared completely (García de 

Cortázar, 1988; Martín-Viso, 2018). What it does suggest is that there was a “collapse in the 

political system.” The repoblación of the lands might be better referred to as a reassertion of 

jurisdiction and even a reorganization of the conquered lands (Carvajal-Castro & Martín-Viso, 

2013). In the centuries leading up to the Christian control of the Duero River Basin, Martín-

Viso states that there is little monumental architecture at this time throughout the region 

indicating a disorganization, a power vacuum but not a complete abandonment of the 

landscape (Martín-Viso, 2018, p. 12).  

 
As a result of the lack of direct Christian control of this frontier land  in the early Middle Ages, 

the region of the western Duero River was considered a periphery in both location and 

importance to the royal interests (Martín-Viso, 1996). By the 12th century, control of the 

Sayago and southern Aliste regions was a mosaic of different forms of lordship 

(señorialización) and dependency: señorial [secular], royal, or ecclesiastical (Martín-Viso, 

1996, p. 98; Ruiz, 2003, p. 156). Rents in agricultural goods such as wine, grain, or cattle 

products were paid by the peasants to whichever señor (secular nobility, ecclesiastic, or the 

king) had señorial control over the lands. Partial ownership of some lands by the bishopric in 

señorial jurisdictions was not uncommon.  As a result, on the ground this resembled a kind of 

mosaic of control whereby  additional rents could be paid on smaller plots within villages that 

were owned by one of the types of lords (Lera-Maíllo, 2018, p. 886). 

 
With the region of the western Duero Basin being a frontier land during the 11th to 13th 

centuries, the Christian monarchies in power at the time implemented different strategies to 

consolidate, populate, and ultimately control the region. Called reguenga in Portugal or 

realenga for Castile and León much of this peripheral, marginal region was loosely under the 

control of the monarchies on both sides of the Duero and they desired to further extend their 

dominion of these lands. Calderón-Medina refers to this borderland region as “diffuse, 

porous, and mobile” from 1097 to 1297 (Calderón-Medina, 2021, p. 71). Martín-Viso citing 

Mattoso’s (Mattoso, 1993) earlier work, describes the weakness of monarchic authority and 

consolidation in the region. 

El límite entre Portugal y León durante la Edad Media nunca se configuró como una 
línea de demarcación nítida, sino más bien como un área extensa sobre la cual la 
autoridad monárquica predominante era inestable y negociable, debido a que las 
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comunidades autóctonas, especialmente las más importantes, podían subsistir sin la 
intervención monárquica y, en consecuencia, disponían de una cierta capacidad de 
maniobra para negociar su fidelidad62 (Martín-Viso, 2002, p. 55).  
 

Those lands under the direct control of the crown were run by local town councils called 

concejos. 

 
…se organizaba en concejos de villa-y-tierra, de titularidad realenga y consistentes en 
amplísimos espacios de repoblación y jurisdiccionales bajo la capitalidad 
administrativa de villas o ciudades fortaleza. Se trataba de un tipo de sociedad que 
estuvo marcada primero por la frontera y luego por su superación paulatina y que 
implicaba también un proceso de feudalización...63 (Monsalvo-Antón, 1997, p. 276) 
 

Due to the lack of sources, it is uncertain whether the towns of this study had their own 

concejos to administer justice and collect rents, but it does not mean that they could not have 

existed (Martín-Viso, 1996, p. 150). Small, internal governing structures that organized these 

local spaces were likely to have arisen despite the lack of archival confirmation. 

 
When possible, land grants were given to several powers of the time, Military Orders, 

Monastic Orders, and Bishoprics establishing jurisdictional control that accompanied the 

crown’s claims (Figure 21). The establishment of the Bishopric of Zamora in the 1123 also 

played a significant role in establishing ecclesiastic administrative control over much of study 

area (Martín-Viso, 1996, p. 125).64 While not having the jurisdiction of a señorío, the 

ecclesiastic authorities in Zamora did possess small lands within the towns under the 

jurisdiction of the crown, the Military Orders, or the secular aristocratic lords. With these land 

grants in the 12th and 13th centuries, the historical record begins to document the villages 

relevant to this study or the first time (Martín-Viso, 1996, p. 127). On the Portuguese side of 

the Duero, documentation exists detailing the donation of land rights to both the Order of 

the Knights Templar and the Order of the Knights Hospitaller in Vila Chã de Braciosa in 1231 

where the Templars received the rights of two thirds of the lands and the Hospitallers the 

 
62 The boundary between Portugal and León during the Middle Ages was never configured as a clear demarcation line, but rather as an 
extensive area over which the predominant monarchical authority was unstable and negotiable, due to the fact that the autochthonous 
communities, especially the most important , they could subsist without monarchical intervention and, consequently, they had a certain 
capacity for maneuver to negotiate their fidelity. 
63 …it was organized into town-and-land councils, of royal ownership and consisting of very broad repopulation and jurisdictional spaces 
under the administrative capital of towns or fortress cities. It was a type of society that was marked first by the frontier and then by its 
gradual overcoming and which also implied a process of feudalization… 
64 Prior to the 12th century, it is uncertain what of the borderland Sayago region depended on. Martín-Viso varies between Sayago being a 
region of autonomous entities between the Suevi and Visigothic kingdoms, later undergoing an Arabization or Mozarbization as evidence 
by the toponymic influences, followed by some parts of Sayago possibly being tied to the city of Zamora under the domination of the 
Astur-Leonese power (Martín-Viso, 1996, 2000, p. 132). 
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remaining third (Fernandes, 2009, p. 299; Toomaspoeg, 2017, p. 111). In Portugal similar 

reorganization of the agricultural lands and communities occurred in the study area as the 

villages of Constantim and Ifanes were ceded to the control of the Spanish Cistercian 

monastery of Moreruela, Zamora by the Portuguese king Sancho I in 1211. Bringing a 

semblance of order to part of the region with permission of the crown of Portugal, the 

monastery worked as an instrument of the Leonese crown to assert more control over the 

lands which included many towns of which are located in modern day northeastern Portugal 

(Alfonso-Antón 1980). 
 

La adquisición de estas villas enteras, parecen tener, pues, gran importancia 
económica, dado que no solo se adquieren extensos términos sino también la fuerza 
de trabajo que los ponen en explotación… En muchos de estos lugares los monjes de 
Moreruela establecerán sus granjas, centros agrarios de explotación directa, que 
impondrán sus directrices colonizadoras en el territorio circundante65 (Alfonso-Antón, 
1980, pp. 122–123).  

 
The establishment of the monastic power in in these areas did not result in a uniformly 

controlled landscape. At times the situation on the ground could descend into lawlessness 

and violence. The Military Orders often had conflicts between each other and with the 

ecclesiastic control coming from Zamora in this region. 
 

En Zamora son numerosos los monasterios y tienen fuerte implantación las Órdenes 
Militares, que gozan de privilegios que les permiten eludir la autoridad episcopal: 
construyendo iglesias que atienden sus propios clérigos, en las que no sólo no pagan 
diezmos sino que perciben los entregados por los fieles que reciben en ellas los 
sacramentos, iglesias en las que no rigen el entredicho y la excomunión dictada por el 
obispo, en las que éste no es admitido como pastor y, en consecuencia, se le niega el 
derecho de visita…66(Martín-Rodríguez, 1993). 

 
In this loosely controlled and sometimes contested region, these differences could sometimes 

result in violence. In 1291, in one of the earliest written mentions of Pino, serious legal 

proceedings occurred between the ecclesiastic bishopric authorities in Zamora which filed a 

pleito (lawsuit) against the Order of the Temple for “portazgos (extorted toll payments), 

 
65 The acquisition of these entire villas, therefore, seems to have great economic importance, since not only extensive areas are acquired 
but also the workforce that put them into operation ... In many of these places the monks of Moreruela will establish their farms, centers 
agrarians of direct exploitation, which will impose their colonizing guidelines on the surrounding territory. 
66 In Zamora there are numerous monasteries and the Military Orders have a strong implantation, which enjoy privileges that allow them 
to evade the episcopal authority by: building churches that serve their own clergy, not paying tithes but in turn receiving those delivered 
by the faithful that receive in them the sacraments, possessing churches in which the interdict and excommunications dictated by the 
bishop did not have jurisdiction, or those in which the bishop is not admitted as pastor and, consequently, the right of visitation being 
denied. 
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robberies, homicides, and sacrilege” committed in the villages, churches, homes of Pino, 

Cerezal, Ricobayo and Almendra (Lera-Maíllo, 2000, p. 784).  

Most of the Spanish villages and dehesas discussed in this study have their first written 

mention during the 12th and 13th centuries (Table 8) (Martín-Viso, 1996, p. 127). For much of 

the area of Sayago in this time period and later, the Cathedral Archives of Zamora (Tumbos 

Blanco and Negro) provide a first mention of villages in Zamora. Among them was Villardiegua 

de la Ribera in 1261 in which the bishopric of Zamora possessed “goods and rights” in many 

villages in Sayago (Martín-Viso, 1996, p. 131). Although possessing property to collect rent, 

Villardiegua was not an ecclesiastic señorío. While it is not indicative of their date of founding, 

three of the four Portuguese villages in this study (Constantim, Ifanes, and Vila Chã de 

Braciosa) also appear in written records for the first time in the early 13th century. Both 

Constantim and Ifanes, however, upon their donation to the Cistercian Monastery were to be 

“colonized” or at the least developed according to the language used at the time of the 

transfer of control, C aureos in helemosinam pro remedio anime mee ad edificandum 

supradictum locum (Alfonso-Antón, 1980, p. 122). 

 
Some villages, although appearing by name may not have been the current villages known 

today, but rather nearby protohistoric settlements that were still extant. One village, Fariza, 

is curiously not mentioned in this list of villages in the Tumbos Blanco and Negro 13th century 

documents as having rights and land(s) of the Bishopric of Zamora, but four of the other 

villages that comprise the modern day municipio of Fariza are mentioned ([Bo]badilla, Tudera, 

Palazuelo, and Zafara). Fariza, Martín-Viso theorizes, while appearing by name in the Fueros 

of Zamora in 1221, may be a reference to the Romanized hillfort known today as El Castillo 

(Martín-Viso, 1996, p. 110). 
  

Se puede sostener que el castro siguió teniendo una centralidad jerarquizadora sobre 
los lugares de su alrededor, documentados sólo tardíamente en el registro escrito a 
pesar de su toponomia pre-romance (Zafara, Mámoles, Cozcurrita). Cuando se quedó 
desfuncionalizado y se formalizan los antiguos asentamientos cercanos como aldeas, 
se mantiene una centralidad de tipo religioso el “Cerro de la Luz”… y en ciertas aldeas 
castrales, donde la iglesia  se sitúa en el punto más alto de la localidad67 (Martín-Viso, 
2000, p. 287). 

 
67 It can be argued that the castro [hillforts from the Iron Age] continued to have a hierarchical centrality over the places around it, 
documented only late in the written record despite its pre-Romance toponomy (Zafara, Mámoles, Cozcurrita). When the old nearby 
settlements were formalized as villages, the “Cerro de la Luz” ”…[near Constantim, Portugal and Moveros, Zamora] was maintained as a 
religious type hub… [near Constantim, Portugal and Moveros, Zamora]… and in certain castral villages, where the church was located at 
the highest point of the town… 
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While some control was indeed established in the wake of Islamic control in this time period 

through the assertion of the various power holders of the time, these newly created 

administrative jurisdictions also served to create a semblance of boundaries between the now 

independent kingdom of Portugal beginning in the early 12th century from the Spanish realms 

(Martín-Viso, 2000, p. 260). Along this permeable border new settlement or the consolidation 

of settlement based on preexisting, older settlement was established. Place names beginning 

with the common Villanueva (new village) are an example of these newly created settlements 

appearing in the 13th century (Martín-Viso, 1996, p. 147).68  

 
Settlement Earliest mention(s) Reference Lordship 

Pino 1186, 1291 Tumbo Negro, Pleito 1291 Contested but likely small 
secular señorío 

Villardiegua de la Ribera 1261 Tumbo Blanco Realengo 

Villanueva de la 

Malasentada (Dehesa) 
1261 Tumbo Blanco Realengo 

Fariza 1221 Fueros de Zamora Uncertain, likely realengo 

Constantim 1211 Royal Donation of Sancho I69 Monastery of Moreruela 

Ifanes 1211 Royal Donation of Sancho I Monastery of Moreruela 

Vila Chã de Braciosa 1231 Pleito of 1231  
Order of Knights Templar, 
Hospitaller, and 
Monastery of Moreruela 

(Table 8) Known control of lands of villages and dehesa first mentioned in written sources in 12th to 13th centuries 

 
Giving further evidence that there was not a complete depopulation of the area in the 12th 

and 13th centuries in this frontier land, lesser local elites on the Spanish side of the Duero 

exerted control of what may have been small, local, and somewhat transient populations to 

form dehesas - private, elite owned conglomerated lands where pastoralism, particularly 

cattle dominated and whereby rent could be exacted (Martín-Viso, 1996, p. 140). The word 

dehesa has several meanings which apply to its description, use, and historical context. 

According to the 21st edition of the Royal Spanish Academy dictionary of the Spanish 

language, a dehesa is “Tierra generalmente acotada y por lo comun destinada a pastos” (a 

delimited land intended for pasturing) (Real Academia Española, 1992). Fra-Paleo (Fra-Paleo, 

2010) defines it as “a cultural landscape; a savannah-like wood pasture that is the result of 

 
68 The settlement in this study, the dehesa of Villanueva de la Malasentada, is an example of these newly consolidated settlements from 
the 13th century. 
69 Information attained from Azevedo 1979. 
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prolonged human action. It works as an extensive and integrated agrosilvopastoral system 

where agriculture, forestry and grazing are combined in a sustainable manner.” Martín-Viso  

puts the concept of dehesa into an historical context arising from the Middle Ages. He 

describes it as part of a “trilogy” of feudal settlement types, the villa, being the largest 

followed by the aldea, and finally the smallest, the dehesa (Martín-Viso, 1996, p. 139). 

Regarding the origins of the dehesas of Sayago, Martín-Viso theorizes that the concentration 

of dehesas in Sayago arose from the previous Iron Age hillfort settlements located on the 

banks and cliffs that had persisted through Roman conquest and into the early Medieval 

Period70 (Martín-Viso, 2000, p. 259). The dehesa, he explains, was a pastoral landscape 

inhabited by a few families that managed and raised cattle. Part of the señorialización of the 

landscape, the land was owned by a lord, señor and the families paid a rent to work the land. 

Some dehesas developed into minor communities with a small church or chapel. Martín-Viso 

also indicates that many dehesas in the Sayago region served the function to not only claim 

rent from the occupying families but to control the greater landscape by inhabiting it for 

defense (Martín-Viso, 2000, p. 287).  

 
From Romero’s work, it is known that the Peña Redonda/San Mamede hillfort had some 

occupation/frequentation until the early medieval period (Romero, 2015). Martín-Viso 

suggests that this settlement and other hillforts like it in Sayago with their “ancestral model” 

of pastoralism with pressure from aristocratic lords and the greater Leonese and Castilian 

monarchies began a process of “sedentarization” but had low populations. These small 

sedentary populations that had originally formed along the banks of the Duero River as 

hillforts became the basis of some of the dehesas of the medieval period that remained with 

an economic focus on pastoralism. At the same time, Martín-Viso continues, larger nearby 

sedentary settlements  aldeas were encouraged to develop and became religious nuclei with 

the establishment of churches (Martín-Viso, 1996, p. 139, 2000, p. 259). Information is scant, 

but it is likely that both settlements (the dehesa and the aldea) coexisted during the early 

medieval period with the dehesa later becoming abandoned, likely the Despoblado de Bozón 

(Hearn, 2021), and later absorbed by the formerly medieval aldeas of Torregamones and 

Villardiegua de la Ribera in the early 20th century (Hearn, 2021). 

 
70 The continuity of these settlements persisting continuously from the Iron Age is uncertain, however. Occupation, abandonment and 
revisitation of Iron Age settlements is documented in other parts of the peninsula (Tejerizo & Vigil-Escalera, 2017). Unfortunately, the 
archaeology has not provided a clear chronology of this region of the Duero. 
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For much of the study area in the 12th and 13th centuries the region remained a periphery 

barely acknowledged by monastic and external powerful aristocratic landlords. Instead, the 

villages of the area appear to maintain a system of communal land management resistant to 

the tide of señorialización occurring in other parts of the peninsula. The existence of 

communal property, Martín-Viso asserts, can be equated to a certain level of local resistance 

of adapting ancestral models of land management to the new feudal systems at the time 

(Martín-Viso, 2000, p. 272). Gradually, however, the region did, in a piecemeal fashion, fall 

under the dominion of external aristocratic control as both secular and ecclesiastic interests 

desired to seek rent from lands previously ignored (Martín-Viso, 1996, p. 154). 

 

 
(Fig. 21) Jurisdiction in the Duero River borderlands in the High Middle Ages. Red areas also indicate partial bishopric ownership of lands. 
Map partially adapted from (Monsalvo-Antón, 1997) 

 
By the end 13th century, much of the study area on the Spanish side remained realengo but 

under the loose administrative control of the church in Zamora where it owned properties 

and extracted rents.  

…la organización diocesana extendía la administración eclesiástica y su fiscalidad por 
doquier y los cabildos fueron importantes centros de poder en la zona, sobre todo en 
las capitales episcopales - Zamora, Ciudad Rodrigo, Salamanca y Ávila - pero no 
alteraban esencialmente el mapa jurisdiccional. En efecto, los dominios de obispos y 
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cabildos constituían modestos enclaves de bienes y aldeas - a menudo una docena de 
lugares o incluso menos en cada caso, minoritarios en el conjunto y de dimensión 
comarcal o subcomarcal.71 (Monsalvo-Antón, 1997, p. 278) 

 
The dearth of documental evidence from this time period precludes any definitive conclusions 

on the landscape organization closest to the Duero River, but nearby areas do indicate how 

lands were organized in order to obtain sufficient rents. The Portuguese side saw great 

fluctuations of conflict and cooperation between the monarchy of Portugal in the 13th century 

and its relationships with the Leonese/Castilian monarchs as well as the monastic and military 

orders. By 1286, the Duero River region in Portugal saw the establishment of the village of 

Miranda do Douro whose regional authority would successively grow in importance and 

eventually consolidate Portugal’s presence and power in the region (A. Alves, 2013, p. 9). The 

signing of Treaty of Alcañices in 1297  eleven years after the foundation of Miranda do Douro 

helped to not only contribute to Miranda’s importance as a military and political frontier town 

for the Portuguese monarchy it also helped to solidify the borders between the Kingdom of 

Portugal and the León-Castile monarchy (Vaz, 2008, p. 20). Although contested through 

several conflicts from the 14th century onward, this treaty led to the establishment of the 

borders known today (Vann, 2003, p. 48).  

 
1.6.3.2.2 Vegetative resources: Agrosilvopastoralism  

 
Owing to the poor quality, acidic soil of the extreme western lands of Zamora and the eastern 

lands of Trás-Os-Montes approaching the Duero, wheat cultivation was limited. Instead, the 

more adaptable crops of rye and barley were encouraged in these village holdings particularly 

from the Cistercians of Moreruela. As a result, animal grazing played a much greater role in 

these frontier villages (Alfonso-Antón, 1980, p. 68). The landscape organization of many 

villages began to reflect the dominance of pastoralism as well although the lack of definitive 

archival evidence from the villages in this study would preclude any definitive conclusions 

regarding land use in the region. From archival data from the Monastery of Moreruela in other 

villages under its control, it is theorized that systems of biennial crop rotation and walled crop 

 
71 … The diocesan organization extended the ecclesiastical administration and its taxation everywhere and the councils were important 
centers of power in the area, especially in the episcopal capitals - Zamora, Ciudad Rodrigo, Salamanca and Ávila - but they did not essentially 
alter the jurisdictional map. Indeed, the domains of bishops and cabildos constituted only modest enclaves of goods and villages - often a 
dozen places or even fewer, a minority in the greater regional or sub-regional dimension. 
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enclosures were beginning to appear in 13th century in order to protect crops from the 

trampling of grazing animals (Riesco-Chueca, 2015). The 13th and early 14th century “grants of 

rights” fuero) to Ifanes, Portugal and other archival documents under the Cistercian control 

provides a description of the “Granja de Ifanes”  with an indication of an organization of the 

village landscape that includes the importance pastoralism. The documents provide mentions 

of viticulture, the planting and payment of rent in rye, and the existence of grazing lands 

(prados) (Alfonso-Antón, 1980, pp. 311–313; Rodríguez, 1990, pp. 165–169). Even more 

coetaneous detail is provided from monastic archives from the nearby village of Palazuelo72. 

In 1297 the Abbot of Moreruela, da la villa de Palazuelo a cien pobladores con tal pleito que 

la hayan, la labren, la planten y posean por heredad, reservandose la granja de la sacristania 

con sus dehesas, prados y términos, asi como una viña y sus longueras que fueron dadas a la 

sacristania desde hacia mucho tiempo 73(Alfonso-Antón, 1980, p. 314). The discussion of 

dehesas and prados would indicate the strong presence and value attributed to cattle grazing. 

Even more notable is the inclusion of the term longuera. A term still used today, longuera 

refers to elongated strip fields used for plowing and planting of cereal crops in the poor 

quality soil. Typically unenclosed, boundaries of the longueras74 are composed of simple 

stones called lindes placed periodically between the narrow fields and at the ends to delineate 

them (Prada-Llorente, 2005). Dedicated to cereal cultivation, these strip fields are grouped 

together and form contiguous and continuous swaths of a landscape located further away 

from the nucleated settlement and its smaller enclosed horticultural and family plots.  

Although this farming concept was common throughout Medieval Europe, there is no 

definitive written documentation that it existed in widespread fashion throughout the Duero 

River borderland agrarian landscape. Nevertheless, the various types of land use mentioned 

in these early documents could be an indication of the beginnings of the organization of the 

rural landscape in the concentric pattern common in other parts of Western Europe (Glick 

2003, 40). Careful not to over extrapolate the organization of villages to represent the whole 

 
72 Some debate has arisen as to whether Palazuelo, referred to as “Terra de Miranda” (Portugal) in the Cistercian documents is actually 
Palazuelo de Sayago (Castile-León) (Rodríguez 1990, 224).  
73 …gives the town of Palazuelo to one hundred settlers with such a legal decision that they have it, cultivate it, plant it and possess it as an 
inheritance, reserving the sacristan's farm with its pastures, meadows and lands, as well as a vineyard and its longueras that were given to 
the sacristan for a long time 
74 Today in the county (comarca) longueras are referred to as Llatas or Yatas 
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of area under the control of the Monastery of Moreruela in the 13th century, Alfonso-Antón 

describes many of the villages as following a pattern75:  
 

En torno a estos núcleos de habitación se organiza el paisaje agrario de la zona. Tierras 
y viñas, huertos y ferreñales, prados y dehesas se organizaban en el término de la villa, 
donde las casas… con sus corrales se construían unas junto a otras. Alrededor de estas 
o mezcladas a veces con ellas huertos y ferreñales se aprovechaban de más abono y 
más agua y también de cuidados más intensivos precisamente por su cercanía a la 
vivienda. Le seguían los campos de cereal y las viñas distribuidas en pagos diferentes, 
los prados y dehesas junto a los ríos, donde también se localizan algunos huertos y 
linares y por supuesto, los molinos; más allá está la zona de monte y bosque que 
permite la existencia de esta economía agrario-pastoril76 (Alfonso-Antón, 1980, p. 
125). 
 

Although Alfonso-Anton’s description perhaps does not encompass the whole of the villages 

on this frontier periphery, it is an indicator of the direction of rural landscape organization 

that would become more consolidated by the late Medieval and Early Modern Periods which 

will be described later. 

 
1.6.3.2.3 Hydrologic resources  

 
Fluvial systems in the region during Middle Ages are documented as having important roles 

in the villages near the Duero River. With the gradual rise of cereal cultivation and pastoralism 

during the Middle Ages on the plains on opposite sides of the Duero River, the numerous 

streams coursing over the landscape served several purposes. Many of the streams are 

intermittent. Although there is no definitive archaeological evidence of when they were 

constructed in the village lands of this study, the presence of watermills on many of these 

streams for the milling of grain is documented in the 12th and 13th centuries in other nearby 

parts of western Zamora (Lera-Maíllo, 2010, p. 2; Martín-Viso, 2000, p. 174). Alfonso-Antón’s 

archival analysis of the Monastery of Moreruela found that there was no mention of the 

construction watermills during the 11th to 13th centuries. Documents only discussed either 

the maintenance or inheritance of them (Alfonso-Antón, 1980, p. 134). Despite this, it is well 

 
75 Alfonso-Anton’s use of the term dehesas, however, differs from Martín-Viso’s (1996, 2000) and appears to describe them as a form of 
enclosure. 
76 The agrarian landscape of the area is organized around these nuclei of habitation. Lands and vineyards, orchards and forage crops, 
meadows and dehesas were organized in the municipality, where houses ... with their corrals were built next to each other. Around these 
or sometimes mixed with them, orchards and forage crops took advantage of more fertilizer and more water and also more intensive care 
precisely because of their proximity to the house. They were followed by the cereal fields and the vineyards distributed in different alloted 
lands, the pasture lands and dehesas next to the rivers, where some orchards and flax seed crops are also located and of course, the mills; 
beyond is the area of mountains and forests that allows the existence of this agrarian-pastoral economy. 
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known that ecclesiastic authorities the High Middle Ages commonly invested in the 

construction of watermills (Glick, 2007, p. 487; Vaca-Lorenzo, 1995a, p. 162). This investment 

in hydrologic infrastructure, Alfonso-Antón asserts, was part of the feudalization process and 

control brought over this borderland region (Alfonso-Antón, 1980, p. 135). 

 
1.6.3.3 Late Medieval to the Modern Period – Readjustment and consolidation 
 

1.6.3.3.1 Settlement 
 

As in many other parts of Europe at the time, the 14th and 15th centuries on the Duero River 

borderlands was period of demographic crisis. It was marked by periodic conflict and 

instability between Castile and Portugal. In the Miranda region of Portugal the plague of 1348 

followed by wars with neighboring Castile led to a demographic crisis as the population 

declined significantly (Vaz, 2008, p. 39). In Zamora, Vaca Lorenzo acknowledges the insecurity 

of the 14th century in the region describing the region as being marked by a trilogy of famine, 

war, and plague. Citing the historic archival data from the Becerro de presentaciones from 

León and the Nómina de lugares que pagaban diezmos a la sede zamorana, he finds that 

Zamora province suffered a total of 101 despoblados (depopulated, abandoned settlements) 

and among them in Sayago there were 26 (Vaca-Lorenzo, 1995b, p. 466).  

 
Because of the depopulation in late Medieval and early Modern periods in this area, it is very 

probable that repopulation or in some cases resettlement occurred in the study region. The 

second fuero of Ifanes in 1310 alludes to repopulation with “…a setaenta pobradores que 

moren personalmente en el lugar, o a mas entenderemos que y puedan morar con conseyo 

de omes buenos…”(Rodríguez, 1990, p. 394). The continuing instability beginning in the 14th 

century likely provoked the disappearance of several villages only to be reconstituted or 

repopulated years later. Table 9 shows the earliest written mentions in the late Medieval, 

early Modern period of the remaining settlements in this study.  

 
Although no documentation exists as to its founding, the village of Aldeia Nova (new village) 

in the parish and county of Miranda do Douro, and one of the villages documented in this 

study, appeared in written records for the first time in the Modern period. According to local 

legend, Aldeia Nova is a name in reference to the older settlement found within the 

boundaries of the villages near the cliffs at the Protohistoric/Roman site of São João. It is not 
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known exactly when the settlement at São João moved from the cliffs near the Duero River 

to the present day location of Aldeia Nova on the flat plains called the Planalto Mirandes. The 

first written mention of Aldeia Nova occurs in 1747 in Luis Cardoso’s extensive work, 

Dicionário Geográfico in which he provides an extensive entry on the village describing its 

geographic location, jurisdiction, church, crops, and most interestingly, its archaeological 

patrimony in reference to both São João and Villardiegua’s San Mamede (Peña Redonda) 

across the river but in sight of São João.77 In Luis Cardoso’s entry for Aldeia Nova it describes 

the village as being under the control (comenda) of a lord of Monteiro-mor along with Ifanes 

and Constantim (Cardoso, 1747, p. 221). This comenda was a grant to the Military Order of 

Christ likely received with the Portuguese seizure of lands held by the monastery of Moreruela 

in the 15th century. Due to the lack of documentation, it is uncertain that Aldeia Nova existed 

in this century. This comenda continued throughout the Modern Period (Mendes, 1981, p. 

174). By the 19th century, however, the comenda, like others throughout Portugal, were 

confiscated and sold in land confiscations typical of the liberal landscape reforms of the era 

(Bragança, 2013; Espinha da Silveira, 1993; Silveira, 1980). They are discussed in more detail 

below. 

 
The power and influence of the Cistercian monastery of Moreruela began to fluctuate in the 

14th century as both the external crises of the period as well as economic woes forced the 

monastery to gradually cede temporarily or permanently many of its more distant properties 

either through their sale or pressure from other competing powers. By the 15th century, the 

Portuguese crown seized the village holdings Moreruela in Miranda (which included the 

villages of Ifanes and Constantim of this study) and redistributed them to the Military Order 

of Christ (Casquero, 2008, p. 145). By the 16th century much of the Portuguese side fell under 

the administrative control of the newly created diocese of Miranda do Douro in 1545 (Vaz, 

2008, p. 61).  

 
On the Spanish side of the Duero River in the study area there was more of a mosaic of 

control. Most of the Spanish side of the study area consists of the land of Sayago which was 

overwhelmingly realengo. The Bishopric of Zamora, the Cabildo of Zamora, and the monastic 

 
77 The entry refers to these Romanized hillforts as being from O tempo dos Mouros  (the time of Moors) (Cardoso 1747, 221-222). The use 
of this term, mouros in Portuguese and moros in Spanish, has often been used by local inhabitants to describe manmade features on the 
landscape that were of indeterminant age (Alonso et al., 2008). Its use is a boon for archaeologists. 
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order of Hieronymites (established in the early 15th century) (López, Lafuente, & Úbeda, 2019) 

also exerted their control and influence through the collection of tithes and in some cases, 

additional rents from their small holdings that they possessed in some villages from the 

predominately realengo lands of Sayago from the 14th century and continuing into the late 

Modern Period. Although some villages were in fact realengo, the church, apart from the 

regular tithes which all villages paid, still could collect rents in places where it possessed land 

holdings. In Pino, north of the Duero, it continued as a secular señorío.  The modern day 

adjacent villages of Pino (del Oro), Carbajosa, and Cerezal (de Aliste) formed part of a secular 

señorío known to have been under the jurisdiction of the Ocampo family in the 16th century 

(Cañibano, 2012, p. 55; Moreno-Sebastián, 1984, p. 36) (Figure 22). By the 18th century, Pino, 

Carbajosa and Cerezal (de Aliste) according to the Catastro de Ensenada, continued as a 

secular señorío under the dominion of the Marqués of Valdecarzana.78 From the late 

19th/Early 20th century hand drawn planimetry maps79, the field name toponym located in 

southwestern Pino of Prados de la Iglesia (church pasture lands) is a likely indicator of a 

former small church property within the secular señorío of Pino (Figure 22a). 
 

 

(Fig. 22) Limits of Miranda and Zamoran dioceses and ecclesiastic and secular lordships in the study area in the mid 16th to 18th centuries. 
Map based on (Lera-Maíllo, 2018) and (Prada de Oliveira, 2006). 

 
78 Accessed from Catastro de Ensenada. Portal de Archivos Españoles http://pares.mcu.es 
79 Source: http://centrodedescargas.cnig.es PACONJ 1870-1977 CC-BY 4.0 ign.es 
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(Fig. 22a) Toponym, Prados de la Iglesia, in former secular señorío of Pino indicating a possible small church property from the past. 

Source: PACONJ 1870-1977 CC-BY 4.0 ign.es 

 

Settlement Earliest mention(s) Reference Jurisdiction 

Fariza, Zamora 1480 Survey of 
holdings ADZ 

Realengo 

Argañín, Zamora 1465 
Libro de 
visitaciones 
ADZ 

Realengo 

Salcedillo (Dehesa), Zamora 1480 Survey of 
holdings ADZ 

Realengo 

Bozón (Despoblado)*, Zamora Circa 1550 
Archivo 
General de 
Simancas 

Monastery of 
San Jeronimo of 
Zamora  

Aldeia Nova, Miranda 1747 
Dicionário 
Geográfico 
1747 

Comenda of 
Order of Christ 

(Table 9) Earliest written appearance and jurisdictional control of settlements in this study80 

 
The Modern Period in both the Spanish and Portuguese sides of the study area is marked by 

the continued dominance of the Catholic Church in the management of large portions of the 

landscape through the continued use of the tithe. This tithe was not collected in currency, but 

 
80 The first written references and Fariza and Salcedillo are found in the Archivo Diocesano de Zamora (ADZ) and are discussed in (Martín- 
Viso 1996). Fariza, although mentioned in 1220 as the location of the signing of the Fuero of Zamora (Rodríguez, 1990), Martín-Viso, as 
mentioned earlier, believes that the Fariza of 1220 may actually be the site of the protohistoric hillfort site known as El Castillo near 
modern Fariza today. Fariza not appearing in the Tumbos Blanco and Negro in the ADZ in the late 13th century could indicate that it had 
gradually become depopulated, and later reforming as the Fariza described by holdings of the Cabildo of Zamora in 1480 (Martín-Viso, 
1996, p. 141). Argañín is referenced as Algañin in a book of clerical visitations located in the ADZ. The dehesa of Salcedillo appears for the 
first time in the survey of properties of the Cabildo of Zamora, but if the theory of Rodríguez is true of Palazuelos de Miranda actually 
being the Palazuelo de Sayago, then the dehesa (unnamed) may actually be dated to the earlier Fuero of Palazuelos de Miranda in 1293 
with its mention of “…suas devesas…” in the fuero (Rodríguez, 1990, p. 383). Bozón is described as a dehesa in archival data found in the 
Archivo General de Simancas from the now defunct Monastery of San Jeronimo de Zamora describing its holdings (Faya-Díaz, 1994; 
Riesco-Chueca, 2018). 
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in agricultural production of the villages. Depending on the village, tithes could be collected 

directly by the church or those lords who were major patrons of the Catholic Church. If 

collecting tithes were not profitable, then the church or lord would rent the land and profit 

more from the rent than from the tithe (Álvarez-Vázquez, 1984, p. 16). The collection of both 

rents and tithes became a very strong point of contention for the peasant class of Zamora and 

throughout the rest of the Iberian Peninsula. 
 

…el diezmo era además una más de las rentas señoriales (una forma entre otras de 
apropiación del excedente productivo): tocar los diezmos era tocar toda la estructura 
socio-económica del antiguo régimen… En el siglo XIX el diezmo será ya un arcaísmo 
económico, y detrás de la Iglesia no está ya la nobleza sino la burguesía y los grandes 
propietarios, pero la supresión del diezmo es correctamente interpretada por la 
Iglesia81 (Álvarez-Vázquez, 1984, p. 35). 

 

By the 19th century during the Spanish confiscations (desamortizaciones), many of the church 

lands and those of the lesser nobility were sold off to willing buyers in parcels. With the 

wealthy local aristocratic elite in many cases buying up many of these lands, this led to the 

central and provincial governments to create a system of public lands called Montes de 

Utilidad Pública (MUP) or publicly controlled lands that allowed access to all for a minimal fee 

(Pérez-Soba, 2013, p. 53; Sánchez-Gómez, 1993, pp. 125–127). Similarly in Portugal, the 

arrival of the liberal reforms of the late 18th and early 19th centuries  involved massive land 

confiscations but also led to profound changes that resulted in the elimination of the manorial 

system, the hereditary transfer of property among the nobility (mayorazgo), and agrarian 

collectivism (Espinha da Silveira, 1993, p. 30). 

 
The desamortizaciones also had an effect on the landscape as whole settlements were 

absorbed and eventually disappeared. The smaller settlements of the Medieval Period, the 

dehesas, that had seen drastic reductions of population during the insecurity of the late 

Medieval Period began to disappear altogether by the Modern Period. With their 

depopulation, they were also referred to as despoblados. The desamortizaciones of the late 

18th and 19th centuries sealed their fate. Beginning in the late 19th century these uninhabited 

 
81 …the tithe was an additional rent paid to the señoríos (one form among others of appropriation of the productive surplus): to touch the 
tithes was to touch the entire socio-economic structure of the old regime ... In the nineteenth century the tithe will already be an 
economic archaism, and behind the Church there is no longer the nobility but the bourgeoisie and the large landowners, but the 
suppression of the tithe is correctly interpreted by the Church. 
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despoblados were parceled and sold off to nearby villages and incorporated into their 

territories (Hearn, 2021, p. 46).  In many cases the result of these sales did not favor the local 

residents, but other wealthy absent landlords. 
 

…no son precisamente los pueblos quienes resultan más beneficiados de estas ventas, 
sino la alta burguesía y algunos políticos y nobles, mayoritariamente de fuera de la 
provincia. No obstante, en los pocos casos en los que el conjunto - o sólo una parte - 
de los vecinos de un pueblo consigue la propiedad de alguna de estas dehesas, las 
consecuencias prácticas resultan siempre muy positivas82 (Sánchez-Gómez, 1991, p. 
53). 

 
1.6.3.3.2 Vegetative resources: Agrosilvopastoralism  

 
As mentioned earlier, the Duero River borderlands did not have abundant nutritive soils for 

wheat production as in other areas of the Iberian Peninsula. As a result, the landscape had 

strong reliance on pastoralism.  The emphasis on pasturing over grain cultivation was not 

strictly based on environmental conditions, however, but also the power and influence of the 

grazing guild called La Mesta that originated in the late 13th century. With the repopulation 

of the lands from the 13th century onwards, the guild dominated the exploitation of the 

landscape with its preferential use, grazing. By the 17th century communities began to 

challenge its dominance through legal suits in the courts winning local rights for cultivation in 

some cases (Álvarez-Vázquez, 1984, p. 27).  

 
With forest resources in late Medieval and early Modern Periods a level of conservation of 

this resource became paramount as so much of the economy at this time was dependent on 

the use of wood. 
 

Íntimamente relacionado con la existencia de montes y bosques está la explotación 
forestal. De la importancia creciente de la leña y de la madera nos da idea la 
preocupación de los monjes por proteger sus montes. Ante el incremento de la 
demanda de esos materiales por una población en alza que los necesita no sólo para 
calentarse y cocinar sino para construir sus casas y otros edificios, así como para 
mantener las ferrerías y fraguas, para hacer carbón, para construir sus aperos de 
labranza, en las diferentes operaciones de transformación de la lana, etc…83(Alfonso-
Antón, 1980, p. 259). 

 
82 … it is not precisely the towns who benefit the most from these sales, but the upper bourgeoisie and some politicians and nobles, mostly 
from outside the province. However, in the few cases in which the whole  or only a few  of the residents of a town obtain the property of 
one of these pastures, the practical consequences are always very positive. 
83 Intimately related to the existence of mountains and forests is logging. The growing importance of firewood and wood gives us an idea 
of the monks' concern to protect their mountains. Faced with the increase in demand for these materials by a growing population that 



Part 1. Introduction 
 

  78 

From the late Medieval period to the early Modern period the morphology and landscape 

organization of villages began to resemble its near fossilized appearance today. The 

agropastoral landscape in each village evolved to follow a concentric pattern of nucleated 

settlement interspersed with small enclosed horticultural plots for domestic use followed by 

an outer ring of larger, enclosed familial plots used for agriculture or the corralling of livestock 

followed by unenclosed plots used for grazing and/or grain agriculture and maintained by a 

system of village wide crop rotation. The origins and date of eventual consolidation of this 

landscape organization and morphology are the subject of continuous debate. The use of 

terminology such as longuera as mentioned earlier would indicate the beginnings of the 

concentric pattern of landscape in the High Middle Ages. Martín-Viso, in describing the 

importance of pastoralism in structuring the landscape organization in the study area in the 

12th and 13th centuries states: 

Todo este esquema se basa en un intenso pastoralismo de origen autóctono, aunque 
existen otras formas de producción. La actividad más importante es la ganadería, pero 
sin llegar a ser exclusiva… En cuanto a la agricultura, debieron existir algunas 
explotaciones, sobre todo alrededor de las viviendas, que serían el origen de las 
"cortinas" plenomedievales… Las "cortinas" son espacios agrarios cercados por muros 
y objetos de propiedad individual; se sitúan en torno a las viviendas o en las 
inmediaciones de la localidad84 (Martín-Viso, 1996, p. 121).  

 
The enclosures that Martín-Viso refers to are an important element to the agrosilvopastoral 

landscape from late Medieval, early Modern Periods. They appear as two distinct forms based 

on their plot size and location in relation to the village nucleus. The first, the cortinos 

(masculine ending), are small, privately owned irregular shaped enclosures found in the 

nucleated centers of the villages and extended to the immediate outskirts. They serve and 

served the purpose of providing families with garden vegetables and orchard fruits. Although 

their sizes and shapes would have most certainly varied throughout the centuries, their small 

irregular size and interspersed distribution between the homes and at the immediate 

outskirts of the villages are indicators of this type. These enclosures likely formed with the 

settlement patterns from the 13th century onwards (Prada-Llorente, 2011).  

 
 

needs them not only to heat and cook but to build their houses and other buildings, as well as to maintain the forges to make charcoal and 
make their iron agricultural tools, including the wool mills etc… 
 
84 This whole scheme is based on an intense pastoralism of indigenous origin, although there are other forms of production. The most 
important activity is livestock, but without being exclusive ... As for agriculture, there must have been some farms, especially around the 
houses, which would be the origin of the full-medieval cortinas... The cortinas are agrarian spaces surrounded by [stone] walls and are 
objects of individual property; they are located around the houses or in the vicinity of the town. 
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The second type of enclosure, likely becoming more widespread during this time period were 

the cortinas (feminine ending) (Spanish)/cortinhas (Portuguese).85 They are enclosed private 

plots located in a rough concentric circle around the nucleated settlement. While examples 

of their existence appear in archival sources from the 15th century as a customary feature in 

the Sayago region, other researchers describe them as a landscape feature of later periods 

(Riesco-Chueca, 2015, p. 121). Prada Llorente refers to the cortinas as a part of the rural 

landscape organization from the 15th and 16th centuries described in a legal dispute between 

Almaraz del Duero and the Monastery of Santa Marina del Burgo in 1528. In the legal 

documentation the cortina is listed as part of an allotted portion of land given to families in 

the rural territorial organization that consisted of: "una casa con un cortinal, un herrenal, un 

prado y una tierra de pan llevar" (Prada-Llorente, 2001, p. 119). Romero in his archaeological 

excavation of the Peña Redonda in Villardiegua de la Ribera refers to the cortina as a Modern 

period and later construction (Romero, 2015, p. 478). The common consensus among most 

landscape researchers is that the concentric pattern of rural organization recognizable today 

that implemented a system of biennial crop rotation called año y vez did not become 

consolidated until the Modern period (Álvarez-Vázquez, 1995). 

 
A specific size estimate of the cortinas would be difficult to determine because of their 

variance. Sánchez-Gómez (1991, 64) estimates that more than half occupy less than 0.5 

hectares. Their enclosures are marked by the uniquely constructed stone walls – a type of 

vernacular architecture— found only in the regions of western Zamora and eastern Trás-os-

Montes, Portugal (Prada-Llorente, 2001, p. 155; Sánchez-Gómez, 1991, p. 122). Their design, 

found throughout the study area are marked by their specific, regional construction style 

(Figures 23 a, b, c, and d).  The structure of the cortinas follow a pattern of periodically placed, 

very large pentagon shaped stones forming the initial base, followed by supporting stones of 

stabilization and fill (Sánchez-Gómez, 1991).  

 

 
85 The term cortina has been documented in Castile from the 9th century as part of the agrarian landscape where land donations were 
given to monasteries (Menéndez-Pidal, Lapesa-Melgar, García, & Seco-Reymundo, 2003). Cortina is believed to be derived from the Latin 
term cohors-tis meaning enclosed plot (Prada-Llorente, 2011, p. 66) 
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(Fig. 23a) Cortinos in Torregamones Photo from Google Earth 

 

 
(Fig. 23b) Cortinas in Villardiegua de la Ribera  Photo from Google Earth 

 

 
(Fig. 23c) Cortinas Pino del Oro, Zamora Spain Photo from author 
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(Fig. 23d) Structure of cortina stone enclosure. Cortinha near Aldeia Nova, Portugal. Photo from author 

 
The cortinas, unlike the smaller cortinos found closer to the nucleated village settlements, 

were subject to the community or municipal wide crop rotation called año y vez or tercios 

that include the common lands of a village (Prada-Llorente, 2005). This crop rotation divided 

the entire local entity into halves, thirds, or quadrants (hojas). With an alternating year to 

year schedule, the cortinas and the municipal lands fell into one of these hojas/folhas – crop 

rotation sections are used either for planting or pasturing. Sánchez-Gómez explains the role 

of private property in relation to the municipal wide crop rotation: 
 

Except for the small private fenced lands [cortinos], most farmlands are communal. 
Every year these communal lands are divided into portions called quiñones, 
vecindades or labranzas among the legally recognized inhabitants, the vecinos. These 
open lands are scattered among the forests and valleys, which are exploited according 
to an alternating annual año y vez cultivation system… According to it, the communal 
and private farmland is divided into two hojas or sections. One of them is cultivated 
and the other remains fallow (Sánchez-Gómez, 1995, p. 52). 

 
Emphasizing the importance of the community crop rotation, Sánchez-Gómez states that the 

cortinas, with some exceptions, were also subject to this agreement. 
 

Debemos recordar que estamos refiriéndonos al cortineo cerealista, por tanto de 
propiedad privada, pero las tareas que describamos son aplicables por entero a las 
"tierras centeneras" comunales… Recordando que nos encontramos ante un sistema 
de cultivo de año y vez, en el que también los cultivos de las cortinas respetan (salvo 
excepciones) el sistema de hojas…86 (Sánchez-Gómez, 1991, p. 126). 

 
86 We must remember that we are referring to the cereal crops in the privately owned sector, but the tasks that we describe are fully 
applicable to the communal "rye crops”,.. Remembering that we are faced with an año y vez cultivation system, in which the cortina crops 
also respect (with exceptions) the crop rotation hoja system. 
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The dividing line of the hoja, from the ethnographic record, was an undated, time and 

memorial traditional of the village. The villagers and town hall knew of the hojas/folhas and 

respected it if it was still extant in the contemporary communities of this study. Crop rotation 

in Early Medieval Europe is well documented (Bakels, 2005; Fernández-Mier & Alonso-

González, 2016; Hamerow et al., 2019). In Spain, the año y vez, biennial crop rotation, 

however, is not believed to have been fully implemented until the late Medieval or early 

Modern Period (Álvarez-Vázquez, 1995; J. García, 1964; Riesco-Chueca, 2015). 

 
In the late Modern Period the pressure from the liberal reforms to confiscate and sell off lands 

of the señoríos (both ecclesiastic and secular) gradually increased and even extended to the 

partial selling of municipal communal lands. Its effect went beyond the absorption of 

previously existing settlements (despoblados), the changes brought on by the 

desamortizaciones also affected the organization and management of agropastoralism. 

Before the land confiscations, communal municipal fields were raffled yearly to the town 

inhabitants to privately cultivate for the allotted time period but remained communal. 

Starting in the late Modern period to the present some communal lands became privately 

owned and often enclosed for two reasons: The municipal governments sold off older 

communal lands on the periphery of the older cortinas to families for profit; or former 

dehesas were put up for sale and then partitioned into smaller plots by the families interested 

in them. The sale of municipal lands and dehesas began to occur as the population of many 

villages began to increase in the mid to late 19th century and the needs for more arable lands 

increased as well (Sánchez-Gómez, 1991, p. 55). In cases of the sale of communal lands, 

Sánchez-Gómez states that the practice varied per village but was done con el fin de renunir 

el numerio necesario para hacer frente a los gastos municipales (Sánchez-Gómez, 1991, p. 

55). In Portugal the Lei (law) of 1861 saw not only the sale of church lands, but a formalized 

sale of baldios municipais (municipal common lands) as well (Espinha da Silveira, 1993, p. 44). 

The enclosures created from these sell offs took the shape of rectilinear fields – polygonal or 

even rectangular in shape – as they were parceled for sale (Figures 24a and b).  
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(Fig. 24a) Rectilinear fields in Villardiegua de la Ribera, Zamora  Photo from Google Earth 

 

 
 (Fig. 24b)   Rectilinear fields in Torregamones, Zamora  Photo from author 

 
1.6.3.3.3 Hydrologic resources 

Use of the tributary and primary alluvial systems for power generation for the milling of grain 

dates back to the Middle Ages with clustered areas of watermills found in the seasonal 

streams with enough turbulence in most villages. By the Modern Period, they were evident 

in all of the villages on the Spanish side of the Duero and documented in numerous entries in 

the Catastro del Marqués de Ensenada (Castaño-Blanco, 1992). During the period of high 

seasonal flow the mills, constructed with funds by ecclesiastic interests or local elites, ground 

the commonly harvested rye, wheat, and barley of the region (Vaca-Lorenzo, 1995a, p. 482).  
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Dating the watermills with precision currently is difficult because none have ever been 

excavated. Local scholars (Vaca-Lorenzo 1995a; Lera-Maíllo 2010) having consulted 

ecclesiastic records from the 13th century and later, have stated that many from nearby 

villages to those in the study area, date from the 13th century to later. In the 1750s a massive 

effort was made to take a census and document the goods and services of the crown of Castile 

with the Catastro del Marqués de Ensenada (CME). Among the data collected for each village 

were the quantity, location, and names and/or owners of its watermills. Due to this 

documentation, at the time of the CME in the 1750s, one fact is irrefutable: the watermills 

were both numerous and pre-existing (Figure 25).  
 

 
(Fig. 25) Watermills of Villardiegua de la Ribera, Zamora Spain. Photo from author 

 
Another use of the fluvial systems is as a source of food through fishing. While data is scarce, 

the Duero River served not only as a source of food, but also the trade and transportation of 

fish. Small fluvial fisheries in river systems confluent with the Duero, often financed by 

ecclesiastic interests such as the Monastery of Moreruela in Zamora were not unknown in the 

Middle Ages (Riesco-Chueca, 2015, p. 127). In the early 16th century Portuguese Livro de 

Alealdamento (Customs Registry) of 1517-1518, along the Duero River, the riverine port town 

of Miranda do Douro registered among many exported locally produced and foreign goods 

such as textiles, silk, wool, leather, pelts, salt, dyes, and even slaves. Emphasizing the tradition 

of fisheries, Vaz de Freitas describes the port of Miranda do Douro as a center with the export 

of large quantities of fish from not only the Atlantic coast and but also from fresh water fluvial 

systems to Spain (Vaz de Freitas, 2006, pp. 203–204). 
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The high water table for most of the year allows for the growth of grasses along the course of 

the streams creating optimum conditions for the pasturing and movement of pasturing 

animals. These grassy corridors are known in the local lexicon as “valles” (Prada-Llorente, 

2011, p. 44; Riesco-Chueca, 2012, p. 116; Sánchez-Gómez, 1991, p. 101) (Figure 26).  

 

 
(Fig. 26) Ovine pasturing in valle in Argañín, Spain. Photo from author 

 

These natural communal transhumance corridors on the landscape have allowed for the 

movement of flocks and herds in the villages of the region (Prada-Llorente, 2016) (Figures 32 

a and b). Often following the natural flow pattern of the intermittent streams found in the 

villages, these landscape types have allowed for the maintenance of communal field rotation 

systems unique to the region (Prada-Llorente & Maya, 2011). With their existence, sheep, 

goats, and cattle have passed through cultivation areas without trampling on the cereal crops 

ready for harvest. Dating this type before the Modern Period with certainty would be difficult, 

but it can be attributed to potentially the late Medieval or almost certainly to the early 

Modern Period to present due to its importance of maintaining the field rotation system 

(Riesco-Chueca, 2015). Sánchez-Gómez defines how unique the term valle is for the Sayago 

region: 
 

The valles… were and still are the main pasture lands in Sayago. Neither of these two 
words has the same meaning in Sayago as in standard Spanish or English. Valle in 
Spanish -as "valley" in English- means a plain between mountains… ln Sayago, 
however, valles are the open areas located between the cortinas:  they are both 
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pasture lands and cattle tracks which spread out to the limits of the forest (Sánchez-
Gómez, 1995, p. 57).  

 

1.6.4 The Contemporary Period 

1.6.4.1 Settlement 

Until the 1960s of the Contemporary period, settlement in the region carried over from the 

changes that had occurred in the 19th century. Beginning in the 1960s, however, previously 

developed technologies began to arrive in these villages such as the combustion engine and 

electric energy and the infrastructure required to support and distribute them (e.g. 

hydroelectric dams, paved highways, fuel stations). As a result, it changed not only the 

demands for forest and hydrologic resources for fuel and energy, it also led to the creation of 

industrial centers in urban centers within Spain, Portugal and other parts of Europe. These 

urban centers with their continuous need for workers to mine and pull the levers of industry 

by the middle of the 20th century began to lure families from their agropastoral existence to 

these rapidly growing urban centers. Spain saw significant internal migration as people began 

to move to the growing industrial hubs of Madrid, Euskadi, and Cataluña (Vilar, 2000, p. 132). 

Portugal, in middle of the 20th century struggled to maintain its far flung overseas empire and 

with few resources threw the bodies of many of its young men into the carnage of wars for 

independence throughout its African colonies (Marques, 2011, p. 116). Others either 

returning from these wars or escaping them emigrated to other European nations such as 

France or Germany while others emigrated to Brazil. Although occurring gradually, these 

global socioeconomic and demographic shifts had a significant impact on the agricultural 

hinterlands of many countries, and especially those in this area of study. These internal 

migrations and emigration led to a gradual large scale abandonment of village agricultural 

lands that has resulted in a significant population decrease (tables 4 and 6), but also landscape 

change unseen before in the history of the region.  

 
1.6.4.2 Vegetative resources: Agrosilvopastoralism  

Agrosilvopastoralism by the end of the Modern Period to the present has witnessed 

significant changes due to technological, socioeconomic, and political factors. These changes 

have brought to an end the once subsistence based economy common to this region. 

Although initially gradual, these changes have increased dramatically in the last 50 years. 
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Continuing into the mid to late 20th century, farming remained non-mechanized as the 

ethnographic record details. The first tractors began to arrive in most villages in the late 1960s 

to as late as the early 1980s (Figures 27 a and b). Adapting the tractor over the traditional 

Roman plow, was not a uniform success as the often small and/or narrow size of plots was 

not conducive for larger machines that required a greater turn radius (Sánchez-Gómez, 1993, 

p. 134). With mechanization or without, the agriculture of this region, marked by small plot 

enclosures, and poorer soil quality (Marino, Bergua, & Piedrabuena, 2017, p. 94) has never 

been a high output productive region, but more of a subsistence one (Prada-Llorente, 2001, 

p. 142). 

 
 

 

(Fig. 27a) Arrival of 1st tractor in Aldeia Nova, Portugal 1966. Photo 
courtesy of Sr. Esmeraldino of Aldeia Nova               

 

(Fig. 27b) Non-mechanized farming Argañín, Spain early 70s. 
Photo courtesy of Carmen of Argañín 

 

The natural vegetation as a result of technological advancements and demographic shifts 

gradually began to change. Although farming and pastoralism still does occur in the 21st 

century, all villages in this study either remained the same or saw an increase in the hectares 

of chaparral forest in the area (Table 10).   
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Municipio 

 
Year 

Monte leñoso/total (ha) 

Villardiegua de la Ribera 2010 460 

Villardiegua de la Ribera 2018 460 

Argañín 2010 350 

Argañín 2018 392 

Fariza 2010 1350 

Fariza 2018 1536 

Pino del Oro 2010 355 

Pino del Oro 2018 632 

 

(Table 10) Table demonstrating the change of monte leñoso87 in hectares over an 8 year period in the Spanish municipios in this study. 
Data derived from the Junta de Castilla de León reports on superficies de cultivo por término municipal reports found at 
https://agriculturaganaderia.jcyl.es/web/es/estadistica-informacion-agraria/superficies-cultivo-termino-municipal.html [21/7/2020] 

 
The arrival of butane fuel and later village wide electricity reduced the need for firewood 

leaving previously frequently travelled places in more distant parts of the village lands to be 

abandoned as the need for milling and firewood collection decreased. Gradually, these once 

well traversed locales saw an increase in vegetative growth over the course of several decades 

as their regular management by pruning decreased.  

 
Another factor affecting vegetative growth has been landscape abandonment as a result of 

migration and emigration mentioned earlier. The gradual depopulation of the region starting 

in the 1960s has had a significant impact on the appearance of the region. With the 

abandonment of the pastoral and agricultural lands, both forest and shrub growth (in some 

villages) have increased covering the once grazed and plowed landscape. Environmental laws 

established with the creation of the new national parks have restricted the remaining citizens 

from clearing brush without permission with the threat of steep fines for infraction. As a 

result, the landscape, for centuries a cultivated and heavily pastured one, is witnessing a 

substitution of shrub, grass and arboreal growth as these lands are no longer part of an 

intensive agrosilvopastoral subsistence economy (Marino et al., 2017, p. 97). The increased 

 
87 Monte leñoso as a term is defined as: Land with stunted trees, originating from a bud or root, with scrub or undergrowth formed by 
lower species that cover more than 20 percent of the surface, and whose use is for firewood or grazing. It includes the lands with several 
species of quercus and various Mediterranean shrubs.Translated from the Instituto de Estadística y Cartorafía de Andalucía Conceptos y 
definiciones  https://www.juntadeandalucia.es/institutodeestadisticaycartografia/anuario/anuario99/cap06/concep06.pdf  
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vegetation in the region has also coincided with a rise in wildfires, sometimes devastating in 

the number of hectares burned as the region is very hot and arid in the summer months.  

 
In the study area in Portugal economic pressures as in the 19th century caused municipal 

governments to sell off communal cultivation lands thus affecting the management of 

agricultural land. As a result, another type of strip field similar to the longuera of the Middle 

Ages called geira da arada is present in the parishes of Constantim and Ifanes today. 

Informants indicated that in this area in the 1940s and 1950s the parish aldermen sold off 

portions of the communal lands in the northeast and eastern sectors of these parishes to the 

town citizens. Each plot measured roughly 4000 m2 and was sold and registered in each 

individual’s name. The size of the plot was determined by how much land a normal person 

could sow with 1 sack of grain which was measured in the medieval system of alqueires (5 

alqueires = 1 sack of wheat) (Figures 28 a and b) 

 

 
(Fig. 28a) Geira da Arada Ifanes, Portugal. Photo from Google Maps 
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(Fig. 28b) Geira da Arada Ifanes, Portugal. Photo from author 

 

Regional and national governments also played a role in land management. Instead of 

harvesting the vegetative resources as had been done for centuries, some agropastoral lands 

began to have greater importance during the liberalism of the mid 19th century in the area of 

preservation. Beginning in the middle of 19th century and continuing into the present, Spain 

began establishing Public Utility Natural Zones, Montes de Utilidad Pública (MUP). These 

public state controlled and administered lands initially served to prevent heavily forested 

areas from falling into private hands during the vigorous confiscation laws during the Spanish 

Confiscation, desamortizaciones in the 19th century (Pérez-Soba, 2013, p. 54). By the 20th 

century their purpose served, among their diverse roles, to protect the ecological integrity of 

riparian zones. The creation of the regionally public protected Montes de Utilidad Pública saw 

very large portions of some Spanish local entities fall under this type of protection. In the 

study area, within these protected areas, rough grazing is permitted with a small fee for use, 

but cultivation is not. Three out of the four Spanish municipios have territory that fall under 

this designation (Figure 29). From the Spanish decree, Ley 43/2003, 21 de noviembre, 

Montes, in Article 13 sections b) and e) translated into English provide detailed description 

regarding the purpose and reason for management of these ecological areas. 

b) Los situados en las cabeceras de las cuencas hidrográficas y aquellos otros que 
contribuyan decisivamente a la regulación del régimen hidrológico, incluidos los que 
se encuentren en los perímetros de protección de las captaciones superficiales y 
subterráneas de agua, evitando o reduciendo aludes, riadas e inundaciones y 
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defendiendo poblaciones, cultivos e infraestructuras, o mejorando el abastecimiento 
de agua en cantidad o calidad.88 
 
e) Los que contribuyan a la conservación de la diversidad biológica a través del 
mantenimiento de los sistemas ecológicos, la protección de la flora y la fauna o la 
preservación de la diversidad genética y, en particular, los que constituyan o formen 
parte de espacios naturales protegidos, zonas de especial protección para las aves, 
zonas de especial conservación, lugares de interés geológico u otras figuras legales de 
protección, así como los que constituyan elementos relevantes del paisaje.89 

 

 
(Fig. 29) Spanish local entities in study area with Monte de Utilidad Pública 

 
Prior to the massive abandonment of the agropastoral lands as a result of migration, until the 

1960s woodland resources had been managed as designated communal lands. The monte 

(municipal communal forest land) was maintained by the town halls of each village. The town 

hall would allot to families every year a portion of the monte to prune for their domestic use 

– called the sorteo. From interviews, informants stated that the sorteo alternated lands every 

year per family in order to allow everyone access to the most optimum of parcels. Prada-

Llorente states that the wood resources were used predominately for firewood and collecting 

 
88 Those located in the headwaters of the hydrographic basins and those others that decisively contribute to the regulation of the 
hydrological regime, including those located in the perimeters of protection of surface and underground water catchments, avoiding or 
reducing avalanches, floods and floods and defending populations, crops, and infrastructure, or improving the supply of water in quantity 
or quality. 
89 Those that contribute to the conservation of biological diversity through the maintenance of ecological systems, the protection of flora 
and fauna or the preservation of genetic diversity and, in particular, those that constitute or form part of protected natural spaces, special 
protection areas for birds, special conservation areas, places of geological interest or other legal protection figures, as well as those that 
constitute relevant elements of the landscape Ley 43/2003, 21 de noviembre, Montes  https://www.boe.es/buscar/act.php?id=BOE-A-
2003-21339 [Accessed 22/7/20] 
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acorns as feed for their animals (Prada-Llorente 2001, 160). Wealthier families often 

possessed sufficient trees in their privately owned cortinas closer to the village center, but 

less fortunate families had to travel to the margins of the village lands to have access to the 

wood resources. The species most common in these communal lands were the holm oak and 

pyrenean oak (Quercus ilex and Quercus pyrenaica). Access to the more remote parts of the 

monte was achieved through municipal roads that were maintained by communal work 

organized by the town hall (Prada-Llorente, 2001, p. 106; Sánchez-Gómez, 1991, p. 289).  

 
The word monte is an umbrella term covering two types of vegetation, monte alto and monte 

bajo. Monte alto by its appearance to the residents of the village is a woodland. To forest 

engineers in Spain, it is more nuanced and defined as “terreno ocupado por una masa arbórea 

nacida de semilla.”90 Until the massive outmigration of the 60s and 70s, and the later park 

declarations of the late 1990s and early 2000s this resource was maintained and not 

exhausted by the careful pruning of branches and smaller growth of the species found in these 

woodlands. Today, however, with the advent of the international park zone and the 

environmental restrictions placed on the remaining residents, woodlands have increased in 

size in areas that were once cultivated and/or pastured. As a result, species such as juniper 

(Juniperus oxycedrus) have seen an upsurge in their range in both the canyons and high plains 

of the region (Figure 30). Younger oak saplings which would have been eaten by cattle or later 

pruned for firewood are left to grow unchecked with grasses causing a thick dry brush that is 

susceptible to wildfires. Much of monte alto today is often the result of the lack of human 

interaction on the landscape for an extended period of time whereby chaparral species left 

unchecked have produced seed and have grown. 

 

 
90 https://www.mapa.gob.es/estadistica/pags/anuario/2010/AE_2010_12_Metodologia.pdf  
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          (Fig. 30) Invasive juniper species in monte bajo Argañín, Zamora. Photo from author 

 

Since the Middle Ages, all village maintained both woodland and shrubland areas (Prada-

Llorente, 2011, p. 35). Residents refer to monte bajo as shrublands. Locations of these small, 

controlled woodlands varied but were often found in areas of difficult accessibility and/or 

poor soil quality. This landscape is often marked by interspersed oak and shrubland and 

continues to be maintained by the limited grazing that still occurs on the regional landscape. 

It is perpetuated not by seed as the woodland monte alto is, but by the growth of shoots from 

the roots and stems of the oak species, Quercus ilex.91 Monte bajo, while referring to the type 

of vegetation and its density, it is also important to note its distribution. Human influence has 

contributed to both its distribution and now its proliferation in some local entities. Before the 

mass migration from the villages beginning in the 1960s, monte bajo, a type found in the 

periphery of the villages, was maintained by the rough grazing of cattle and sheep as well as 

the careful pruning of the predominate carrasco (Portugal)/encina (Spain) oak species.  

 
Similar to the MUPs, are the communal lands found in the villages of both Spain and Portugal. 

Rather than being state controlled and managed, they belong to and are managed by the local 

municipalities. While the publicly owned MUPs the lands cannot be sold, there have been 

times in the history of the villages of both nations where public lands that were dominated 

by monte bajo were sold, parceled, and later used for cultivation and/or pasturing. 

 
Today, monte bajo is increasing in size with new government restrictions on burning and 

cutting. With many villages on both sides of the border falling within the jurisdiction of the 

 
91 https://www.mapa.gob.es/estadistica/pags/anuario/2010/AE_2010_12_Metodologia.pdf 
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internationally protected park zone, these new protections as well as the aforementioned 

demographic changes in the villages, have allowed for the proliferation in monte bajo. 

Ethnographic sources including state forest engineers have noted the escalated distribution 

of the formally rare Juniperus oxycedrus appearing in not only monte alto but monte bajo as 

well. 

 
By the late 1990s, Portugal, recognizing the singularity of the landscape and its ecology, 

established a Natural Park Zone to not only protect the chaparral forests and other vegetative 

zones, but also saw the natural landscape as an opportunity to promote income through both 

ecological and cultural tourism with the Douro River as the focal point. By 2002, Spain 

followed suit thus forming an international park zone with Portugal’s protected area. 

Continuing with the focus on ecological conservation but also promoting sustainable 

development, yet another layer of natural vegetation protection was added with the 

establishment of the Meseta Iberica Biosphere Reserve in 2015 as part of UNESCO Man and 

the Biosphere (MAB) Program92. Overlapping most of the international park zone it also 

encompassed large swaths of the Trás-Os-Montes region of northeastern Portugal. 

 
In addition to governmental preservation efforts of forest resources, the region also saw 

national and international initiatives at reforestation with several plantation-style 

reforestation programs. The plantations seen on the landscape today are small scale 

monoculture tree plantations from the late 20th century to present of oak (Quercus rubra), 

pine (Pinus pinaster), cherry (Prunus avium), chestnut (Castanea sativa) and ash (Fraxinus 

excelsior) found on the northern Portuguese parishes of Constantim and Ifanes of this study. 

The plantations serve to either to reforest the region or serve commercial use with the selling 

of lumber in 20, 40, 60 years. The earliest plantations were planted in the mid-1990s. A 

significant amount were planted between 1998 under the European Economic Community 

reforestation measure (EEC) No 2080/9293. Still more were planted between 2002 and 2006 

under the joint European Union and Portuguese rural development and afforestation 

initiative titled, Programa RURIS94 in the early 2000s (Nobre, 2010). Prior to the planting of 

these tree plantations beginning in the 1990s in Portugal, the lands were dominated by the 

 
92 Source: https://en.unesco.org/biosphere/eu-na/meseta-iberica [Accessed 22/7/2020] 
93 (EEC, No 2080/92, https://op.europa.eu/s/oJB2) 
94 (https://www.ifap.pt/fta-ruris-regras)  
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geira da arada strip fields discussed earlier or were common lands managed by the freguesia 

and sold to private interests, particularly local residents. 
 

1.6.4.3 Hydrologic resources 

 
The fluvial resources saw some significant shifts in use as well. As road networks in both Spain 

and Portugal improved, the Duero/Douro declined in its transport of commerce as goods 

slowly began to arrive via truck rather than by boat. The watermills that began to appear in 

the Middle Ages and thrived throughout the Modern Period began to fall into disuse 

according to many ethnographic sources by the early 20th century with the development of 

the combustion engine that allowed year around milling to occur and decreased travel time 

to the newly constructed mills with engines closer to village centers rather than to the often 

distant fluvial mills. Hydraulic power once used to turn the grindstones on the streams to 

make flour, now served a new purpose, to turn turbines to generate electricity at several 

hydroelectric dams constructed along the course of the Duero River in the study area 

throughout the mid 20th century (Figure 31). With the construction of these dams, older areas 

of power generation, i.e. mills, which are documented in the CME from the Modern Period as 

well as in the ethnographic record, were covered by the rising waters. In this study area, the 

hydroelectric dams today from upriver to downriver are Villalcampo (1949), Castro (1946), 

Miranda (1961), and Picote (1958). 

 

 
(Fig. 31) Castro Hydroelectric Dam constructed in 1953 near Villardiegua de la Ribera, Spain and Paradela, Portugal. Photo from author  
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1.6.4.4 Mineral resources 

 
From the 20th to the present, the mineral resources of the landscape have seen various 

periods of significant extraction of tungsten, granite, and gravel for economic gain. Located 

away from the village core settlements and the Arribes river zones on the Planalto Mirandes, 

these former and currently operating mineral extraction zones, although few in number, 

demonstrate the changing view of the landscape since the 20th century with the decision to 

mine raw materials for industrial economies. In the Freguesia of Ifanes from 1902 to 199195 

tungsten mines were operated periodically at two locations (Figures 32a and b). Initially as 

foreign mining concessions, they were operated by the German company, Klockner-

Humboldt Deutz during World Wars I and II (Lage, 2009, p. 230). Although small operations, 

both the freguesias of Vila Chã de Braciosa and Ifanes currently have granite quarry zones 

(Figure 33). Both are locally owned. 

 

 
(Fig. 32a) Abandoned tungsten mine in Ifanes, Portugal. It is located north of the village center. Photo from author 

 

 
95 Source: http://www.dgeg.gov.pt [Accessed 22/7/2020] 
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(Fig. 32b) Second abandoned tungsten mine in Ifanes, Portugal Photo from author 

 

 
(Fig. 33) Active granite quarry in Ifanes, Portugal. It is located south of the village center Photo from author 
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2. Methodology – A diachronic analysis from three perspectives 

 
2.1 Introduction: An interdisciplinary approach 

 
Telling the various aspects of the history or evolution of a landscape has been expertly done 

utilizing numerous techniques and methodologies for over a century through various fields: 

archaeology, history, geography, ethnography, ecology and in the past thirty years with the 

advent of more sophisticated computer technology, satellites, and drones, in the area of 

geosciences and remote sensing. Often resigned to their specific fields, collaboration and 

interdisciplinary approaches, although having occurred in projects such as COST Landmarks 

A27, they are implemented but often with difficulty (Orejas & Reher, 2010, pp. 550–551). The 

number of interdisciplinary projects and collaborations, however, is ever increasing within 

Spain as well as throughout Europe. Projects such as The Potenza Valley Survey Project from 

Ghent University96, or the CHiLaT collaborative project between Newcastle University and 

several Turkish universities97 are examples of this growing field interdisciplinary approaches 

to studying landscape. In Spain several recent and ongoing projects implement 

interdisciplinary methods as well (Grau, 2015; Mayoral-Herrera, Cerrillo-Cuenca, & Celestino-

Pérez, 2009; Rueda-Galán et al., 2021). On the greater international level, these 

collaborations are showcased at the International Association of Landscape Archaeology’s 

(IALA) biennial conference98, the Landscape Archaeology Conference, held in Madrid in 2021.  

 
The EST-AP group is novel in Spain in that it encourages the development of new 

methodologies and incorporates various perspectives in detailing the diachronic analyses 

conducted in its research projects in the Iberian Peninsula. The research group views 

incorporating the knowledge and toolsets from environmental archaeology, geosciences, and 

ethnoarchaeology is essential to understanding the evolution of the landscape (Alonso, 2010; 

Romero, 2015, p. 436; Vázquez-Calvo et al., 2016). Thus, for this study, an approach that 

would integrate a variety of methodologies and tools capable of analyzing the evolution of 

landscape was decided upon. As Orejas (Orejas 2008; Orejas, Mattingly, and Clavel-Lévêque 

 
96 https://research.flw.ugent.be/en/projects/pvs-potenza-valley-survey-project-italy [Accessed 13/9/2021] 
97 https://www.ncl.ac.uk/mccordcentre/research/projects/projects/chilat-
culturalheritageinlandscapeplanningfordevelopmentinturkey.html [Accessed 13/9/2021] 
98 https://iala-lac.org/upcoming-lac-conference/ [Accessed 13/9/2021] 
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2009, 23) and others have advocated for a more synthetic approach to diachronic landscape 

analysis, this research will not only build on the detailed archaeological research of the 

Protohistoric and Antiquity periods in the study area, but also continue the story of the 

landscape into the present by incorporating historic archival primary and secondary sources 

from the Middle Ages to the early 20th century to the early production of remote sensing with 

aerial photography to the current satellite based detection using a plethora of different 

sensors. Fundamental to all aspects of this research, this study will incorporate a third very 

important source: ethnographic, soft data. Long dismissed as unreliable, incongruous with 

empirical data or simply unworthy, qualitative, ethnographic data detailing community 

memory of the landscape provides new, invaluable insight to landscape use, history, 

perception, and values from the current or recent inhabitants in the region. This ethnographic 

addition, included with the scientific analysis of the landscape, helps to bring the diachronic 

analysis into the present day with the contribution to the process of knowledge transfer to 

the region’s stakeholders in order to aid and inform landscape use decision making.  

 
Important to note is that all of these methods are not simply juxtaposed studies. They are 

unified through the use of Geographic Information System (GIS) software whereby both 

empirical and qualitative data are incorporated and synthesized to develop a contemporary 

understanding of a new landscape model that demonstrates the evolution of the landscape 

from a multi-faceted perspective. In Figure 34 below one can see the objective existence of a 

given physical space. This “physical space” signifies the geomorphology of the land, its 

geology, its hydrology, its soils, its vegetation, and its climate at any given period of time. 

Although the land and more recently the climate have been modified by people continuously 

through time, the physical space has no subjective value attached. People attach value to a 

physical space making it a landscape or more specifically, a cultural landscape. Empirical 

analyses using a variety of tools and methods approach a given physical space with the 

research question of how people have interacted, altered, and used this region over time. 

Archaeological and Historical data uncover the earliest forms of human environmental 

interaction with a physical space. These methodologies in turn reveal details of this landscape 

and human environment interaction over time. Ethnographic or Soft Data analyses reveal 

how the many features of a physical space have contributed to the development of 
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community perceptions of the landscape. These perceptions also help to develop an intimate 

knowledge the communities have of the landscape known as Local Spatial Knowledge. 

 

(Fig. 34) The synthetic multidisciplinary approach to the diachronic analysis of this study 

 
Analyzing the historic evolution of human environment interaction will be completed using 

three different approaches; a qualitative ethnographic analysis, a GIS based archaeological 

and historical analysis of the study area, and a remote sensing analysis.  

 
The first approach is an ethnographic one and is composed of two studies; a stakeholder 

perception study consisting of interview questions regarding the research area followed by 

more detailed participatory activities of the target communities in the study area that include 

detailed perception studies and the ascertainment of communities’ Local Spatial Knowledge 

through interviews, workshops, and pedestrian surveys with residents. The local spatial 

knowledge composed of both tangible and intangible characteristics of the landscape, 

discussed in greater detail later, will be documented and mapped into a GIS and used to better 

inform the other two empirical analyses. 

 
The second approach will be to use a GIS based historical/archaeological methodology called 

Historic Landscape Characterization (HLC). Discussed in greater detail below, HLC 

incorporates previous archaeological research, aerial photography, historic maps, other 

written and graphic sources, and most importantly in this study, ethnographic data attained 
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from the local village entities studied. Through the use of a database attached to the GIS, the 

HLC facilitates time layer analyses of land use and change in this study from the Protohistoric 

period to the present. 

 
The third approach in this research evolved from results of the ethnographic analyses. An 

overwhelming theme of the interviews was the change on the landscape due to land 

abandonment and loss of population. As a result, a quantitative analysis using remote sensing 

from satellite spectral bands was deemed extremely valuable to determine landscape change 

over time detailing the change in vegetation as a result of human environment interaction 

and management over a 35 year period. This analysis both integrates with and supports the 

more subjective Historic Landscape Characterization methodology  and ethnographic 

approach by quantitatively and visually demonstrating diachronic landscape evolution 

through an analysis of land use and land cover changes. 

 
2.1.1 Publications from this research 

At the time of this writing, two of the three approaches (their methodologies and results) 

have been published in international journals. The ethnographic participatory mapping 

approach and a portion of the results were published in the Journal of Rural Studies (Hearn, 

2021). Aspects of the methodology and results of the ethnographic perception study were 

published in the Journal of Sustainability (Hearn & Álvarez-Mozos, 2021). The remote sensing 

classification and vegetation indices methodologies and results were also published in the 

Journal of Sustainability (Hearn & Álvarez-Mozos, 2021). Portions of the Historic Landscape 

Characterization methodology and results have recently been submitted for review.  

 

2.2 Ethnographic 

2.2.1 Theoretical approach 

2.2.1.1 Public archaeology and the Iberian Peninsula context 

As with the use of GIS software, ethnographic data is also fully interwoven into the three 

approaches to this study. To develop a better and more profound understanding of 

landscapes in the Iberian Peninsula, Orejas calls for a synthetic analysis of the landscape 

which incorporates (Orejas, 2008, p. 79): 

• a diachronic analysis that portrays its historical development 
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• an integration of "all possible sources" such as local traditions, literature, and 

iconographic elements  

In addition to archival sources, the role of ethnographic data is imperative when incorporating 

sources such as local traditions, literature, and iconographic elements. Taking a diachronic 

viewpoint ranging from the archaeological past to the present, Orejas also emphasizes the 

importance of highlighting the social process involved in the creation of the landscape which 

include "the dynamic interactions with the environment, both in the past and in the present" 

(Orejas and Reher 2012, 35-36). It is the period of landscape evolution “in the present” or at 

least within human memory either individual or collective when archaeology meets the idea 

of the “public.” Interacting with the public takes on a multitude of forms in the field of 

archaeology. At times contentious in its objectives and eventual outcomes, the broad term of 

“public” and its association with archaeology is an ever growing field full of debate as to the 

appropriate role of its practitioners and society. 

 
Public archaeology evolved out of two different, but nevertheless Anglo-Saxon traditions 

from the United States and from the United Kingdom (Almansa Sánchez 2011, 89). Facing 

different historical realities where archaeology has interacted with the public, it has been for 

distinct reasons, pressures, and needs. These two countries, in turn, have exported this 

concept to different nations where it has manifested itself in different ways according to how 

these recipient nations view the concept of public, the rights of its diverse citizens, and the 

role of the state in the management of cultural heritage. These varied state/citizen or expert 

versus laymen relations have also resulted in distinct types/models of archaeology conducted 

by archaeologists both within and outside their native countries. A prominent debate in public 

archaeology, the role of the expert versus local (traditional) knowledge has at times been 

conflictual, but amongst some archaeologists today, Local Knowledge plays a significant role 

in receiving data, understanding contemporary or memory (collective or individually) based 

perceptions of landscape, or even aid in landscape use policy decisions among stakeholders 

(Stump, 2013). Presented as different models, the expert versus local knowledge will be 

discussed below as it appears in different international contexts. 
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2.2.1.1.1 The Settler-Colonial Archaeologist model 

The first is the Settler-Colonial Archaeologist model. The term Settler-Colonial is not a new 

one, but it has been a term used by historians, sociologists, and anthropologists to describe 

the conflictual and historical relations between European colonists settling and supplanting 

native, indigenous, aboriginal peoples on landscapes and eventually redefining them based 

on the former’s erasure, reduction, or more directly put, annihilation. Patrick Wolfe  

emphasizes the importance of landscape in his definition of Settler-Colonialism: 
 

The primary object of settler-colonization is the land itself rather than the surplus 
value to be derived from mixing native labour with it. Though, in practice, Indigenous 
labour was indispensable to Europeans, settler-colonization is at base a winner-take-
all project whose dominant feature is not exploitation but replacement. The logic of 
this project, a sustained institutional tendency to eliminate the Indigenous population, 
informs a range of historical practices that might otherwise appear distinct—invasion 
is a structure not an event (Wolfe 1999, 163). 

 
Important to note are the differences between English (i.e. Anglo-Saxon) colonialism and 

other nations or in the case of this study, Spain and Portugal. These differences highlight the 

development and importance of public archaeology in Anglo America.  Octavio Paz defines 

these differences in many ways but particularly through the contrast of Anglo-Saxon colonial 

views on Protestant forced exclusivity with the indigenous populations and the Iberian views 

of forced inclusivity as a result of Spain and Portugal’s emphasis on Catholic evangelization of 

indigenous populations. This exclusivity regarding indigenous peoples on the part of the 

English colonists manifested itself in either the extermination or physical separation of the 

indigenous “other” (Paz & Phillips, 1980, p. 406).  

 
Although the North American experience is well documented, other examples of Settler 

Colonialism and the relationship with Indigenous peoples and their lands abound in other 

British colonies. With the British colonialization of Australia and subsequent takeover of 

Aboriginal lands, Robert Hughes writes: 

 
The [British] government simply declared all Australian land to be Crown land; and the 
idea that Aborigines might have some territorial rights by virtue of prior occupation 
was settled to the entire satisfaction of the whites by a New South Wales court 
decision in 1836, which declared that the Aborigines were too few and too ill-
organized to be considered 'free and independent tribes' who owned the land they 
lived on. Even the humanitarians could save their consciences by reflecting that the 
Aborigines were, after all, nomads---and to a nomad, ‘one tract of land is as good as 
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another.’ This absurd misreading of nomadic life meant that Aborigines could be 
driven without compunction out of their ancestral territory… (Hughes 1988, 275). 
 

Other sources cite this removal of indigenous peoples from landscapes in other former British 

colonies through violence (Woolford & Benvenuto, 2015) or imposed legal systems that 

benefited the colonists.99 

 
Archaeological as well as anthropological research conducted under the Settler Colonial 

model have often viewed the “conquered” peoples as exotic subjects worthy of study and 

accumulating their artifacts and material culture for museum collections (Tsosie 1997, 64-65). 

Extending beyond the physical indigenous icons, clashes with archaeologists and indigenous 

peoples have also occurred, whereby indigenous landscape and heritage values have collided 

with Western values in different Anglo-Saxon dominant countries such as the United States 

(Ferguson, 1996) or New Zealand (Garrity, 1999). Although archaeologists today in these 

nations have made progressive steps to be more inclusive in engaging indigenous 

communities, government policies have been slow to catch up in their efforts to respect 

indigenous perceptions of landscape and heritage (Murray, 2011; Warrick, 2017). 

 
2.2.1.1.2 The Indigenous Archaeologist model 

The Indigenous Archaeologist model was born of indigenous communities’ response to the 

Settler Colonial experience. Strong in the United States, it is now found not only in former 

British colonies, but throughout the world where indigenous people are using Western 

training to have more agency in defining, researching, and protecting their communities’ 

cultural heritage. With indigenous archaeologists and indigenous communities, 

socioeconomic factors such as poverty, political and social marginalization, both internal and 

external pressures for economic development come into play. A dichotomy exists between 

where indigenous peoples are a minority in countries such as Canada or Australia and where 

a majority of the population can claim at least partial indigenous heritage in countries such 

as Mexico or Guatemala. While poverty is prevalent among indigenous communities in both 

scenarios, the difference is the enormous disparity between wealth and poverty in nations 

such as Mexico or Guatemala. Government subsidies, health care, and education, although 

 
99 New Zealand courts allowed for the removal of Maori peoples. https://nzhistory.govt.nz/politics/treaty/the-treaty-in-
practice/obtaining-land [Accessed 7/10/2020] 
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very controversial in their implementation and varied availability are more abundant (by 

comparison) in the settler-colonial Anglos-Saxon dominant nations than in their Latin 

American counterparts. As a result, cultural heritage objectives of the indigenous 

archaeologists and their interaction with communities (i.e. the public) change depending on 

the country. In the United States indigenous communities are in need of both economic 

development and protection of land and cultural resources. In Latin America where poverty 

and income disparity are more pronounced, cultural heritage management, although 

important, has a more secondary role over the more pressing daily socioeconomic needs. 

Thus, the indigenous archaeologists from the more affluent countries focus more on 

awareness building, valorization, and cultural heritage protection with both the indigenous 

and dominant cultures, while in Latin America the indigenous archaeologist, often employed 

by the state has a more complex task. Their task involves one focused primarily on the 

preservation of cultural resources in the face of communities’ needs for adequate housing 

and land for cultivation – activities potentially damaging to archaeological contexts (Robles-

García, Vásquez, & Cruz-González, 2009, p. 31).  

 
Indigenous archaeology is a state of mind, however. Simply being an archaeologist from a 

country with a large mestizo and indigenous population does not guarantee that the 

archaeologist’s mindset will be sympathetic to the needs of communities. Cultural heritage 

management in the wrong hands could be potentially dismissive as well as destructive 

(Aguilar-Díaz 2010, 23). As an indigenous archaeologist herself, Robles-García emphasizes the 

need of archaeologists to receive training not just in the principles and methodologies of the 

field of archaeology, but in order to have better connections with the communities where 

they excavate to also receive anthropological training “to have a profound understanding of 

the elements and dynamics of the social setting which interact differently at each site… At the 

very least [the training] will facilitate communications between [archaeologists] and other 

social actors, and it may avoid serious problems for staff, the communities, and archaeological 

sites.” (Robles-García 2004, 13). Despite her recommendations, however, Robles-García still 

finds multidisciplinary training lacking in archaeological academic programs because of the 

lack of innovation and “desire to reform” on the part of the government agency in charge of 

cultural heritage management and vision of training for archaeologists (Robles-García & 

Corbett, 2010). 
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2.2.1.1.3 The European “reintroduction” archaeologist model 

Although past societies throughout the world have long “dug up” material items of previous 

cultures and have used them to justify their legitimacy with the public.100 Archaeology as a 

scientific discipline to improve the knowledge of the past and dispel popular misconception 

grew out the late Modern period in Europe with perhaps the first scientific analysis of 

Stonehenge in the early 18th century with Stukeley’s systematic analysis of Britain’s 

Stonehenge in the face of the public’s commonly held belief that the stone ensemble had 

been constructed by giants (Renfrew & Bahn, 2004, p. 22). This service to the public on behalf 

of the learned specialist describes a traditional thread of archaeology in Europe of expert and 

general public relations. In this model, archaeology is conducted by professionals, 

represented by the official public (i.e. the state), whose work it is to “protect, excavate, and 

investigate” past societies for the benefit of the general public (Richardson & Almansa, 2015, 

p. 196; Schadla-Hall, 1999, p. 150). In some public archaeology literature, however, even the 

idea of what is “public” has been viewed specifically as signifying the state as well as the 

professional archaeologist employed by the state, rather than the non-trained general public 

from McGimsey’s work in the 1970s to even the 21st century (Bednarik, 2012; McGimsey, 

1972).  

 
From the European perspective, much debate has occurred over the past few decades as to 

the role and place of the archaeologist in relation to the general society. The “reintroduction” 

or “introduction” archaeologist concept is evolving and now exists with changing, more 

progressive ideas reflecting multivocality interpreting heritage and landscape. Grima and 

Matsuda, providing some clarity, describe a continuum of attitudes and beliefs ranging from 

the ivory tower model whereby archaeologists and the general public are separate and in an 

almost adversarial role compared to Merriman’s deficit model in which it is viewed that it is 

the expert archaeologist’s role to meter out to the public in a comprehensible manner the 

knowledge attained from archaeological research (Grima, 2016, p. 53; Matsuda, 2016, p. 42; 

Merriman, 2004, pp. 5–6). This type of expert/community approach in the European context 

resembles power relations from more Post-colonial relationships when working with 

marginalized communities (Dommelen, 2011; McDavid & McGhee, 2011). The final and more 

 
100 An example in world history is  the case of the Mexica using the much older material culture of the ancient city of Teotihuacan to justify 
their right of authority and dominion over the much of Mesoamerica (Cowgill 2011, 26). 
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progressive model and espoused by Grima is one in which both the general public and the 

archaeologist interact with an archaeological resource reflecting both popular and scientific 

knowledge, respectively (Grima, 2016, p. 56). International collaborative landscape research 

groups and projects such as Cheriscape, a landscape focused network composed of five 

European nations, have recommended a more democratic approach to understanding 

heritage and landscape. Most importantly, they promote a reciprocal understanding of 

landscape and heritage whereby experts not only promote general public awareness of 

landscape and heritage from their perspective, but also learn “…to see how landscapes are 

‘lived’, to benefit from the wealth of practical expertise about their landscapes that local 

people may still hold” (Fairclough et al., 2020, p. 34).  

 
2.2.1.1.4 Public archaeology from the U.K. to Spain 

The term “public”, when it comes to archaeological heritage, is one that varies in its definition 

based on the country. In the European context, the U.K., the forerunner of the principles of 

public archaeology for Europe, has exported its ideas to other distinctive nations on the 

continent and even beyond (Matsuda, 2016, p. 41). Public archaeology has taken on different 

meanings in these nations that demonstrate unique sociopolitical and cultural differences 

with regards to the state as well as expert opinion and its relationship to the general public. 

What public archaeology has promoted is dialogue, particularly between numerous 

stakeholders such as governments, NGOs, and academia in how to manage archaeological 

sites (Gould & Burtenshaw, 2014, p. 4). In the United Kingdom archaeological heritage may 

fall on private lands and be protected by the state, but the public refers to the citizen’s right 

of enjoyment of the use of landscapes private. In Spain however, the state administers and 

decides upon the outcome of the archaeological heritage. 
 

En España, se pueden observar algunas diferencias [con el R.U.] de forma que tocan 
el fondo del modelo de gestión. El patrimonio también se define como público, pero 
en este caso se trata de un concepto de público diferente, velado por una 
administración celosa. Todo yacimiento declarado o no está protegido per se, y es 
necesario contar con permisos para todas y cada una de las intervenciones que se 
vayan a desarrollar, desde la misma prospección101 (Almansa, 2011, p. 92) . 
 

 
101 In Spain, some differences can be observed [with the UK] as they relate to the management model. Heritage is also defined as public, 
but in this case it is a different concept of public, guarded by a jealous administration. Every site declared or not is protected per se, and it 
is necessary to have permits for each and every one of the interventions that are going to be developed, from the same survey. 
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 Until the latter part of the 20th century, cultural heritage management had been largely top 

down (Ayán & Gago-García, 2018). Further complicating the management of cultural 

resources are the myriad of laws in each autonomous community (Almansa, 2011, p. 93). 

Almansa, a proponent of the principles of expert and general public interaction in public 

archaeology in Spain discussed earlier, still recognizes the many shortcomings and barriers to 

its implementation due to local, regional, and national government mismanagement, a lack 

of a supportive vision from academia, and a popular culture that contributes to ideas of 

pseudo-archaeology (Almansa, 2013, pp. 11–12). 

 
2.2.1.1.5 Action Research and EST-AP 

Stemming from the multivocality of the kind of public archaeology espoused by Merriman 

and desired by Almansa, Participatory Action Research, a term not originally applied to 

archaeology, has come to the forefront and has received strong advocates in Spain. Its origins 

come from the MIT psychologist, Kurt Lewin in the 1940s. It is founded on the idea that: 
 

groups of people can organize the conditions under which they can learn from their 
own experience, and make this experience accessible to others… action research is 
not merely about learning, it is about knowledge production and about the 
improvement of practice in socially committed groups (McTaggart, 1994, pp. 316–
317).  

 

As mentioned in Chapter I, the EST-AP team of CSIC has put into practice a research approach 

that borrows from the ideals of Action Research and community involvement. Reflecting a 

more “Spanish way” whereby the expert (in many ways an expert agent of state) maintains 

their status but nevertheless engages and collaborates with local communities to develop 

trust in carrying out heritage projects with the objective of sustainable development of the 

cultural landscape for the benefit of many stakeholders. Alonso describes the process as: 

scenario, hypothesis, research, empirical assessment, awareness building, followed finally by 

sustainable development (Alonso et al., 2008, p. 552). Reher in his doctoral thesis, following 

the same line of thought, provides a more nuanced description of the role of the 

archaeologist, heritage projects, and community participation: 
 

Archaeology should not only encourage public participation, but also foster cultural 
sensitivity, train in specialized techniques and technologies, and give voice to a 
dialogue on cultural values. This does not imply a loss of control on the part of the 
specialists, quite the contrary. In this way, archaeologists are able to integrate local 
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society more into their work to promote a strategic alliance that can lead to the 
establishment of sustainable development goals rooted in cultural heritage. In other 
words, it must be a tactic of approach to gain the support and trust of the community, 
essential in any long-term strategy. Participation is not the end, but the vehicle (Reher, 
2016, pp. 352–353). 

 
This study, funded and supported by a research fellowship from the Public University of 

Navarra and the projects: Paisajes Rurales Antiguos de Noroeste Peninsular: Formas de 

Dominación Romana y Explotación de Recursos (CORUS), Paisajes culturales en el norte y 

noroeste de la Península Ibérica: territorios urbanos, agrarios y mineros, NyNO (PIE 

202010E147) and Economías locales, economía imperial: el occidente de la Península Ibérica 

(siglos II a. C. al II d. C.), LOKI (PID2019-104297GB-100, subsumes the ideas and principles 

implemented and espoused by the EST-AP group. It is appropriate for the Iberian context 

because of EST-AP’s tried and proven approach to working with the “public” i.e. local 

communities and stakeholders. The approach was established in the 1990s with the creation 

of the Zona Arqueológico de la Médulas (ZAM) (Sánchez-Palencia et al. 1996, 399).  A unique 

forward-thinking approach, EST-AP had already envisioned community collaboration, local 

sustainable development, and how research results can benefit local populations years before 

the European Landscape Convention of 2000 and the Faro Convention of 2005 regarding 

community participation and awareness raising of heritage projects and assessment of 

cultural landscapes. 

 
2.2.1.2 Local Spatial Knowledge and Soft GIS 

Complementing the social aspect of the development of the landscape asserted by Orejas, De 

Groot and others discuss the importance of traditional knowledge systems (TK) and their role 

in regional sustainable development especially in the case of agriculture. The loss of TK can 

have a negative environmental impact on the integrity of ecosystems (Groot et al., 2005). 

Characterizing a cultural landscape requires engagement with the local populace to access, 

map, and document its rich local knowledge. Local Spatial Knowledge (LSK), a facet of TK, has 

incredible value to research conducted on a landscape. In the fields of geography and urban 

planning (Marraccini et al. 2013; Preto et al. 2016; Arnassant et al. 2018), environmental 

science (Fagerholm, Käyhkö, and Van Eetvelde 2013; Reilly, Adamowski, and John 2018) and 

archaeology (Duin et al., 2014) the inclusion of LSK has allowed researchers to reveal nuanced 

aspects of landscapes unnoticeable by empirical studies to solve problems. The inclusion of 
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LSK is integral to this study. Accessing LSK in this research proved extremely valuable in 

interpreting and understanding the diachronic development of the Duero River borderland 

context. Rippon (Rippon 2012a;Rippon 2013) in describing the Historic Landscape Analysis 

approach, includes additional aspects to be considered when characterizing the evolution of 

the historical landscape. Among them, and part of this study, are the inclusion of toponyms 

in landscape analysis in order to better understand the relationships between the land and 

its use through the language local communities have used to describe familiar places. Rippon 

distinguishes toponyms into two categories: place names and field names. Place names, with 

regards to dating, appear to be more stable than field names as the latter are more likely to 

show change over time (Rippon, 2012b). With the continuous loss of population indicative of 

this study area, accessing LSK to recover and document both the unmapped local place and 

field name toponyms can not only help characterize the landscape through the unique 

language used to describe its historic local use, it can also contribute to the revalorization of 

the landscape’s cultural dimension by the public as asserted by Alonso (Alonso, 2010, p. 196). 

Using an integrated approach that includes LSK, allows for a more thorough analysis of both 

the Portuguese and Spanish sides of the international park landscape. Through its 

acknowledgement, the use of LSK demonstrates the interconnectivity between the 

environmental, archaeological, historical, ethnographic, and contemporary features. 

 
Participatory mapping is an important tool to uncover many distinct aspects of the landscape 

from the perspective of the communities living in the specific region. Participatory mapping 

in archaeology and heritage management, although not a new (Álvarez-Larrain & McCall, 

2018) methodology in its implementation, is developing further as a more grass-roots 

approach to community engagement. This type of mapping when combined with a larger 

diachronic analysis of the landscape through Historic Landscape Characterization 

methodology discussed in 2.3 below, better informs and provides a more complete and 

community driven approach to unveiling the fading knowledge of the cultural landscape.  

 
SoftGIS is a form of participatory mapping often used in applied Geography and urban 

planning. It involves participants performing mapping activities (Vich, Miralles-Guasch, & 

Marquet, 2018), using GIS programs such as Google Maps or Maptionaire, (Arnassant et al. 

2018; Ernoul et al. 2018). The term “soft” implies the mapping of qualitative data or Local 
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Spatial Knowledge using online sources and questionnaires. Using a participatory/soft 

method for mapping required a different approach when interacting with informants in the 

research area. Several factors prohibited a high-tech technique more commonly found in 

studies conducted in urban areas with greater high-speed internet infrastructure and a more 

tech-savvy population. The use of internet mapping technologies for participatory activities 

with some informants in these rural areas would have been an impossibility not only because 

of a lack of reliable internet service, but because some informants, many of advanced age, 

would have felt intimidated if asked to learn and use these unavailable services in their 

villages.   

 

2.2.2 Perception study in the research area 

In conducting Heritage Management research, A. Castillo  discusses the importance of 

perception studies of the populaces directly involved in each study as an essential prelude to 

more participatory strategies (Castillo 2016). Perception studies in Cultural Heritage 

Management involve establishing the inhabitants’ knowledge, awareness and even value of 

what the official experts consider noteworthy in the natural, archaeological, and 

ethnographic landscape. Most importantly, by conducting these initial interviews and 

interactions with the villages it establishes familiarity and builds trust with informants.  This 

study, although focused on the rural landscape – unlike Castillo’s urban focus – incorporates 

perception studies in a series of fieldwork visits to the region. Throughout 2017 initial 

perception studies were conducted through a combination of personal interviews with 

informants and participant observation. To better interpret the perceptions of the landscape 

from many perspectives and to assure the saturation of results, informants from 8 villages – 

4 in Portugal and 4 in Spain were interviewed, 49 in total. To incorporate a diversity of opinion 

in the perceptions, different stakeholders were identified in their relationship to the cultural 

and natural resources in the region. A composite of retired or semi-retired local residents, 

clergy, and government officials in the capacities of law enforcement, tourist outreach, local, 

regional, national land management were interviewed in initial perception studies regarding 

the management of the region’s cultural and natural resources. National park officials in both 

Spain and Portugal were interviewed at their headquarters in Zamora and Mogadouro, 

respectively. Opening questions asked can be found in Appendix A. 
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All interviews were semi-structured ethnographic interviews (see Appendix A and B). The 

style of interviewing was open-ended with volunteer samples in all cases. The interviews were 

for approximately between 20 minutes to 2 hours and took place in a public setting or in the 

interviewee’s home or place of work. The questions for tourists and local inhabitants during 

these interviews sought to ascertain their relationship and connection with the landscape as 

well as their knowledge and opinion of the value of natural and cultural resources in the area. 

Additionally, with residents, question themes related to their opinion of the cultural and 

natural resource management of the region. Government officials were interviewed from 

various levels. Officials were interviewed from both Spanish and Portuguese local 

municipalities, the state police, as well as Spanish and Portuguese natural park managers. 

Question themes dealt largely with issues regarding the current state of management of park 

lands, enforcement of park environmental regulations, and the importance, recognition, and 

maintenance of both immaterial and material cultural resources found in the park lands.  

 
2.2.3 Participatory activities 

2.2.3.1 Resident interviews and workshops 

The perception studies conducted the summer of 2017 permitted a more detailed 

participatory study in 2018 that incorporated the identification, documentation, and 

participatory mapping of specific characteristics of the cultural landscape and their diachronic 

changes in the villages in the study area. Beginning in the spring of 2018 after the results of 

the perception study had been ascertained more detailed participatory activities were 

initiated. Like the previous perception study, these participatory activities also relied on open 

ended interviews as well. The significant difference is that they were directed specifically to 

the residents of the villages involved in this study. The principal goal of the interviews was to 

ascertain temporal changes as well as conceivable future uses on the landscape from the 

informants’ perspective. A total of 75 participants took part in the interviews and workshops 

in both Spain and Portugal. 

 
As a result of the distinct cultural, geographic, political, and social undercurrents between the 

Portuguese and Spanish settings, the recruitment of informants had to be conducted in 

different ways. In the concelho of Miranda do Douro, Portugal, a primary informant was 

involved in the recruitment of additional informants in the villages while by contrast in Spain 
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each village, required a primary informant. In all cases (in both Spain and Portugal), the local 

government officials or those closely allied with local government were the primary 

informants. Local government officials were useful for further recruitment in that they 

provided a sense of legitimacy and importance to the study. 

 
In Portugal the primary informant was a local archaeologist, employed by the Concelho of 

Miranda do Douro that had many connections with the local inhabitants. Important to note 

is that the primary informant was a woman whose presence allowed easier access to other 

female informants in the interviews in the conservative communities. The primary informant 

in Portugal was also experienced with heritage management and worked to promote cultural 

resource management throughout the concelho.  

 
In the Spanish context, unlike in Portugal, the administrative, political, and jurisdictional 

divisions did not permit the recruitment of a primary informant at a district or subregional 

level. Instead, recruitment of primary informants had to occur at the level of each local entity. 

In Pino del Oro initial contact began with the vice mayor, but through chain sampling, more 

informants were interviewed. In Villardiegua de la Ribera, the former vice mayor was very 

helpful and created workshops with community members. In Fariza, the mayor provided a list 

of recommended community members to interview from which chain sampling was 

implemented to meet more informants. In Argañín, a community member and local 

association member created workshops and facilitated my introduction to many community 

members. In both Villardiegua de la Ribera and Argañín the primary informants were women 

which, as in Portugal, allowed for further inclusion of female informants. 

 
2.2.3.1.1 Activities and interview procedure 

In order to initiate discussion for interviews in all cases, two kinds of visual aids were used.  

The first were contemporary photos of the village or photos from the past. Contemporary 

photos were mostly taken by the author or acquired from internet search. Photos from the 

past (where available) were acquired through internet search. Photos consisted of several 

themes: the significance, use, and management of the land. These photos were the 

preliminary questions to determine informants’ opinions, feelings, and knowledge of the 

landscape and its development (Dupont & Eetvelde, 2014; Hearn, 2021; Santoro, Venturi, & 

Agnoletti, 2021; Tempesta, 2010). Photos were shown in either A4 sized prints or on an iPad 
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tablet. The second visual aide employed was the use of large color maps ranging from A3 to 

A2 in size of each village and their pertinent lands. With each map a transparent vegetable 

paper was placed over the map and informants were able to geolocate local toponyms, 

describe land use, and discuss the history and change of the local landscape. Most interviews 

were audio recorded whenever possible or responses were written down when recording was 

not feasible. Because of the advanced age of some informants, they were unable to see 

and/or interpret the large maps well. In these cases, notes were taken from directional 

information they provided during the interviews. In some cases, informants aided me through 

pedestrian surveys or drove me to visit specific sites, land features and toponyms in which 

case GPS readings were taken using a Garmin GPS 64s device to be later entered in GIS 

software (ArcGIS 10.3.1 and 10.6.1). For Portugal, maps were printed from Google 

Maps/Google Earth at sizes ranging from 1:500 to 1:20000 and in Spain, maps were printed 

from the Junta de Castilla y León web page on cadaster and were printed on A2 paper. 

Resolution varied but did not extend beyond 1:20000.  

 
A chain (snowball) sampling method was implemented to avoid inconsistencies in the 

identification and geolocation of landscape features and toponyms. Using this method 

allowed for saturation as informants began to repeat and confirm much of the same 

information (Riechers, Balázsi, Abson, & Fischer, 2020; Yu, Parsons, Wainwright, Prell, & 

Hubacek, 2013). In both countries, all informants gave their oral consent to be interviewed. 

Variation sampling allowing for gender diversity also occurred in both countries (Donovan et 

al., 2009; Patton, 2002). Interviewing female residents was facilitated when the primary 

informants were women. In all cases chain reference sampling was essential because of the 

small number of village inhabitants.  Moreover, it was especially useful when it allowed for 

the identification of the few remaining informants that were able to respond to the semi-

structured interviews regarding the questions dealing with the historic landscape (Hearn, 

2021). 

 
Post interview recordings were transcribed and coded for themes under the grounded theory 

approach. From transcripts, informants revealed responses to questions to specific questions 

which were then categorized and formed the themes presented through this iterative process 

(Bernard, 2006; Berthelsen, Lindhardt, & Frederiksen, 2017; Chun-Tie, Birks, & Francis, 2019).   
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2.2.3.2 Pedestrian surveys with residents 

In both countries the opportunity arose to conduct field surveys with residents who still 

worked on the landscape (Figure 35). In 7 out of the 8 villages in this study, pedestrian surveys 

were conducted with local community members. The exception being Fariza, Spain. In the 

case of Fariza, detailed directions were given by informants and marked on the map to survey. 

In all cases the surveys were offered by the residents themselves. In the Portuguese parishes 

of Constantim, Ifanes, and Vila Chã de Braciosa, the parish presidents, local residents 

themselves, led the surveys or assigned a subordinate to lead them. In Aldeia Nova, Portugal 

a private resident took the role. In Spain, all of the surveys were led by local village residents 

at times and days decided by the informants themselves.  These surveys allowed for a more 

experiential understanding of the landscape. Questions asked varied from the general 

questions found in Appendix B or were more specific if the informant had already been 

interviewed in a more typical sit-down interview. All questions related to landscape memory, 

history, use, emotional connections, as well as temporal ecological changes. These pedestrian 

surveys with residents were also instrumental in their integration with the HLC and remote 

sensing approaches in this interdisciplinary methodology. The surveys provided invaluable 

landscape description, history and generated important multimedia (photographs, video, and 

audio) recording to aid in the diachronic analysis of the anthropic influence on the landscape. 

 

 
(Fig. 35) Conducting survey/interview with local resident in southeastern Pino del Oro municipio. Photo by author 
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2.2.3.3 Structure of analysis - Landscape attributes chosen for characterization  

For this study, three particular aspects of the landscape were the focus; local village 

toponyms, the field system crop rotation called hoja in Spanish and folha in Portuguese, and 

old zones of water mills (molinos in Spanish and moinhos or azenhas in Portuguese) in the 

major seasonal streams in each local village entity.  

 
The three characteristics are all representative of the villages’ management, organization, 

and use of the landscape. Until the massive depopulation that began in the 1960s, these 

villages had historically been based on an agropastoral economy that was organized in the 

process of planting, harvesting, and milling cereal grains and the co-management of grazing 

animals (ovine, bovine, and caprine) on the landscape. The temporal dimension of each of 

these characteristics varies, but archaeological evidence demonstrates an agropastoral 

landscape dating back to the protohistoric period, the existence of watermills potentially in 

the Medieval Period but certainly in the Modern Period, and although occasionally unclear in 

their significance and potentially erroneous in their etymology, the existence of toponomy 

found on the landscape that indicate types of land use and management (Fernández-Mier, 

2006; Fernández-Mier & Quirós-Castillo, 2015; Rackham, 1986; Watteaux, 2005). 

 
The first attribute is an intangible agricultural landscape tradition which denotes the 

singularity of the landscape, the second, also an intangible tradition, is evidence of rural, 

agropastoral land management and the third is a physical example of the time period of pre-

mechanized agriculture. Although debatable, several studies indicate the possibility of  these 

landscape characteristics dating back to the medieval period, la hoja (Prada-Llorente, Riesco-

Chueca, & Herrero, 2013; Riesco-Chueca, 2015; Sánchez-Gómez, 1991) and toponyms 

(Ferreira, 2013; Martín-Viso, 1996; Riesco-Chueca, 2010). These landscape characteristics and 

their rationale for selection are explained in Table 11. They were chosen because: 

 
• The informants interviewed during the perception studies recognize these elements 

as significant to their landscape history. Although gradually disappearing from the 

collective memory, their existence, location, use, or prior use are still in the memories 

of the older residents in the villages. 
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• Both the tangible and intangible attributes are representative elements of the 

historical agropastoral landscape and its unique local system of land management in 

the description and/or use of the terrain. 

• They provide a temporal dimension to the landscape. Primary archival sources confirm 

the existence and convergence of these elements in the Modern Period and with some 

elements even dating to the Medieval period.(Hearn 2021, 41) 

 
Landscape 
attribute  

Type of 
attribute/tradition 

 

Rationale 

 

Mapping of 
Local 

toponyms 

Intangible 

(Portugal and Spain) Knowledge of many place names and field names lie only in oral 
traditions and in the collective memory of the people. To date no attempts have been 
made to map or expand the knowledge of these singular historical aspects of the 
landscape. 
 
(Spain) Although cadastral information is quite extensive, historical archives and 
ethnographic testimony indicate toponyms for settlements no longer found on current 

maps.102 
 
(Spain) Historical studies in both countries have provided a temporal dimension to their 
existence with some toponyms being dated in the Middle Ages. 

Area of water 
mills 

Tangible 
In both countries, these mostly decaying landmarks provide landscape history of towns 
with pre-mechanized agriculture with a definitive dating in the Modern Period with 
possible but vague references to their existence in the Middle Ages. 

Traditional 
systems of 

crop rotation 

Intangible 

With massive depopulation in of the region, the loss of local knowledge of land 
management and its use is having a drastic effect of the regional ecosystem with 
increased wild growth, the introduction of new animal species, and a greater propensity 
for wildfires. 

(Table 11) Attributes chosen for characterization in study. Source: (Hearn, 2021) 

 
2.2.3.3.1 Toponyms  

Because this study was completed between two countries, this has presented some unique 

challenges, particularly the distinct modes of documenting of landscape exploitation and 

tenancy between Portugal and Spain. Since 1906103 Spain has used a cadastral mapping 

system to show the toponyms, designations, land use and geographic distribution on maps. 

With the advent of satellite mapping in recent years this has only increased.  

 
Depicting toponomy on maps presents challenges but also has advantages to understanding 

landscape history. Toponomy consisting of both field and place names can be utilized to help 

 
102 For Castile and León the Geographic Information System of Agricultural Parcels (SIGPAC) provides field names toponyms 
https://sigpac.mapa.gob.es/fega/visor/  [Accessed 19/9/2021]. The national cadaster found online provides more detailed field names 
some of which include remnants of older, now disappeared place names https://www.sedecatastro.gob.es/ [Accessed 19/9/2021]. The 
18th century Catastro del Marqués de Ensenada for each entry has mentions of many now disappeared place names. In addition, for each 
entry a simple map is provided to orient the village or dehesa to both other villages and major geographic features such as the Duero River 
http://pares.mcu.es/Catastro/ [Accessed 9/19/2021].  
103 This is a national decree titled, Real Decreto Legislativo 1/2004,de 5 de Marzo, Por El Que Se Aprueba El Texto Refundido de La Ley Del 
Catastro Inmobiliario. 
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ascertain how people have interacted with a landscape. It can reveal socioeconomic uses, 

property types, morphological descriptions, and in some cases be an indicator of a specific 

period or event in landscape history (Hearn, 2021, p. 41). Complications appear, however, 

when a level of precision is needed to understand the etymology or the temporal 

development of the toponomy. Some researchers have stated that toponymic analysis can be 

challenging due to the difficulty in understanding the motivation for the naming process as 

well as the antiquity of some toponyms which have been lost in Old World toponymic studies 

(Friera-Suárez 1992; Tent and Blair 2011; Tent 2015). 

 
Proponents of toponymic study have stated its advantages. Rippon considers toponomy to 

be an essential element to landscape characterization. In doing so, he discerns between field 

names and place names. Place names, he states, are not as likely to change over time as field 

names (Rippon, 2012a, p. 80). Although recognizing a trend in the field of archaeology moving 

away from using toponomy because of its inconsistencies as a temporal reference, 

Fernández-Mier insists that it is a valuable tool to study the evolution of rural landscapes 

(Fernández-Mier, 2006). In landscape architecture and medieval history, other researchers 

have also acknowledged the utility of toponymic study for understanding spatial organization, 

settlement, and time depth (Martínez 1977; Barrios 1982; García de Cortázar 1988; Moreno 

1990; Settia 1996; Atik and Swaffield 2017). 

 
Portugal, on the other hand, has a very limited use of cadastral mapping found only in the 

Concelho of Mogadouro in the Braganza district104. In the Portuguese district of Bragança and 

more specifically in the Concelho of Miranda do Douro where the case studies are located, a 

system, dating back to the late 19th century, called Matrices Prediais Rusticas (MPRs), has 

been used to record rural land ownership under the owner’s name, potential or actual land 

use (e.g. planting of cereals), and give the prevailing toponym for the rural plot.  No 

corresponding official maps accompany this information. After consulting with the Bragança 

Archive director, it was indicated that these local toponyms and their delimitations are known 

in the collective memories of the village residents. Although not comprehensive, the 

Portuguese Mapas Militares (military maps) of the 1950s and 1990s do show some of the 

 
104  Information published at: 
http://www.dgterritorio.pt/cadastro/cadastro_geometrico_da_propriedade_rustica__cgpr_/pesquisa_de_predios_do_cgpr/ [Accessed 
February 27, 2019]. 
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local names on the maps, but their exact delimitations cannot be determined as they would 

on a cadastral map. What the MPRs do provide are a 19th century to present record of all the 

names of the rural land plots and their name changes, merging with other land plots, 

dissolutions, as well as information, although inconsistent due to a lack enforcement of land 

sale reporting. No Portuguese military maps have been updated in the 1:25,000 scale since 

1996 in the Concelho de Miranda do Douro. Prior to that date the previous maps were from 

1950105. In Spain an open-access online cadaster service is available through the regional 

government of Castile and León and also on a national level detailing each private plot of land 

and providing the local toponym for the area. 106 In Portugal, while the state-run Financing 

Institute for Agriculture and Fisheries (ISIP) does provide mapping of the numerous plots and 

parcels of land in the national territory, it is not a true cadaster and only presents very limited 

toponymic information107. With the partial and disjointed information given on both sides of 

border there are gaps in the historical development of the cultural landscape that could be 

better elucidated through the use of GIS. Using the local village field name toponyms found 

in the indices of the MPRs as a memory aide for interviewees, informants either individually 

or in small groups labeled the information onto the large print maps provided. Occasionally 

informants’ labeling resulted in the drawing of polygons around the toponym, but most 

commonly the labels were simply written over a geographic portion of the map. For a 

complete list of all cartographic sources utilized and consulted for this research please see 

Appendix D. 

 
From the Portuguese interviews an important element to understanding the field and place 

names is the role of the Mirandese language. A Romance language of the AsturLeonese 

language family, Mirandese is an officially recognized language of Portugal. Heavily influenced 

today by the dominant Spanish and Portuguese in the transborder region, the spellings and 

pronunciation of some toponyms has been somewhat altered over time. Its influence on the 

landscape, however, is quite evident. Interviews with informants uncovered pronunciation, 

lexicon, and orthography of many field and place names that were clearly of Mirandese their 

temporal origin (Ferreira, 2013).   Unfortunately, due to the absence of extensive pre-

 
105 CIGeoE - Centro de Informação Geoespacial Do Exército https://www.igeoe.pt/index.php?id=1 [Accessed 1/10/2020] 
106 Sistema de Información Geográfica de Parcelas Agrícolas (SIGPAC) http://sigpac.jccm.es/index.html [Accessed 1/10/2020]; Sede 
Electrónica del Catastro https://www.sedecatastro.gob.es/ [Accessed 1/10/2020] 
107 Instituto de Financiamento de Agricultura e Pescas, https://publico-isip.ifap.pt/ [Accessed 1/10/2020] 
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nineteenth century documentation detailing local toponyms, dating these field and place 

names would be a nearly impossible task to complete. Moreover, it is not the focus of this 

study. What a toponymic analysis does provide, however is a cultural dimension to the land 

use and how local residents have interacted with the landscape (Rippon, 2012a). Although 

not temporally as far reaching as desired, the MPRs do provide context to at least the 19th 

century. In Portugal field name toponyms referenced the categories of land use, topography, 

fauna, flora, and social aspects. 

Unlike in Portugal, Spanish field name toponyms are well documented due the Spanish 

cadaster. Although some discrepancies did arise with the identifying their precise 

geolocations or spellings, Spanish place name maps were very comprehensive and largely 

agreed on by the local residents. In three cases, however, a different toponymic issue arose: 

the issue of forgotten settlements or place names that no longer appear on contemporary 

maps. For different reasons these settlements have been annexed into adjacent 

municipalities and have therefore disappeared from modern maps and for some residents 

even the collective memory. Both tangible and intangible remains do remain and are evident 

in the some of the field names in the municipalities that absorbed them and occasional 

surface stones of small chapels or homes where they once existed. The exact geolocation and 

parameters of these place names and settlements was not known, but historical records such 

as the mid 18th century Catastro del Marqués de Ensenada (CME) and the mid 19th century 

publication with map, the Diccionario Geográfico-Estadístico-Histórico de España y Sus 

Posesiones de Ultramar by Pascual Madoz  (Madoz, 1984) do provide some information as to 

their names, a brief description, and most importantly, some information as to their location. 

Using GIS software, polygons were used to approximate their location and size, based on what 

the archival information, however limited, provided. 

2.2.3.3.2 Water mills  

Rippon with his Historic Landscape Analysis approach labels it as a more holistic way of 

analyzing the landscape than HLC (Rippon, 2012a, 2013). In doing so, he adds new types of 

previously unconsidered characteristics of landscape that can be indicators of time depth, 

such as vernacular architecture. The zones of watermills once used for milling cereal grains 

and found along the prominent streams in the village lands of this study are representative 
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of a period of time depth for not only their architectural style, but also for the informants 

interviewed. For the older interviewees they represented a sense of nostalgia, a simpler time, 

but most of all part of their village’s history. For many the watermills represent a time of 

interconnectedness and balance with the landscape and sense of what Given refers to as 

conviviality (Given, 2018). Hearkening back to Illich’s work, Given reiterates Illich’s definition 

of conviviality as “Creative intercourse among persons and the intercourse of persons and 

their environment” (Illich, 1973, p. 24). The conviviality, according to Given, when used to 

describe grain milling watermills in Cyprus relates to two aspects. The first is the conviviality 

between people to construct and use a tool that does not exceed its environmental limits. 

The second ties into fragile coexistence between humanity and the natural environment 

(Given 2018, 76). The watermills of the study area share a similar existence from not only 

their potential period of origin, but also their fragility and simplicity in the face of natural 

forces that allowed residents to use and on occasion rebuild after an episode of flooding. 

 
Although most watermills, in nearly all of the villages surveyed, were in ruins and had suffered 

from abandonment, in the villages of Villardiegua de Ribera and Fariza at various degrees, 

they are beginning to serve a new purpose as new resource: cultural tourism. In several 

villages in the comarca de Sayago some watermills have been restored and even marketed to 

tourists as the “traditional architecture of Sayago.” Tourist trails have been developed for 

visitors to see and learn about their history and role in the agricultural economies of the past. 

 
The precise dating of the watermills in the study area is a subject of debate. Although 

watermills are known to have existed before the Modern period in the Iberian Peninsula and 

the rest of Europe, the period of construction of the watermills in the study area has not been 

definitively established (Pedrero, 2000, p. 80)108. Although some researchers have considered 

them to be from the medieval period due to nearby villages’ documented construction, no 

archaeological excavation or historical archives can confirm the construction of the mills 

discussed in this study in the Middle Ages (Lera-Maíllo, 2010; Vaca-Lorenzo, 1995a, p. 482). 

Regardless of the current difficulty to verify the precise construction period of many of the 

 
108 Bloch’s seminal work describes the development and prevalence of watermills throughout the Mediterranean and the rest of Europe 
from more than a millennia (Bloch, 1935). In Mediterranean Spain in the Middle Ages, the technology is also well documented (Glick, 
2007; Kirchner, 2012; Peris, 2015). For Antiquity the research of Jean-Pierre Brun has covered watermills as well: (Brun, 2007; Brun & 
Borreani, 1998; Reilly et al., 2018). 
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watermills in the region, they continue to be an excellent indicator of time depth due to their 

first definitive mention by individual name in the CME from the mid-18th century. From the 

publication of the CME in the early 1750s, one fact is certain: that the watermills were both 

preexisting and numerous. From the ethnographic interviews it was revealed that their use 

came to an end by the mid-twentieth century with the arrival of electricity and combustion 

engines used to grind the various cereals cultivated. 

 
The watermills of the study area fall into Rippon’s cultural distinctiveness and identity found 

in the regional landscape. They are also an excellent indicator of time depth in the region as 

they are a technology that is no longer in use. Vaca-Lorenzo indicates that they were an 

important but expensive industry to build and maintain. Their construction required the 

investment of town inhabitants pooling their resources together, the investment from a lord, 

or the intervention of the Catholic church (Vaca-Lorenzo, 1995a, p. 482).  

 
In nearly all of the villages a number of watermills comprised a zone along a stream that 

maintained sufficient water volume seasonally to provide the force to move the grinding 

stones to mill the cereals after harvest. In this study the watermill zones are represented as 

polygon data with the furthest two points being the opposite ends of the polygon. Two 

methods with some cross-over were used to map these areas originally as points and finally 

place them as polygon data in the GIS. The first method was through interview with the 

informants where the number and location of the mills were documented on the large print 

maps. The streams were named and labeled followed by a listing of the names of the specific 

mills, if remembered and finally the line or polygon of the zone of watermills was hand drawn 

on to the corresponding printed maps. The other method was completed through pedestrian 

survey and a GPS device. In this case, an informant led the survey where, with a Garmin 64s, 

GPS readings were taken of each watermill in the series that would eventually compose the 

polygon data. This series of GPS point data was then ported into the GIS to be mapped. Once 

in the GIS, a polygon was drawn with the furthest points being the opposite ends of the 

polygon. If the village informants only had one watermill it was registered in the GIS as a point 

data. 
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2.2.3.3.3 Local systems of crop rotation  

The Portuguese folha and Spanish hoja are field/crop rotation systems of indeterminant age. 

In both countries each town created an imaginary line or lines dividing the arable land of the 

village entity into parts (usually in halves, but sometimes in thirds, or quadrants). In all cases 

one half of the land would be fallow and the other was planted with a cereal crop such as rye, 

wheat, or barley depending on the soil quality according to the informants from the region. 

The communities would then decide on the interval on which to alternate the hoja/folha and 

often the following year the other side would be cultivated while the other left fallow. In the 

fallowed lands villagers were able to herd their livestock (caprine or bovine) (Sánchez-Gómez, 

1991, pp. 42–43). These dividing lines have never been mapped and have existed only through 

oral tradition and communal agreement through generations (Prada-Llorente, 2011, p. 36). 

Confirming the community commitment to collaboration in maintaining the folha in Portugal, 

Ferreira states that the divisions were “respected religiously” (Ferreira, 2013, p. 216). Putting 

definitive time depth to the hoja/folha is challenging due to the dearth of information of this 

region in the Middle Ages. Crop rotation in Europe in the Middle Ages was not unknown 

(Bakels, 2005; Fernández-Mier & Alonso-González, 2016; Hamerow et al., 2020, 2019). Some 

historical evidence from Castile and León does seem to indicate communal crop rotation with 

the local laws at the time called fueros. At times there were disputes with some fueros in 

Zamoran villages of the time. In one such litigious case, there was a restriction of pasturing 

animals from entering crop lands in order allow them to regenerate (Martín-Martín, 1982, p. 

22). This occurrence is recorded in Emaces a farmstead pertaining to the monastery of 

Moreruela in 1168 and mentioned in the fuero of Catastrorafe (Rodríguez, 1990, p. 217), but 

this is not a definitive reveal of the use of crop rotation. It is widely accepted that biennial 

community wide crop rotation (called año y vez in Spanish) did not become firmly established 

throughout Spain until the late Medieval or early Modern Period (Álvarez-Vázquez, 1995; 

García, 1964; Riesco-Chueca, 2015). 

 
In the Sayago and Miranda do Douro counties of the Duero borderland region of this study, 

the system of land ownership from the Modern period (late 15th century109) differed from 

 
109 Pascual Riesco Chueca (Riesco-Chueca, 2015) provides an extensive list of primary and secondary sources describing the use of the hoja 
system in the Meseta region of Castille from village ordenanzas, municipal ordinances beginning in the mid to late 15th century. Vaca 
Lorenzo (Vaca-Lorenzo, 1995a) citing his own work on the village of Villalpando, Zamora also provides definitive evidence in the Zamora 
province of late 15th century the use of the crop rotation of cereals. 
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some regions of Iberian Peninsula in that the system of land ownership consisted of grouping 

of small parcels that were maintained by peasant families (private owners or renters) from 

the villages instead of the existence of large tracts of land owned by few wealthy families or 

even absentee landlords of nobility. This land unparcelled to nobility, but under the direct 

control of the state, i.e. the king, was called was realenga in Spain and did not contribute to 

the economic class disparity of land tenure typical of the era in the some of the Sayago county 

region (Sánchez-Gómez, 1991). Due to the existence of many small local landowners working 

the municipal lands,  a community level of cooperation, comunitarismo developed in this 

region and resulted in community work projects on the agricultural landscape (Martín-Viso, 

2000). Martín Viso describes the relationship between communal village lands under this 

direct control of the crown the realengo and its manisfestation of communal village property 

the rengalengo. 

Otro tipo de propiedad comunitaria son los rengalengos, que se pueden identificar 
con espacios de uso comunitario controlados por el monarca, posiblemente en virtud 
del papel ejercido por éste en las comunidades. Es posible que estos espacios sean 
similares a los reguengos portugueses, que eran tierras sometidas al dominio del rey, 
distribuidas periódicamente entre los campesinos y explotadas por estos a cambio de 
una renta fijada en cereales que recibía el monarca110 (Martín-Viso, 2000, p. 271). 

 
Robert Durand in his discussion of Medieval lands under the Portuguese king, illustrates the 

similarity with the crown of Castile/León. 

On sait en effet que, reprenant le système musulman, les souverains chrétiens 
retenaient pour eux le cinquième des terres et des autres biens pris à l'ennemi. D'où 
l'extrême dispersion et complexité du domaine royal portugais, qui comportait en 
particulier de nombreuses terres non acensées appelées reguengos. Ces terres, qui 
n'étaient pas attachées à une tenure précise, faisaient l'objet d'une redistribution 
périodique entre les villageois. Parfois même le reguengo n'était pas loti mais exploité 
collectivement, contre le versement au roi d'une quantité fixe de céréales, y compris 
les années de jachères, ce qui impliquait des décisions communautaires concernant la 
rotation des cultures111 (Durand, 1987, p. 209). 

 
110 Another type of community property is the rengalengos, which can be identified with spaces for community use controlled by the 
monarch, possibly by virtue of the role played by the monarch in the communities. It is possible that these spaces are similar to the 
Portuguese reguengos, which were lands subject to the king's domain, periodically distributed among the peasants and exploited by them 
in exchange for a fixed income in cereals that the monarch received. 
 
111 We know in fact that, taking over the Muslim system, the Christian rulers retained for themselves a fifth of the lands and other goods 
taken from the enemy. Hence the extreme dispersion and complexity of the Portuguese royal domain, which included in particular many 
uncensored lands called reguengos. These lands, which were not attached to a specific tenure, were subject to periodic redistribution 
among the villagers. Sometimes even the reguengo was not subdivided but exploited collectively, against the payment to the king of a 
fixed quantity of cereals, including the fallow years, which implied community decisions concerning the rotation of crops. 
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With field rotation, unlike in other parts of the Iberian Peninsula where a single, but large 

tract of land was divided for crop rotation, each village community in the spirit of this 

comunitarismo arrived at an agreement to rotate the crops not within individual disconnected 

tracts, but instead divided all of the village into to hojas/folhas in order to alternate the crops 

and pasture their livestock. While maintained in some villages on the Spanish/Portuguese 

border, knowledge of the hojas/folhas’ locations is disappearing in other villages as a result 

of internal migration as well as emigration to live permanently in urban centers. Although 

detailed descriptions of the types of hojas, crops and livestock used in them have been 

documented extensively, this knowledge of the dividing lines in each village landscape has 

been scarcely mapped. Using the large print maps in interview sessions, informants discussed 

and aided in the drawing of the hoja dividing line along with a description of its use.  Often 

the imaginary dividing line in each village lied upon an important transversal road or stream 

that passed through the village. This information was then placed into the ArcGIS application 

with a dividing line followed by the drawing of polygons to indicate the lands that composed 

the field system.  

 
Important to note is the role of the tierras comunales in Spain and the baldios in Portugal. On 

the Spanish side of the study area they are large contiguous swaths of land that often follow 

the silt beds of the numerous intermittent streams and in the case of those villages with 

territory bordering the Duero River, the tierras comunales form a contiguous strip of land 

ranging from the riverbank upwards to a forested or thick shrubland on more leveled ground. 

The Spanish hoja did not enter into these lands as they were used for communal rough 

pasturing (caprine or ovine) or firewood collection by all of the village’s inhabitants. 

 
In Portugal, the common lands, or baldios were not as contiguous, but rather more 

interspersed throughout the village lands ranging in size to just a few hectares to large “island 

like” lands designated to communal pasturing, lumber or firewood, and hunting or fishing 

(Prada-Llorente 2011b, 36). Once much larger tracts of land, the baldios on the Portuguese 

side were confiscated and sold off (desamortizados) beginning in the 18th century and 

continued in earnest throughout the 19th century leading to the current state of the small 

disjointed baldios seen today (Bica, 2003, pp. 10–11; Ferreira, 2013, p. 238). Informants in 

Portugal in working with the print maps drew the line of the folha and indicated by memory 
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where the small baldios were on opposite sides of the line. Because of the quantity of small 

baldios and their often irregular shape, informants were sometimes unsure as to their correct 

size or location. In all cases in Portugal, it was necessary to consult the Instituto de 

Financiamento de Agricultura e Pescas (IFAP) webpage to locate and download shapefiles of 

the precise locations and sizes of the baldios in the Portuguese village lands. 

 
2.3 Historic/Archaeological perspective: The Historic Landscape Characterization 

model and GIS integration 
 
2.3.1 HLC theory, origin, and uses 
 

An applied historical-archaeological methodology, HLC was created in the United Kingdom for 

the purposes of analyzing landscapes diachronically by identifying all aspects of the landscape 

as attributes and then aggregating various archaeological, historical, and contemporary 

sources that describe their historic dimension to temporally characterize the landscape 

(Herring 1998). Essential to the main objectives this study, HLC aids people in improving their 

understanding of historic depth of the landscape in which they live. Moreover, it can provide 

them with the tools to create “new narratives and perceptions” with regards to the continued 

evolution of their landscape. This aspect is one of the fundamental goals of the European 

Landscape Convention of 2000 and HLC as a methodology encapsulates this ideal, (Turner and 

Fairclough 2007). Historic Landscape Characterization is a landscape archaeology 

methodology, but instead of analyzing landscape exclusively in the past, it is more holistic in 

that it describes not only the landscape and the way people use it in the present, but also 

provides evidence of the past that can still be found within it (Williams 2008). The philosophy 

of understanding the past through the present in landscape study is not new. Marc Bloch with 

his methode regressive advocated for not only understanding the present landscape through 

the past, but also the reverse – to understand the past through an analysis of the present, to 

begin with the understood and continue to the unknown (Darby, 2002, p. 113; Friedman, 

1996, p. 171). 

 
HLC as a method is not focused on the individual archaeological site or what is referred to as 

point data in a GIS, but rather how an individual site may influence a surrounding landscape 

such as the role a parish church may have on an entire village and its land. HLC views all 

landscapes as cultural (Turner, 2018b). Fairclough states that HLC involves considering: 



Part 2. Methodology 
 

  130 

…the setting and surroundings of monuments, then the “space between” sites, thus 
challenging the concept of site itself, ultimately leading to landscape not as a method 
or a large object but as a framing device for everything else. In this process… landscape 
is essentially in the present day and its more recent remains give meaning to the more 
ancient ones  (Fairclough & Møller, 2009, p. 205). 
 

The historic evolution of the landscape is tangibly marked with “structures, patterns, and 

communities” both “human and semi-natural”112. Intangible attributes are associated to 

landscapes through people’s perceptions and the meanings, knowledge, and memories they 

derive from them. In some cases disassociation occurs (Hearn, 2021) as a result of a traumatic 

event or demographic shift causing a loss of these intangible attributes. As in the case of this 

research, this results in a need for valorization (or revalorization) efforts to aid in this 

reconnection of communities to the landscape. A flexible methodology, HLC works to find 

those attributes and patterns that best typify all aspects of a landscape through time. 

According to the Cornwall HLC and other subsequent HLCs, these more general patterns and 

recurrent tangible attributes become specific designated polygons in a GIS and are known as 

Broad Types (Crow, Turner, & Vionis, 2011).  

 
Criticism of HLC is that it is very much a top down, map based, aerial photograph approach 

that can miss the connection and nuances of landscape that people on the ground can truly 

perceive (Williamson 2007; Williams 2008). This study while incorporating HLC methodology 

implements a two part ethnographic perception and participation study that better informs 

both the archaeological and Land Use and Landcover change studies of the greater research 

of this thesis. Figure 36 demonstrates the connection of a defined ethnographic approach to 

the principles of Historic Landscape Characterization. 

 

 
112 Cornwall Historic Landscape Character texts Retrieved from 
https://archaeologydataservice.ac.uk/archives/view/cornwall_hlc_2014/downloads.cfm[Accessed 24/2/20] 
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(Fig. 36) Ethnographic interface with HLC methodology (Castillo et al., 2016; Clark, Darlington, & Fairclough, 2004; Hearn, 2021) 

 

Although developed and used primarily in the UK with the first and most defining Historic 

Landscape Characterization being the Cornwall HLC (Turner, 2018a), examples of its use and 

relevancy in other contexts are present in Greece (Crow, Turner, and Vionis 2011), Ireland 

(Lambrick, Hind, & Wain, 2013) and the United States (Barrett, Dingwall, & Gaffney, 2007; 

Puckett, 2013). Its implementation in the Iberian Peninsula has been limited to the region of 

Catalonia (Turner, Bolòs, and Kinnaird 2018; Bolòs 2010). A transborder use of the method to 

date has not been attempted between Spain and Portugal. 

 
HLC is not concerned with specific aspects of a landscape but rather views any aspect as 

constituting its historic character. Being a subjective methodology, the criteria for selection 

will depend on the context of the country where the method is implemented (Fairclough & 

Møller, 2009, p. 206). A fundamental principle to the HLC model is the georeferencing (i.e. 
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mapping) of all attributes of the landscape in question. Thus, HLC is a process that requires 

the identification, mapping, description, and interpretation of the landscape. The use of GIS 

and an accompanying database are instrumental in the completion of an HLC study. As this 

research seeks to provide a multi-aspect approach to the landscape history of this region, 

Historic Landscape Characterization is an ideal methodology for its ability to put order to the 

many landscape attributes, for the combination of analytical procedures and synthesis, and 

most importantly for its holistic and diachronic interpretation of the landscape. 

 
2.3.2 Developing the Duero River Borderland HLC 

This Historic Landscape Characterization is a pilot type study of its use in three rural local 

entities, one in Portugal and two in Spain. While well established as a methodological tool in 

its place of origin in the U.K.113, this transborder HLC is influenced by HLC methodology in 

general as well as its specific applications in pilot studies such as in Naxos, Greece (Crow et 

al., 2011). Although the methodology of HLC follows the principles mentioned earlier, its 

presentation and organization has varied depending on the preferences of the teams involved 

in each HLC project and their preferred software associated with each project. The 

methodological presentation, analysis, and results of this HLC will bear a hybrid resemblance 

of many different English HLCs as it is adapted to the transborder context of the Duero River 

borderlands. Particular similarities to the Northumbria and Tyneside and Wear HLCs will be 

notable due the fact that the software for the database, typology, and training for this HLC 

were developed at Newcastle University located in the Northumbria region. 

 
The formation of the Duero River borderland landscape that is seen and perceived by people 

of today is the result of constant historical processes, human activities that have shaped it 

diachronically. This HLC acknowledges the anthropic changes that have occurred throughout 

time on this landscape. The creation of this HLC was a result of three phases: familiarization, 

the mapping of landscape character, and analysis.  

 
 

 
113 HLC has been an ongoing project throughout the whole of England on a regional and county-wide basis. 
https://archaeologydataservice.ac.uk/archives/view/HLC/ 
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2.3.2.1 Familiarization 

Familiarization, methodological speaking, signifies an understanding of the landscape in 

question, the application of HLC methodology, and the acquisition of the appropriate sources 

to complete Historic Landscape Characterization. The familiarization of the landscape was 

acquired by the in-depth ethnographic study based on numerous site visitations as discussed 

in ethnographic section of the methodology. In addition to learning of the ethnographic 

perception of the landscape, intensive background familiarization of both primary and 

secondary historical and archaeological sources was essential to have a more complete 

understanding of the historical processes involved in the landscape’s evolution. 

Understanding the HLC methodology required training in recognizing patterns of time depth 

on the landscape, familiarization with appropriate software tools, and how to prepare the 

final analysis and presentation of the results. Training in this methodology was received at 

Newcastle University at the McCord Centre for Landscape and with a site visit to the 

conclusion of the Cultural Heritage in Landscape: Planning for Development in Turkey 

(CHiLaT) HLC project in Izmir, Turkey.114  

 
2.3.2.1.1 Sources 

Integration with archaeological sources 

Archaeological research has been very limited in the Duero River borderlands. Since the early 

2000s, the Estructura Social y Territorio. Arqueología del Paisaje (EST-AP) group of the Spanish 

National Research Council has conducted detailed archaeological excavation and survey work 

on both the Spanish and Portuguese border unveiling a more detailed understanding of 

human occupation and land use during the Protohistoric and Roman periods (Romero 2015; 

Sánchez-Palencia and Beltrán 2015; Sánchez-Palencia and Currás 2010; Sánchez-Palencia 

2012; Sánchez-Palencia, Romero, and Beltrán 2018). Because HLC depends on prior “well-

researched” landscape case studies (Crow et al., 2011) to develop the character types that 

cover an entire landscape, this historic landscape characterization will begin its earliest 

characterization in the Protohistoric period building on the extensive landscape features 

researched by the EST-AP group. Although individual sources and other greater bodies of 

work will be incorporated into this study, the following major research projects and analyses 

 
114 ChiLaT Project: https://gtr.ukri.org/projects?ref=AH%2FP005829%2F1  
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have provided the most up to date understanding of the landscape in the Duero River 

borderlands from an archaeological perspective: 

 
- ZoMiPO maps and excavation reports and publications. “The Mining Zone of 

Pino del Oro (ZoMiPO)” was an archaeological project conducted largely in the 

modern day Spanish municipios of Pino del Oro and Villardiegua de la Ribera, 

although its analysis encompassed a greater area that included comparative 

sites along the Duero River borderland area incorporating parts of Portugal as 

well. From its analysis it aimed to understand landscape history and territorial 

organization dating from the Protohistoric and Roman periods. Although its 

emphasis was on gold mining in the area, the project uncovered protohistoric 

terrace farming and landscape use and the effects on the regional landscape 

post Roman conquest (Sánchez-Palencia, Romero, and Beltrán 2018; Sánchez-

Palencia et al. 2010; Sánchez-Palencia 2012; Romero 2015). 

 
- MinCiNEP – The maps, excavation reports and publications of the “Mining 

Areas and Civitates in NE Portugal (MinCiNEP)” project. This project, 

conducted over a three year period, focused on the Portuguese areas 

bordering the Spanish provinces of Zamora and Salamanca. It aimed to 

understand the processes of change marked by the arrival of Rome, the 

imposition of the imperial exploitation structure and the territorial and 

organizational dynamics of production put into march during these changes. 

The research focused predominately on gold mining areas but in the study area 

the terraces in the São João area at the village of Aldeia Nova were studied in 

detail (Sánchez-Palencia 2012;  Sánchez-Palencia et al. 2013; Sánchez-Palencia 

and Beltrán 2015 & 2016). 

 
- Doctoral dissertation of Francisco Sande Lemos. This seminal work, titled 

Povoamento Romano de Trás-Os-Montes Oriental, was the first and at the time 

of its publication in 1993 (Lemos, 1993), provided the most extensive 

archaeological survey of Protohistoric and Roman era in the region. Although 

at times put into question from later works such as Romero’s more recent 



Part 2. Methodology 
 

  135 

dissertation (Romero, 2015), it remains an invaluable starting point to 

understanding the earliest landscape history of the region. 

 
- Doctoral dissertation of Esther Prada-Llorente and subsequent publications – 

Although not an archaeological study, Prada-Llorente’s dissertation in the field 

of Landscape Architecture, Evolución Histórica y Proyección Futura de su 

Estructura Territorial (Prada-Llorente, 2001) provides an analysis of rural 

landscape organization in the region of the origin beginning in the Medieval 

Period, expanding in the Modern Period, and its gradual evolution in the 

Contemporary Period marked by land use abandonment. Prada-Llorente’s 

maps, territorial analysis, and regional landscape use vocabulary are invaluable 

for understanding the Sayago and Aliste regions of Spain and the Miranda do 

Douro region of Portugal during these time periods. 

 
- The multi tome work of Jorge de Alarcão titled Roman Portugal is now a dated 

source, but like Sande Lemos’ research is a valuable starting point in that it 

provides information and maps of what was known about the Roman influence 

in the western portion of the Iberian Peninsula in the 1980s (Alarcão, 1988). 

- Atlas de la Raya Hispano-Lusa is a Regional Geography study it is not a strict 

archaeology study, it does provide an overview of the natural, historical, and 

cultural development of the research area. A collaboration between various 

departments of the University of Salamanca and several public bodies in both 

Spain and Portugal, it is a great starting point to understanding the region from 

many different perspectives (Hortelano 2009). 

A 
Integration with ethnographic Local Spatial Knowledge mapping 

As part of an integrated approach to a diachronic landscape analysis, data and results 

acquired from the ethnographic mapping as in Hearn (2021) are used to better inform time 

depth in the HLC. Table 12 lists the information gleaned from ethnographic interviews and its 

function in informing both the historic processes and time depth of the broad types 

characterized in the HLC portion of this research. 
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(Table 12) Ethnographic data incorporation into HLC 

 

Integration with cartographic/demographic sources and aerial photography 

Several historic and contemporary demographic and cartographic sources are essential when 

analyzing diachronic landscape changes. The earliest most defined sources in this region date 

from the mid 18th century. 

- Catastro del Marqués de la Ensenada. This enormous multi-tome historical 

document was a census questionnaire, cadaster, as well as providing simple 

maps of the many villages and their geographic location in reference to other 

villages as well as important natural features such as the Duero River. The 

questionnaire was submitted to numerous villages in the years from 1750-

1754 throughout the Crown of Castile. The questionnaire consisted of 40 

questions to identify various themes including the number of inhabitants, the 

Ethnographic data Function in HLC 

Toponyms related to land use 

 

Some field names and place names have 
direct references to time periods and make 
references to ownership, type of land use. 
The Dehesas of Bozón and Villanueva de la 
Malasentada reference are place names that 
reference a Medieval past and a 
contemporary sale of property (Hearn, 2021). 

Location of watermills 

 

 

Watermills in this study are an important 
timestamp to at least the Modern Period and 
possibly earlier. Although many have 
disappeared over the decades, the 
knowledge of their location allows for the 
mapping of “milling zones” in the HLC 

Intangible aspects such as historic communal crop rotation 

patterns 

Communal crop rotation patterns are 
intangible attributes that can be mapped. 
Although not precise data they can provide 
examples of land use to potentially the 
Modern Period and perhaps earlier 

Optimum locations on village landscapes for cereal 

cultivation and pastoralism 

Difficult to date with precision, this soft 
knowledge can indicate where cultivation has 
occurred when compared with other sources 
such as the planimetry maps that show types 
of land use dating from the late Modern 
Period 

Past areas designated for wood collection from communal 

lands 

Like the previous category, this information 
joined with the other data sets allow for 
analysis of communal land use and its 
geographic relationship to other parts of a 
village landscape. 
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amount and type of cattle, rent and tithes paid to the crown and church, 

respectively, and the types of industrial, agrarian, and commercial activities 

conducted in each village. Much of this body of work is found online115, but the 

more specific responses for the villages covered in this study were consulted 

at the Archivo Histórico Provincial de Zamora in Zamora. 

 
- Maps of Tomás López. The mid 18th century collective writings and maps of the 

geographer Tómas López located in the National Library in Madrid and later 

compiled into what is known today as the Diccionario Histórico-Geográfico de 

la Provincia de Zamora (Lorenzo-Arribas, 2011). Although lacking accuracy in 

the geolocation of certain place-names when compared to contemporary 

Local Spatial Knowledge, the Catastro de Ensenada or the maps of Madoz, it 

remains a good starting point to find and locate historical place-names that 

may no longer exist today.  

 
- Maps of Madoz116 . Used primarily for Spain, the provincial map of Zamora has 

been consulted. The writings and maps of Pascual Madoz continue the historic 

geographic information down to the local level into the mid 19th century with 

the multi-tome work Diccionario Geográfico-Estadístico-Histórico de España y 

Sus Posesiones de Ultramar (Madoz, 1984).  

 
- Planos geométricos por terminos muncipales (Planimetrías)117 These 

planimetry maps are handwritten/drawn maps that were made for each local 

village entity between the years 1870 and 1950 from measurements taken on 

the ground. These measurements are collected in the field notebooks kept in 

the National Geographic Institute of Spain (IGN) Topographic Archive. The 

maps were made at a scale of 1:25,000. The maps in used in this study were all 

created before 1910. 

 

 
115 http://pares.mcu.es/Catastro/servlets/ServletController 
116 https://www.ign.es/web/catalogo-cartoteca/resources/html/001807.html 
117  Downloadable at http://centrodedescargas.cnig.es/ 
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- Portuguese military maps118 – Created by the Portuguese Army Geographic 

Institute, these political maps also provide elevation contours and data as well 

as some field-names. The color maps consulted are from the 1950s, late 1990s, 

and 2010s. 

 
Aerial photography and vector files 

The aerial photography discussed below can be consulted at the IGN Fototeca119 and 

downloaded at the Centro de descargas for the National Institute of Geography.120  

 
- Vuelo Americano Serie A (1945-1946) – Aerial photography conducted by the 

United States Air Force. This was used largely for the Portuguese side of the 

Duero as the next in the series, Serie B, is inaccessible for Portugal.  

 
- Vuelo Americano Serie B (1956-1957) – Aerial photography conducted by the 

United States Air Force. This was used extensively for their resolution and 

quality as the earliest photographs for the Spanish portion of the study area. 

 
- Vuelo Nacional (1980-1986) – Aerial photography conducted by the Spanish 

National Geographic Institute (IGN). Despite the availability of the 

Interministerial Aerial Photography Series ranging from 1973-1986. 

Photographed from the early to mid 1980s in the study area, they are generally 

of less quality than the same time range and better quality Vuelo Nacional. 

 
- Vuelo Quinquenal (1998-2003) – Aerial photography conducted by ING. This 

was the first series in color.  

 
- PNOA orthographic photos of 2005, 2011, 2014, 2017 – This aerial 

photography is from the Spanish National Aerial Orthophotography Plan 

(PNOA) established in the early 2000s. These time periods correspond well to 

all the dates used in the more recent time periods of the HLC. 

 

 
118 https://www.igeoe.pt/ 
119 https://fototeca.cnig.es/ 
120 https://centrodedescargas.cnig.es/CentroDescargas/index.jsp#. 
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- Google Earth Time Series121 – The Google Earth Time Series was also an 

invaluable source for largely the last 15 years in the region. Although limited 

in this rural area, its Street View function allowed for some close ground level 

verification of land features. 

  
- Shapefiles from Junta de Castilla y León122, the Sede Electrónica del Catastro 

of the Ministerio de Hacienda in Spain123 and the public Parcel Identification 

System of the Instituto de Financiamento da Agricultura e Pescas de Portugal 

(ISIP)124 demonstrate cadaster (for Spain), land parcels, land use, and public 

and communal lands for both nations.  

 
2.3.2.1.2 Field investigation 

Ground truthing  

Ground truthing with numerous pedestrian surveys often with local residents were 

conducted in the spring, summer, and winter months from 2017 to 2019 to improve accuracy, 

to verify any discrepancies, and allow a familiarity and knowledge of the landscape. At all 

times a GPS device was used to geolocate landscape features and photographs were taken at 

the precise locations. Features typically verified with ground truthing were watermills, 

agricultural land plots, burn areas. Ground truthing also functioned to identify landscape 

features that were indeterminate in their morphology or extent when seen from aerial 

photography or Google Earth such as tree plantations. The GPS point data aided in the 

creation of the watermill zones when placed into the GIS software. 

 
Ethnographic confirmation 

Either through pedestrian survey or interview using print maps and photos as visual aids, local 

informants provided further detail and often confirmation regarding the location, type, 

diachronic changes, and condition of numerous landscape features. This information when 

combined with ground truthing allowed for the authentication of any prior landscape features 

that were considered to have discrepancies. 

 

 
121 https://www.google.com/earth/ 
122 https://cartografia.jcyl.es/web/es/datos-servicios/servicio-descargas.html 
123 https://www.sedecatastro.gob.es/ 
124 https://www.ifap.pt/sip-versao-publica  
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2.3.2.2 Software and mapping methodology 

This results of this study were mapped with ESRI’s ArcGIS 10.3.1 and 10.6.1. All GIS 

information was connected and stored in a Microsoft 360 Access database specifically coded 

and designed for this project by Alex Turner of the School of History, Classics and Archaeology 

at Newcastle University in the United Kingdom. 

 
For mapping, all available temporal data for each local village entity were placed into the GIS 

as superimposed layers. HLC demonstrates character types as discrete polygons. Polygons are 

drawn with ArcMap as a unified shapefile. With HLC mapping the objective is to find the time 

period where the smallest polygon reflecting the appropriate class and broad type can be 

drawn. Thus, a twelve hectare private rough pasture in the Modern period and later divided 

in half to develop a rock quarry in 1905 with the other six hectares remaining as rough pasture 

ground would reflect two polygons in the present: one for a six hectare rock quarry and the 

other six hectares as another polygon representing rough pasturing land. Upon analyzing the 

two polygons in the Modern Period they would appear the same color representing rough 

pasture because the quarry did not exist in the Modern Period (Dabaut & Carrer, 2021)  

(Figure 37).  

 

(Fig. 37) Mapping polygons according to smallest type from temporal analysis 

 

Over characterization can also occur when broad type polygons are drawn. When maps are 

present in on an A4 size paper or computer screen, the polygons are not detectable. In order 

to avoid over characterization of micro changes on the landscape a minimum polygon size of 

0.5 hectare threshold was established (Collins et al., 2014). 
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Unique aspects of the Duero River borderland HLC mapping 

Three characteristics are found in the study area that are unusual for HLC mapping even at 

this scale and while some are common to many rural landscapes  others they are emblematic 

of this landscape. The first and most notable are the collective grouped landscape signatures 

of protohistoric and Roman era mining extraction with areas of ore extraction, grinding, and 

washing (Romero 2015; Sánchez-Palencia et al. 2010; Sánchez-Palencia 2012). The second are 

the prevalence of zones of series of Medieval/Modern period watermills found in more 

turbulent parts of the streams in most of the towns (Hearn, 2021). The last characteristic is 

an intangible characteristic that is discussed in the ethnographic part of this study through 

collective memory, participatory mapping, and local spatial knowledge. This characteristic is 

represented by the defined areas of crop rotation. This will be discussed in the history section 

of the field types later.  

 
As a GIS based methodology, HLC is not concerned with individual sites (registered as point 

data in GIS), but with areas of human use (registering as polygon data). Although both the 

mining signatures from Antiquity and watermills from the Medieval/Modern periods have 

been geolocated with GPS as points, a strategy developed with Dr. Francesco Carrer at the 

McCord Centre for Landscape at Newcastle University was to view these agglomerations of 

points as zones of these features that were accessed and utilized by people over time. At the 

local village scale of this HLC, these agglomerations of like features (mining work areas and 

the series of mills used by villagers) can be represented as polygons for the HLC. Polygons for 

the watermill zones follow the stream course and include the appropriate bank where the 

watermills are located. The drawn polygon begins with the geolocation of the first water mills 

and extends to the last in the series. With the mining work areas, unlike the watermills which 

follow a more linear/elongated polygon type, some of the non-alluvial mining work areas are 

more concentrated group areas and as a result appear as wider polygons. Those mining work 

areas found along streams in series appear as more sinuous in shape. 

 
The field rotation systems as discussed in (Hearn 2021) are of the biennial type in the study 

area. They are incorporated into the HLC, not as a class but as an attribute. Polygons when 

drawn on a village landscape, depending on the time period and with the exemption of the 

smaller horticultural plots located at the villages’ cores, fall into either a communal woodland 
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which is not part of the crop rotation or a public or private part of the landscape that is or 

was part of the field rotation system. As the crop rotation in the study area is biennial, 

relevant polygons are registered in the data base entry as field rotation system 1 for the 

northern portion of the system or field rotation system 2 for the southern portion (Hearn, 

2021). 
 

Database structure 

The database developed for this HLC by Alex Turner at Newcastle University is based on the 

Tyne and Wear HLC and Turkish CHiLaT HLC projects. It is a coded Microsoft Access core table 

divided into tabbed screens where data is entered. For the complete breakdown of the 

database and its attributes see Appendix C. Figure 38 displays the Description tab of the 

database. Each polygon type entry is entered as a UID (identification number) in the attribute 

table in ArcGIS which is corresponds to the identical number in the Access database. On this 

front page, the country and municipality, and date of last update are entered for effective 

record keeping. 

 

(Fig. 38) Description/Front page tab of HLC database 

 

Upon clicking on one of the date tabs, the data entry is allowed under the data entry form 

(Figure 39). Clicking on the appropriate class type table above fills in the class type in the form 

and allows the user to enter the appropriate attributes from the dropdown menus.  Important 

to note are the time period tabs which when clicked allow the user to enter the attributes 

from the dropdown menus for that specific era. Check boxes to the far right, were coded to 

allow for the quick duplication of identical attribute records throughout the time periods. 
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(Fig. 39) Example of data entry form for class, type, period, and relevant attributes 

 
Rationale for selection of classes, broad types, and time periods 

HLCs use a level based form of classifying polygons. Interpreting polygons begins with a 

topmost level, least specific category, followed by a more detailed subcategory. Within this 

detailed subcategory attributes are added to further interpret the polygon. Using the Tyne 

and Wear database organizational nomenclature, the term class refers to the most general 

category of landscape feature. For the Duero River borderland HLC, seven classes have been 

identified: settlement, fields, rough ground, mineral, and water resource extraction125 

(industrial), communication, terraces, and water. The next level beneath class are broad 

types. These are more precise types that pertain to the seven classes. Classes and broad types 

in the database (Table 13) were selected after the familiarization phase which consisted of 

ethnographic site visits, ground truthing, and the consultation of archaeological and historical 

data. First and foremost, consulting numerous HLCs in Britain126 and in other countries was 

imperative to find commonalities of classes and types. Despite this important start, 

understanding the distinctiveness of the Duero River borderlands and its specific types and 

attributes and their historical development was important in order to better characterize the 

landscape.  

 

 
125 In the HLC database ‘water and mineral resources’ use the Tyne and Wear, Northumberland nomenclature, ‘Industrial’. For the 
purposes of discussion, industrial from the database will refer to water and mineral resources. 
126 Access to all of the HLCs of the UK’s HLC program can be found at https://archaeologydataservice.ac.uk/archives/view/HLC/ 
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For the municipalities in this study, agropastoralism until the late 20th century remained the 

largest, most important economic activity on the landscape. The morphology of the territorial 

organization based on agropastoralism for centuries dating back to the Medieval and Modern 

periods is still clearly evident on the landscape. Rural abandonment from massive 

outmigration, beginning in the 1950s, saw to a near fossilization of many of these features as 

fewer and fewer residents remained working on the landscape. The classes settlement, fields, 

rough ground were decided from both common rural HLCs where agropastoralism have 

played a significant role in the landscape organization in the present. For the specific historical 

development of the agropastoral characteristics (settlement, field types, and rough ground) 

and their morphologies typical of the Terra de Miranda, Sayago and Aliste regions the studies 

of Luis Angel Sánchez-Gómez, Esther Prada-Llorente, and Pascual Riesco-Chueca were 

consulted  (Sánchez-Gómez 1991 and 1993; Prada-Llorente 2001, 2011 and 2005; Prada-

Llorente, Riesco-Chueca, and Herrero 2013). While other studies provide historical context 

and depth such as Iñaki Martín-Viso’s important historical research on the Duero basin, 

western Zamora, and more specifically Sayago county (Martín-Viso, 1996, 2000, 2018), the 

terminology and understanding of the organization of the landscape come largely from 

Sánchez Gómez and Prada-Llorente’s work and is bolstered by ethnographic confirmation. 

While similar agropastoral characteristics exist in other parts of Spain and in fact the world, 

the terminology used to describe these types discussed by Sánchez Gómez and Prada-

Llorente for Sayago will be used for consistency in this HLC. 

 
Settlement and territorial organization have been documented in the protohistoric, Roman, 

and Early Medieval Periods in the study area (Romero 2015; Sánchez-Palencia, Romero, and 

Beltrán 2018), but the extent of territorial use while mathematically estimated can only 

function as possible overlays in an HLC. What can be mapped are definitive areas defined by 

archaeological research (Crow et al., 2011, p. 116) including settlement areas, terraces, and 

larger areas of mineral extraction as found in Romero’s thesis and related publications 

documenting protohistoric and Roman Period settlement and resource use (Sánchez-Palencia 

et al. 2013; Romero 2015; Sánchez-Palencia et al. 2010; Sánchez-Palencia, Romero, and 

Beltrán 2018; Sánchez-Palencia and Beltrán-Ortega 2015). Estimates, as in the case of 

Romero’s pertinent research, however, can be used as an overlay to complement an HLC 

analysis.   
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Being a continuous rural landscape, the study area does not possess the complexity of 

characteristics typical of an urban area. Apart from agriculture, resource exploitation has 

since protohistoric times been marked by mineral extraction (Romero 2015; Sánchez-Palencia 

et al. 2010; Sánchez-Palencia, Romero, and Beltrán 2018; Vázquez-Calvo et al. 2016) and later 

in 20th to the present with presence of tungsten mines and gravel and granite quarries. 

Hydrologic power, a form of resource extraction, from the Medieval and Modern Periods is 

also evident on the landscape with the creation of zones of now disused watermills along the 

more turbulent areas of intermittent streams for milling grain (Lera-Maíllo 2010; Pedrero 

2000; Hearn 2021). Hydroelectric power dams constructed in the 20th century in the Duero 

River provide time depth to the landscape as well. The dams have affected the water type as 

well with the creation of reservoirs. These types are undeniably present on the landscape 

today and demonstrate temporal landscape evolution intensifying from the early 20th century 

onwards. 

 
A commonality of most HLCs, communication routes represented by major roads, highways, 

and bridges that connect and transverse various municipalities and nations will be 

represented in the HLC. In the study area these are very notable in Pino del Oro municipality. 

Visually apparent on the landscape in the present, their current appearance is often on older 

significant roads such as the Roman Dere Street example in the Durham county HLC (Wiggins 

& Boldrini, 2017). Minor roads and pathways do play a role in the historic evolution of this 

rural village landscape especially in this borderland area. Access to fields, watering holes, and 

other villages are vital. Unfortunately, due to their small and often narrow appearance at the 

scale of this HLC, the extensive pathways and minor roads found on the landscape and their 

propensity to appear as line data rather than the required polygon type data will not be 

included in this HLC.  

 
Terraces were selected as a class based on previous HLC work classifying terraces as a type in 

Catalonia, Greece and Turkey (Carrer et al., 2019; Crow et al., 2011; Turner, Bolòs, & Kinnaird, 

2018). In the study area, particularly notable for their time depth and from their visible 

presence in Aldeia Nova and having been excavated in both Aldeia Nova Villardiegua de la 

Ribera, they are a distinct landscape feature having been previously mapped and dated 
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(Romero, 2015; Sánchez-Palencia & Beltrán, 2015). They are also a regularly appearing 

landscape feature on the more inclined banks of the Duero River basin. 
 

The final class, water source, is especially relevant in this landscape. The focal point of this 

cultural landscape study is the Duero River and its anthropic use and impact on the diachronic 

cultural evolution of the region. Tributary rivers and streams are relevant in the HLC for their 

time depth from their use for resource extraction. As mentioned before, reservoirs are also 

notable as a type due to their appearance on the landscape beginning in the 20th century. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Table 13) Classes and Broad types of Duero River HLC 

Class Broad Type 

Settlement  

• Nucleated Settlement 

Fields 

• Enclosed Horticultural Plots – Cortinos 

• Larger Enclosed Mixed Pastoral/ Cultivation Plots - Cortinas 

• Rectilinear Fields – Unincorporated Enclosed Plots 

• Strip fields 

• Unenclosed communal pasture 

• Communal River canyon pastureland 

Rough Ground 

• Unenclosed and enclosed Woodland – Monte Alto 

• Unenclosed and enclosed Shrubland – Monte Bajo 

• Unenclosed denuded pasture lands 

• Plantation 

• Valles 

• Denuded ground 

Water and Mineral Resources Exploitaton 

• Hydroelectric Dam 

• Mining Areas 

• Quarries 

 

Communications 

• Roads/Highways 

• Bridges 

Terraces 

• Braided Terraces 

• Step Terraces 

Water Source 

• Tributary Stream 

• Tributary River 

• Main River 

• Reservoir 
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2.3.3 HLC classes and broad types 

In this section the scopenotes of the Duero River Borderland HLC Classes and Broad Types are 

presented and discussed as they are relevant to the general area, but more specifically as 

they appear in the three municipalities to be characterized in this study. Table 14 provides a 

list of the classes as they appear in the database and their scopenotes. 

 

Duero River Borderland HLC classes and database scopenotes 

CLASS CLASS Scopenote 
Settlement Areas of residential housing, including shops and public houses 

Fields Areas of enclosed and unenclosed arable both arable and pasture 

Rough ground Uncultivated areas, primarily exploited for rough grazing 

Industrial Areas of mining, quarrying, or hydroelectric generation  

Communication Areas of transport networks and associated services 

Terrace Areas of level land in walled shelves to facilitate cultivation on gradients  

Water source Bodies of water in the area 

(Table 14) Classes and Scopenotes of Duero River Borderland HLC 

 
2.3.3.1 Class 1. Settlement 

During all recorded time periods (protohistoric to contemporary), settlement in this rural 

area, although having appeared and disappeared in the archaeological and historic record on 

the landscape, has been best characterized by nucleated settlement. Table 15 provides the 

scopenote of the single broad type of the settlement class. Occasional appearances of 

buildings such as barns not located within the nucleated settlement are registered in the 

mapped polygon under the Broad type attribute of “buildings”. 

 

(Table 15) Settlement Broad type and scopenote 

 
 

CLASS Broad type Broad type scopenote 

Settlement Nucleated settlement Buildings together around a core 
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2.3.3.2 Class 2. Fields 

Common to previous HLC projects, fields are an important aspect to a rural HLC. In this study 

they are unique to the physical and historical development of this region. When necessary, 

the nomenclature used reflects the regional specificity as seen in Table 16. Their historical 

significance and morphology were discussed in part 1.5 earlier. An example of the Field Broad 

type of Canyon pasture from the study area can be seen in Figure 40. Called arribes/arribanzo 

locally, this Broad type is communal in all three case studies and consists of chaparral 

vegetation. It is marked by largely caprine and some ovine pasturing in the less steep areas. 

On both sides of the border today it is considered to be the most sensitive and therefore the 

most protected and regulated due to its unique flora and fauna. 

 

CLASS Broad type Broad type scopenote 

Field Strip Field Narrow and long fields which are adjacent to each 
other 

Field Cortinos Enclosed horticultural plots 

Field Cortinas Larger enclosed mixed pastoral/cultivation plots 

Field Rectilinear Field Unincorporated enclosed plots 

Field Unenclosed communal pasture Unenclosed communal pasture 

Field Canyon pasture Communal river canyon pastureland 

(Table 16) Field System Broad types used in the DRB HLC 

 

 
(Fig. 40) Canyon pasture arribanzo of Pino del Oro Zamora Spain. Photo from author 
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2.3.3.3 Class 3. Rough ground  

 
Using terminology specific to the human environmental interaction of the region, the Broad 

types of the Rough Ground class encompass past and present uses that incorporate landscape 

areas used for firewood extraction, pasturing, or building materials (Table 17). Figures 41 - 49 

demonstrate the different Broad types as they can be from the ground and/ or from the air. 

 

CLASS Broad type Broad type scopenote 

Rough 
ground Monte alto Unenclosed and enclosed woodland 

Rough 
ground Monte bajo Rocky ground with small scrub bushes and occasionally 

trees, historically used for rough pasture and other uses 
Rough 
ground Unenclosed denuded pasture Unenclosed denuded pasture lands 

Rough 
ground Plantation Zones with deliberately planted conifers or nursery 

Rough 
ground Valles Seasonal stream bed used for grazing and transhumance 

Rough 
ground Denuded ground Denuded by fire overgrazing or clear cut 

(Table 17) Rough Ground Broad types and scopenotes 

 

 
(Fig. 41) Monte Alto in Villardiegua de la Ribera, Zamora Spain. Photo from Google Earth 
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(Fig. 42) Monte Bajo in Villardiegua de la Ribera, Zamora. Photo from Google Earth 

 

 

 
(Fig. 43) Rough grazing in Monte Bajo Argañín, Zamora. Photo from author 

 
 

 

(Fig. 44) Valle in Argañín, Zamora Spain. Photo from Google Earth 
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(Fig. 45) Valle in Argañín, Zamora Spain. Photo from author 

 

 

(Fig. 46) Plantations Constantim, Portugal. Photo from Google Earth 

 

 

(Fig. 47) Pine plantation in Ifanes, Portugal. Photo from author 
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  (Fig. 48) Unenclosed denuded pasture in MUP in Villardiegua de la Ribera. Photo from author 
 

 

 

(Fig. 49) Denuded ground and regeneration after wildfire in 2017 in Pino del Oro. Photo from author 

 

2.3.3.4 Class 4. Mineral and water resource exploitation  

This HLC class covers all forms of resource exploitation in the Duero River borderland region 

from mining to power generation, to quarries throughout the historical record. On the 

landscape are examples of infrastructure and terrain modifications from both past and 

present of the Broad types of this class as seen in Table 18. Both ethnographic data and 

historic maps and aerial photography provided information on disused mining areas. Figures 

50 – 56 demonstrate the Broad types as they can be seen in the study area. 
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CLASS Broad type Broad type scopenote 

Industrial Hydroelectric dam Hydroelectric dam for power generation 

Industrial Mining areas Disused areas of mining 

Industrial Quarries Open-air quarries of different sizes 

(Table 18) Resource exploitation Broad types and scopenotes of DRB HLC. 

 

 

 

(Fig. 50) Castro Dam near Villardiegua de la Ribera, Zamora.  Photo from Google Earth 
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(Fig. 51) Ore grinding holes, cazoletas on Roman mining landscape in Pino del Oro. Photo from author 

 

 
(Fig. 52) Modern period watermill with ore grinding holes from Antiquity (right - foreground) in Villardiegua de la Ribera, Spain. Photo 
from author 
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(Fig. 53) Abandoned 20th century tungsten mine in Ifanes, Portugal. Photo from Google Earth 

 
 

 

   (Fig. 54) Abandoned 20th century tungsten mine in Ifanes. Photo from author 

 

 
(Fig. 55) Quarry of Vila Chã de Braciosa, Portugal.Photo from Google Earth 
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   (Fig. 56) Quarry of Vila Chã de Braciosa, Portugal.Photo from author 

 

2.3.3.5 Class 5. Terraces 
 

Terraces play a significant role throughout human history signifying the anthropic 

modification of the landscape by converting a once challenging morphology into a more 

beneficial one possessing both biological diversity as well as creating new ecosystem services 

(Asins, 2006; Orejas, 2006; Ruiz del Árbol, 2006). Moreover, while terraces are often 

indicators of cultivation, this is not always the case as they can also represent areas of 

habitation (Donkin, 1979, p. 19; Ruiz del Árbol, 2005, p. 36). 

 
Terraces are a small but significant portion of the characterization of the Duero River 

borderland landscape. As a zone of significant gradient, they appear in the archaeological 

record of two of the three villages of this HLC where terraced cultivation was implemented 

both on hillsides and in the river canyon. Common in many parts of the world they are 

excellent markers of land use and adaptation while at the same time difficult to date with 

precision often due to continuous use over time. 

Las terrazas son, en muchas zonas del mundo, el único testimonio que permite 
establecer la morfología de los territorios de explotación antiguos y, sin embargo, al 
igual que otra serie de elementos, han sido frecuentemente olvidadas en la 
investigación, fundamentalmente por una razón: porque la ausencia, generalmente, 
de datos cronológicos precisos (en la mayoría de los casos se trata de estructuras 
«atemporales», conservadas en zonas rurales, cuyo uso puede haberse extendido 
durante varios siglos) plantea un problema importante a la hora de integrarlas en un 
estudio diacrónico del paisaje (Ruiz del Árbol, 2013, p. 289)127. 

 
127 The terraces are, in many areas of the world, the only testimony that allows the establishment of the morphology of ancient 
exploitation of territories and yet, like other series of elements have been frequently forgotten in research, mainly due to one reason: 
because the absence, generally, of accurate chronological data (in most cases these are 'timeless' structures, preserved in rural areas, 
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Until the past decade, other terraces likely dating from the Modern Period in Aldeia Nova 

were used to plant Mediterranean tree crops. Beyond the municipalities covered in this HLC, 

terraces appear on both sides of the riverine international border in Cozcurrita in the 

municipio of Fariza and in Fermoselle in Spain (Marino, Piedrabuena, & Bergua, 2020). 

Terraces for olive trees are also visible in Vila Chã de Braciosa in Portugal. Following the 

trajectory of the river, they continue to be seen extending into the province of Salamanca 

(Matías, García, Puerto, & Saldaña, 1989). Where the Duero River flows eastward, they form 

a distinct ubiquitous part of the Duero River Cultural Landscape of Portugal recognized by 

UNESCO. 

 
A distinct class and different from the fields class, terraces serve several possible functions 

according to Grove and Rackham: 1) to redistribute sediment for planting, 2) to increase root 

penetration especially for olives, fruit trees and vines, 3) to lessen gradient for better 

cultivation, 4) to prevent stones from disrupting cultivation, 5) to augment water absorption 

of the soil after rains, and 6) to prevent the erosion of hillsides (Grove & Rackham, 2001, p. 

110). Grove and Rackham (2001) also have created a classification system for terraces that 

has been used by other HLC projects in Catalonia, Greece and Turkey (Crow et al., 2011; 

Turner, Bolòs, et al., 2018). Found along some of the communities with river canyon 

(arribanzo) to farm Mediterranean crops such as olives and grapes, terraces are found in 

Portugal near the village of Aldeia Nova on north slope of the São João hillfort in the study 

area. In Spain they can be found in their archaeological context at the site of Peña Redonda 

on the slopes of the former settlement. 

 
Using the typology established by Grove and Rackham, Damián Romero, one of the 

archaeologists taking part in the MinCiNEP excavation, classified two types of terraces in the 

São João area of Aldeia Nova; step terraces and braided terraces. Step terraces are “parallel 

– either straight, or more usually curving round the contours. Access is either from the terrace 

below (often by steps projecting from the terrace wall) or by a track intersecting the terraces. 

Braided terraces [are those] which zigzag up the slope, being joined by switchbacks at the 

ends, so that animals and ploughs can get up without climbing (Grove & Rackham, 2001, p. 

 
whose use may have been spread over several centuries) which poses a major problem in integrating them into a diachronic study of the 
landscape. 
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107) (Table 19). Dating the terraces is difficult, but the terraces on the adjacent slope from 

São João were classified as step terraces while the terraces closest to São João were classified 

as braided terraces. They have been dated from as early as the 3rd century A.D. to the 

contemporary period (Sánchez-Palencia, Beltrán et al. 2015) Many are still maintained today. 

Wildfires in the past decade unfortunately have denuded much of the planted orchards and 

crops in the terraces (Figures 57 and 58).  

 
At the base of the settlement Peña Redonda in Villardiegua de la Ribera, Spain two zones of 

terraces were excavated at the slopes outside the protective wall of the hillfort: one zone to 

the northeast and the other to the southeast. The terraces have been dated from the 1st 

century BC to the beginning of the 3rd century AD in their use (Sánchez-Palencia 2012, 212). 

They are considered to be braided terraces. 

 

CLASS Broad type Broad type scopenote 

Terrace Braided terrace Terraces joined by switchbacks at the end, to enable the animals to move 
between the terraces 

Terrace Step terrace 
Parallel – either straight, or more usually curving round the contours. Access 
is either from the terrace below (often by steps projecting from the terrace 
wall) or by a track intersecting the terraces 

(Table 19) Terrace Broad types and scopenotes 

 

 
(Fig. 57) Olive Terraces Vila Chã de Braciosa, Portugal. Photo Google Earth 
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      (Fig. 58) Terraces  (center left) Aldeia Nova, Portugal after wildfire of 2013. Photo from author 

 
2.3.3.6 Class 6. Communication 

 

Infrastructure to improve communication between villages and with the greater regional 

space are the focus in this class. Although not as extensive as other types, communication 

infrastructure does play an important role in the diachronic development and therefore the 

historic characterization of this landscape. Table 20 provides the Broad types and scopenotes 

of this class. Figure 57 provides an example of one of the most important Broad types of the 

Communication Class in the DRB HLC.  

 
River fords, another important form of communication used for the passage of people, goods, 

and pasture animals were few in this area due to the extremely deep and dangerously steep 

canyons and water flow. With the rising waters created by the hydroelectric dam construction 

these crossings disappeared. Within the study area informants indicated one crossing 

between Pino del Oro and Villadepera, Spain and an international one called Estacas between 

Aldeia Nova and Villardiegua de la Ribera. Due to their very small size, they will be discussed 

in the ethnographic toponymic analysis of this study rather than in the HLC.  
 

CLASS Broad type Broad type scopenote 

Communication Significant 
roads 

Large roads, including embankments and service 
areas 

Communication Bridges Major bridges 

(Table  20) Broad types and scopenotes of the Communication class 
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(Fig. 59) Bridge and highway entering  Pino del Oro, Zamora. Photo from author 

 
2.3.3.7 Class 7. Water 

 

An important class for many HLC projects, the Water class for the DRB HLC has four Broad 

types as they relate to the specificity of this region. Tributary streams are common in many 

municipalities, however, only those with sufficient flow and evidence either archaeological, 

historic, or contemporary human use such as placer mining, grain milling, or energy 

production will be characterized. Table 21 shows the Broad types to be characterized in this 

HLC. Figure 60 provides an example from the study area of the manmade reservoir Broad 

type. 

 

CLASS Broad type Broad type scopenote 

Water source Tributary stream Tributary streams 

Water source Tributary river Tributary rivers 

Water source Main river Major river 

Water source Reservoir Reservoir 

(Table 21) Broad types and scopenotes of the Water class 
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(Fig. 60) Reservoir with dam (center right) on denuded land from wildfire in Pino del Oro, Zamora. Photo from author 

 

2.4 Remote sensing, spectral landscape analysis, and image classification 

 
The third and final approach to the diachronic changes of the Duero River Borderlands study 

is the incorporation of satellite spectral analysis and landscape classification. Influenced by 

the previous ethnographic testimony regarding the temporal changes on the landscape as 

well as implementing demographic data, it aims to empirically demonstrate the landcover 

changes that have occurred as a result of socioeconomic factors and human decisions since 

the early 1980s to the present day. This approach integrates quantitively with the more 

qualitative, subjective, perception based analyses of the ethnographic soft data and the 

Historic Landscape Characterization to form a multiperspective view of diachronic change on 

this landscape. It will detail land use and land cover evolution through the use of remote 

sensing spectral analysis statistical data acquired from Landsat 5 and 8. This approach was 

completed in collaboration with Dr. Jesús Álvarez Mozos of the Engineering Department at 

the Universidad Pública de Navarra. The methodologies employed and results were published 

in December of 2021 (Hearn & Álvarez-Mozos, 2021). 
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2.4.1 Overview of climate and vegetative resources 

 
The study area for this analysis, among the local village entity level analyses, also includes the 

broadest of the three approaches. The analysis is composed of the two parallel border regions 

between Portugal and Spain (Figure 61) discussed earlier. Expanding outward from the banks 

of the Duero River, the study area, based on the ethnographic scale, includes all of the 

contiguous territory of the eight case study villages. In Portugal they consist of four freguesias 

of the Concelho (county) of Miranda do Douro that form the Parque Natural do Douro 

Internacional from the freguesia of Constantim-Cicouro in the north to the freguesia of Vila 

Chã de Braciosa in the south. Opposite of these parishes to the east on the Spanish side of 

the Duero River, the area of analysis consists of four municipios beginning with Pino del Oro 

in the north continuing southward to the municipio of Fariza in the south.  As with the 

ethnographic and HLC approaches previously discussed, the Spanish and Portuguese 

municipalities covered in this study were chosen because they have been part of recent or 

ongoing landscape archaeological research conducted by the EST-AP group of the Spanish 

National Research Council (Hearn, 2021; Romero, 2015; Sánchez-Palencia & Beltrán, 2015; 

Sánchez-Palencia et al., 2018). Additionally, the municipalities were selected because they 

were either completely within or possessed significant territory within the internationally 

protected park zone (Figure 59). Most importantly, they were found to be representative of 

the vegetative and topographic diversity found in the region incorporating land along the 

Duero River and on the plains. Because all of the case study municipalities are not contiguous, 

the greater study area was expanded partially beyond the political borders of the 

municipalities to demonstrate the extent of vegetation corridor continuity. The entire study 

area of the satellite spectral analysis is completely within the limits of the much larger Meseta 

Iberica biosphere reserve. 

 
The area has two Mediterranean climate variation zones; a warmer, less fluctuating, one in 

the river valley (Los Arribes), and the other on the high plains on both sides of the Duero River 

called the Planalto Mirandes in Portugal and the penillanura in Spain. Prone to extreme 

seasonal variation, the high plains region has a more continental type temperature variation 

(Marino et al., 2017; Sánchez-Vicente, 2010). The natural vegetation in these climate zones is 

varied as well. Within the sheltered Arribes deep river valley several Quercus species can be 
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found with Pistacia terebinthus and Juniperus oxycedrus subsp. Badia. These stands are mixed 

with scrub vegetation such as Lavandula stoechas, Cytisus multifloris and Daphne gnidum. 

Extending out onto the plains away from the river both Quercus ilex and Quercus pyrenaica, 

become the more dominant arboreal wild species (Marino et al., 2017; Sánchez-Vicente, 

2010). Mixed with cereal crop agriculture on the plains as well are other scrub species such 

as Cytisus scoparious, Genista hystrix, Cistus landanifer. In lesser alluvial systems on the plains 

ash trees Fraxinus angustifolia interspersed with several species of willow (Salix fragilis, Salix 

atrocinerea and Salix salviifolia) can be found as well.  

 

 
(Fig. 61) The Internationally protected Duero River borderland region of the study area. Source: (Hearn & Álvarez-Mozos, 2021) 

 
From ethnography and Historic Landscape Characterization, one can learn of the temporal  

impact of the anthropic influence on the landscape. Diachronically the region, until the last 

50 years as evidenced by both stakeholder testimony and demographic data, has been 

marked by agrosilvopastoralism. Cultivation has been diversified. Viticulture and various 

Mediterranean trees have been harvested for their fruit or bark such as olive orchards or cork. 
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Cereal crops namely barley, rye, and wheat and more recently oats are still planted in soils 

most suitable for their cultivation in the larger expanses away from the cluster settlements in 

each municipality (Marino et al., 2014, p. 269). Horticulture for subsistence/domestic 

consumption has dominated the village core and nearby surrounding plots. In municipal areas 

that were not apt for agriculture due to overly acidic or rocky soil quality (Marino et al., 2017), 

scrub and wooded vegetation was common, which in turn was used for rough grazing.  
 

2.4.2 Satellite imagery 

 
Eight Landsat scenes were downloaded as level 2A products from the Earth Explorer service 

of the United States Geological Survey (USGS)128 (Table 22). Level 2 products are obtained 

after the atmospheric correction of Level 1 images and are distributed in surface reflectance 

units, also known as Bottom of Atmosphere (BOA) reflectance, which is the optimum 

magnitude for multitemporal analysis. Landsat overpasses the study area in the Path 203 and 

Row 31. Due to the long track record, some of the scenes used were acquired by Landsat 5 

Thematic Mapper (TM) (available between 1984 and 2013) and some others by its heir 

Landsat 8 Operational Land Imager (OLI) (available since 2013). The use of Landsat 7 imagery 

was avoided due to the striping pattern caused by the SLC-off effect, which would require 

further pre-processing (e.g., Howard and Lacasse, 2004) and cause an additional degree of 

uncertainty. The selected images were cloud free scenes acquired in mid-summer (mostly in 

August), a period where the difference between (rainfed) agropastoral lands and natural 

vegetation is expected to be enhanced. With the exception of the 1984 to 1988 span, the time 

increment between captures was completed in 5 year periods. The 1984 year was chosen as 

the first available year for Landsat 5. Using Landsat 5 data from the early 1980s also allowed 

the analysis to complement the dramatic population decline continuing to the present day. 

The analysis focused on visible (RGB), near infrared (NIR) and short wave infrared (SWIR) 

spectral bands, with a spatial resolution (pixel size) of 30 m. 

 
 
 
 
 
 

 
128 Source: https://www.usgs.gov/ [Accessed: 5/12/2020] 
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Sensor Date Scene cloud cover (%) 

Landsat 8 OLI 2018/08/14 0 

2013/07/31 0 

Landsat 5 TM 2008/08/02 0 

2003/08/05 5 

1998/08/23 1 

1993/08/09 0 

1988/08/27 5 

1984/09/01 9 
 

(Table 22) Landsat scenes used in the study. Source: (Hearn & Álvarez-Mozos, 2021) 

 

2.4.3 Selection of stable samples 

 
Detecting vegetative change through the gradual abandonment of the agropastoral economy 

beginning in the 1960s, as a result of the demographic shift brought on by migration, it was 

deemed necessary to find land samples that were diachronically consistent, that is, areas that 

remained stable during the whole study period (Hansen & Loveland, 2012). For this study the 

Post-Classification Comparison (PCC) approach (Liu et al., 2018; Midekisa et al., 2017; 

Thonfeld, Steinbach, Muro, & Kirimi, 2020) was utilized to determine change through the 

comparison of land cover maps developed from supervised classification from each Landsat 

satellite capture. Using the PCC approach, reference data based on the landscape types for 

this study were created for both the classification training and validation steps. For this 

reason, available aerial photography from different time periods was used to delineate and 

establish different samples representative of the main landscape types through time 

(Stehman & Foody, 2019). The use of aerial photography or very high resolution satellite 

imagery for reference samples of land cover analysis is commonly used (Buchner et al., 2020; 

Tarko, Tsendbazar, de Bruin, & Bregt, 2021). The aerial photographs used to find stable 

samples were the same historic and contemporary aerial photograph series utilized for the 

HLC mentioned earlier. 

 
In addition to the aerial photography, the historical, hand drawn Planos geometricos por 

terminos municipales (planimetrías) maps of the late 19th to early 20th century in Spain 
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consulted for the HLC from the IGN proved invaluable. Although not offering the accuracy of 

an aerial photo or satellite image, they do identify landscape vegetative areas, using a specific 

nomenclature (Figure 62).  
 

 
(Fig. 62) Hand drawn planimetry map of Pino (del Oro) municipality detailing landcover types from 190: Source: 

https://centrodedescargas.cnig.es/CentroDescargas/index.jsp#. 

 
 
Other sources included a shapefile designed and prepared by the Servicio Territorial de Medio 

Ambiente in Zamora, Spain of the regional Junta de Castilla y León government specifically for 

this project detailing with polygons the specific wildfire burn areas on the Spanish side of the 

study as well their dates of occurrence. This shapefile allowed for more precision through the 

exclusion of large swaths of landscape in the study area that had been burnt in wildfires from 

2000 to the summer of 2019. Similarly, the graphic representation of the history of wildfires 

on the Portuguese side of the Duero was provided by the Revisão do Plano Director Municipal 

de Miranda do Douro: Anexo A – Áreas Florestais Percorridas Por Incêndio129.  

 
Finally, the ethnographic ground truthing surveys often conducted with local residents in 

spring, summer, and winter months  from 2017 to 2019 mentioned earlier were instrumental 

 
129 This detailed map provided polygons of burn areas from 2005 to 2013. It is downloadable at: 
https://ssaigt.dgterritorio.gov.pt/i/Planta_de_condicionantes_30901_29.jpg. 
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for completing this quantitative analysis. They helped to verify any discrepancies and allow 

for a familiarity and knowledge of the landscape. 

 
While the diversity of landscape units within the Arribes International Park Zone is well 

documented (Marino et al., 2017, 2020), the past anthropic influence marked by intensive 

use on the landscape was narrowed to demonstrate the vegetative change from 

agrosilvopastoral use to transition scrubland and old and new growth forests. This approach 

is not focused on the detection of the proliferation of specific plant species, but rather to 

detect the change, impact, and consequences of gradual agrosilvopastoral abandonment in 

the region. Narrowing the classes to reflect the traditional land use and land cover change 

allowed for greater precision in the subsequent classification analyses and avoided an 

excessive complexity in the legend that would complicate the interpretation of results. The 

selected classes were:  

 
1) Agropastoral lands, where a system of annual, biennial, or triennial crop rotation allowed 

for the cultivation of cereal crops followed by periods of fallow whereby ovine or bovine 

grazing was allowed in the same areas. In other cases where the soil quality was poor for 

cultivation, the lands were dominated by grazing only with occasional plots for agriculture. 

(Figures 63a and b) 

 

 
 (Fig. 63a) Agricultural plots harvested and left fallow near Ifanes, Portugal. Photo from author. Source: (Hearn & Álvarez-Mozos, 2021) 
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(Fig. 63b) Pasture land near Ifanes, Portugal.Photo from author. Source: (Hearn & Álvarez-Mozos, 2021) 

 
 
2) Water surfaces and fluvial systems with minor systems having confluence into the primary 

river of the landscape, the Duero River. Since 1946, the construction of four hydroelectric 

dams along the Duero has occurred in the study area affecting flow with the creation of deep 

water reservoirs and lower downstream flow (Figures 64a and b). 

 

 
  (Fig. 64a) Duero River drainage in Study Area and locations of dams.  
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(Fig. 64b) The Villalcampo Hydroelectric Dam and reservoir on the Duero River. Photo from Google Earth 

 
3) Chaparral forest dominated by Quercus (ilex and pyrenaica) and Juniperus species once 

limited to the ravines and hilltops of the municipal common lands along the course of the 

Duero can be seen with aerial photography over a span of 70 years with fluctuating new 

growth on the plain’s interior from the Duero. Rough grazing is known to occur in these areas. 

Depending on the density and quantity of arboreal vegetation, the chaparral forest would be 

classified by residents on the ground as monte which they had historically used for forest 

resources such firewood and building materials. With the HLC this densely wooded region is 

registered as monte alto (Figure 65). 

 

 
(Fig. 65) Chaparral forest between Villardiegua de la Ribera and Torregamones, Spain. Photo from author (Hearn & Álvarez-Mozos, 2021) 
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4) Scrubland, areas of occasional Quercus species, but dominated by shrubland vegetation 

such as Lavandula stoechas,Ccytisus multiflorus, Retama sphaerocarpa, and Daphne gnidium. 

It can be found along the upper banks of major and minor riparian systems and on the interior 

plains. Like the chaparral forest class, some rough grazing is known to occur in these areas as 

well. Residents referred to these shrublands as the previously mentioned monte bajo (Figure 

66). 

 

 
 (Fig. 66) Scrubland along seasonal stream near Vila Chã de Braciosa, Portugal. Photo by author. Source: (Hearn & Álvarez-Mozos, 2021) 

 
 

The delineation of stable samples was completed using ArcGIS 10.3.1. Using the time 

differentiated aerial photographs in the GIS in addition to the wildfires shapefiles, training 

samples were drawn as polygons delineating the four classes of representative areas as they 

were found on the landscape consistently unaltered beginning with the Vuelo Americano: 

Serie B in Spain in 1956 and the Vuelo Americano Serie A in 1946 on the Portuguese side of 

the Duero to the more recent PNOA orthophotos of the 2000s culminating with the final layer 

in 2017. The delineated land area for the different classes was kept close to 200 ha for each 

land cover class in order to have balanced samples for the subsequent analyses.  

 
In Figure 67 below is the complete set of polygons with the stable samples for the considered 

classes overlaid on the Landsat 8 image of 31st July, 2013. Table 23 provides additional details 

for the stable samples delineated for each class. 
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 Class No. of polygons Total area 

(ha) 
No. of pixels 

1 Agropastoral lands 11 214 2385 

2 Scrubland 29 193 2145 

3 Chaparral forests 20 232 2578 

4 Water 44 198 2198 

(Table 23) Summary of the stable sample polygons delineated for each class. 

 

 
(Fig. 67) Study area (in red) with diachronically consistent training samples over Landsat 8 real color composite image 2013. Polygon colors 
are as follows, yellow: agropastoral lands, olive: scrublands, green: chaparral forests and blue: water. Source: (Hearn & Álvarez-Mozos, 
2021) 

 
Because the spectral bandwidth and pre-processing of Landsat 5 and Landsat 8 sensors are 

not identical, the scenes need to be adjusted to assure the consistency of the time series and 

a reliable multitemporal analysis (Markham & Helder, 2012). Additionally, with the scenes’ 

acquisition dates (day of the year) differing slightly (Table 16), and the actual meteorology of 

each year might also vary, a linear cross-calibration approach was determined as the most 

appropriate approach to match the scenes’ radiometry and make them comparable. Using 

the set of stable samples, a band correlation analysis was carried out with all the scenes in 

the time series. The Pearson correlation coefficient (R) was computed for each scene pair on 

each band. The scene that achieved the highest overall R was selected as a reference, this 
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resulted to be the Landsat 5 TM scene acquired in 1998 (Table 24). Using this reference, the 

remaining scenes were corrected with a linear equation that matched them to the 1998 

scene. While the resultant corrections were minor, this process assured a precise match 

between the radiometry of the different scenes, which is imperative for the subsequent 

multitemporal analyses. 

 
 1984 1988 1993 1998 2003 2008 2013 2018 Mean 

1984  0.970 0.945 0.965 0.959 0.917 0.948 0.956 0.951 
1988 0.970  0.943 0.971 0.957 0.940 0.959 0.965 0.958 
1993 0.945 0.943  0.937 0.970 0.879 0.932 0.921 0.932 
1998 0.965 0.971 0.937  0.969 0.940 0.966 0.980 0.961 
2003 0.959 0.957 0.970 0.969  0.924 0.972 0.960 0.959 
2008 0.917 0.940 0.879 0.940 0.924  0.931 0.946 0.925 
2013 0.948 0.959 0.932 0.966 0.972 0.931  0.971 0.954 
2018 0.956 0.965 0.921 0.980 0.960 0.946 0.971  0.957 

(Table 24) Cross-correlation matrix. Values in the matrix indicate the mean Pearson correlation coefficient (R) between the spectral bands 
of each scene pair. The last column gives the mean R, used to select the 1998 scene that maximizes it. Colors illustrate different 
correlation values. Source: (Hearn & Álvarez-Mozos, 2021) 

 
2.4.4 Spectral indices 

 
Spectral indices are arithmetic combinations of spectral bands that quantitatively represent 

a certain terrain attribute of interest (e.g., vegetation, snow, etc.). To determine 

multitemporal vegetative change in the area three spectral indices were computed for each 

time increment scene: (1) Normalized Difference Vegetation Index (NDVI), (2) Normalized 

Burn Ratio (NBR), and (3) Bare Soil Index (BSI).  
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Where, )& represents the surface reflectance in the blue band (band TM1, 0.45-0.52 µm), )'  

in the red band (band TM3, 0.63-0.69 µm), )()'  in the near infrared band (band TM4, 0.76-

0.90 µm), )*+)'", in the first short wave infrared band (band TM5, 1.55-1.75 µm) and 

)*+)'"- in the second short wave infrared band (band TM7, 2.09-2.35 µm).  
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NDVI is likely the most commonly used vegetation index (Huang, Tang, Hupy, Wang, & Shao, 

2021) and has been used as an indicator of the presence of healthy vegetation, mostly 

sensitive to the greenness and photosynthesis activity of leaves and vegetation constituents. 

Its values are bounded between -1 and 1, with higher values indicating a larger presence of 

healthy vegetation. Terrain land-covers typically take positive NDVI values whereas water 

surfaces and snow might take negative values. Bare soils obtain low NDVI values (0.1-0.2), 

shrubs intermediate values around 0.2-0.5, while mature crops and forests might reach 

higher values up to 0.8-1.0 (Huang et al., 2021). NDVI has been extensively used for many 

applications, including the inference of bulk vegetation variables like LAI or biomass, yet its 

main limitation is that it rapidly saturates with dense vegetation, so for applications involving 

woody vegetation some other indices might be more appropriately related to biomass 

(Schultz et al., 2016). In particular, the NBR (Key et al., 2002) has been proven to be an 

interesting index, not only for the estimation of wildfire damage in forests, but also to identify 

changes of all sorts in forested areas (Hislop et al., 2019). NBR positively correlates with 

woody vegetation biomass, so negative values indicate the absence of woody vegetation 

(e.g., burnt areas) and values close to 1 signify forests with large biomass. Finally, the BSI (Roy, 

Sharma, & Jain, 1996) enhances the response of bare soil areas, fallow lands and areas of 

sparse vegetation with a predominant soil background response. The values for these indices 

were computed for the image time series analysis.  From each scene the statistics of 

vegetation indices were extracted for the whole study area and the different administrative 

units of interest (Figure 1, Tables 1 and 2), and their temporal trends were evaluated. Given 

the scene acquisition dates (mid-summer), an increase in NDVI or NBR time series might 

indicate a regrowth of natural vegetation, scrubland, and chaparral forest, respectively. On 

the other hand, an increase in BSI might indicate an increase of agropastoral lands that at this 

time of the year are mostly bare and dry. This analysis was performed using SNAP 8.0 for 

image processing, ArcGIS 10.3.1 for visualization and Rstudio 1.4 for image statistical analysis.  

 
2.4.5 Image classification 

 
To complement the spectral indices analysis, a supervised classification was performed for 

each scene, resulting in a temporal sequence of land-cover maps. The classification was done 

using the Random Forests (RF) algorithm (Breiman, 2001) that was run using SNAP. RF is an 
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ensemble machine learning technique that generates a large number (n_tree=100 trees in 

this study) of Decision Trees (DT) and assigns the final class as the majority voting of the 

individual DTs. RF outperforms previous DT based algorithms and has become a standard in 

the remote sensing community (Belgiu & Drăguţ, 2016). Two features make RF particularly 

robust: (1) each DT is built upon a random subsample (bootstrap) of the training set, and (2) 

DTs are created by subdividing the sample set at each node according to the best splitting 

variable, selected among a random subset of the predictive variable set. The size (m_try) of 

this subset is normally (also in this study) taken as the square root of the total number of 

predictive variables. Consequently, independency is granted among the DTs forming the 

forest, resulting in classifiers that handle predictive variables well that could be poor 

predictors or even correlated with each other. As any supervised classification algorithm, RF 

requires a training set containing samples of the classes of interest. From the total number of 

samples available (Table 4), 5000 pixels were randomly selected as training samples and the 

rest were used for accuracy analysis. The four different classes were balanced in the training 

set to avoid class imbalance issues (Millard & Richardson, 2015).  

 
RF classifications were evaluated using standard accuracy metrics calculated on the same 

external sample set maintained for accuracy evaluation. Being an indicator of the general 

performance of each classification, the Overall Accuracy (OA) was utilized. The OA is the % of 

correct predictions in the test dataset. Additionally, for each class the recall and precision 

metrics were computed. Both of these represent the commission and omission errors, 

respectively. Lastly, because RF algorithm was applied per pixel, the acquired land-cover maps 

were post-processed to lower their noisy (“salt and pepper”) appearance using a majority 

(mode) filter using the eight nearest neighbors to the nearest cell - a window size of 3x3 and 

a replacement threshold value where half the cells have the same value and are contiguous. 

 
The area of each of the classes over each successive year was calculated from the previously 

developed classifications. Then, the percent of change for each class was calculated for each 

of the 8 villages and the larger study area. Changes for the classes were determined 

successively between the 5 year increments from 2018 to 2013, 2013 to 2008, continuing to 

the final range from 1988 backwards to 1984. 
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2.4.6 Methodological integration of remote sensing classification and spectral analyses  

 
This quantitative analysis as a component of the greater interdisciplinary methodology 

returns to the guiding question of this research in that it aims to demonstrate the temporal 

impact of human interaction with the Duero River borderland region. The ethnographic 

landscape perception and participatory studies from the various stakeholders provide 

important “bottom up” nuance of changing land use and land cover to the more top down 

HLC and remote sensing perspectives. Together the results of all three approaches provide 

an integrated multi-perspective timeline of human decisions and consequences of using or 

abandoning this landscape. While the ethnographic approach is fully integrated by informing 

the other methodologies the perception of landscape change from LSK and TEK, the 

quantitative remote sensing classification and spectral analysis takes the human “soft” 

approach and transfers it to a universal, reproducible, and empirical analysis. The results, 

discussed later, will be integrated with the known archaeological, historical, and ethnographic 

temporal data to provide a more profound understanding of the evolution of this landscape. 
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3. Results 

3.1 Ethnographic landscape perception 

 

3.1.1 Identification of issues – Initial Perception Studies 

After extensive participant observation and interviews with a cross section of the many 

stakeholders of the protected borderland region, two first order categories were high-lighted, 

and several important themes were found to be common among all stakeholders regardless 

of their position with the regional or local government. The categories were: perceptions of 

conservation, management and protection of cultural resources and the perceptions of 

conservation, management, and protection of natural resources (Table 25). The commonality 

of the initial perception studies  among all residents regardless of profession was one of loss 

– loss of a traditional way of life and its socioeconomic and environmental effects on the 

landscape.  

(Table 25) Most common perceptions from all stakeholders on the Duero Borderland Region. Source: (Hearn & Álvarez-Mozos, 2021) 

 

3.1.1.1 Category 1: Perceptions of conservation, management, and protection of cultural 
resources 
 

3.1.1.1.1 Theme 1: Concern about the disappearance of the area villages 
 

A common theme from the perception studies conducted in 2017 and 2018 was the impact 

of the mass human exodus from the region and the mortality of older residents. Because of 

the changing national and global economy, informants expressed great concern with the 

diminishing populations of villages.  

• “I don’t want to see my village disappear. That’s why I have moved here with my 
family. I like the peace and quiet that you have here.” Resident/Vice Mayor 

Perceptions of conservation, management, and 
protection of cultural resources 

Perceptions of conservation, management, and 
protection of natural resources 

Concern about the disappearance of the villages due to 

migration and mortality of older residents 

Concern with the landscape’s  increased propensity for 

wildfires 

Desire to develop more sustainable and profitable 

cultural and ecological tourism 

Remaining residents are restricted in managing their 

lands by the Park/Biosphere laws and are fined for 

infractions  

More concern with the loss of community solidarity,  

the natural landscape and its diachronic change rather 

than archaeological heritage  

Loss of wildlife habitat and replacement by new invasive 

species 

Preservation of rural economy ideal, but difficult 

because of little financial incentive for people to 

engage in agriculture and ranching 

 

Concern with the increase in shrubland and woodland 

vegetation since the late 20th century. 
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• “In 50 years, this village will be gone.” Residents 
• “The villages in our municipio are disappearing.” Mayor  
• “I would most like to see a sustainable population in the villages.” Junta de Castilla y 

León (JCyL) 
• “I don’t have a solution to prevent depopulation.” Local researcher from Sayago 
• “We used to have a school here, but now we don’t have any children.” Residents 
• “With the loss of village elders and their knowledge, we are going from the 

ethnographic to archaeology.” JCyL 
• “Children aren’t born here anymore.” Town official  
• “I think that now after the generation of my parents passes away, there’s going to be 

very few people here in 20 years  because young people don’t value the village 
principally because there are no jobs neither in the village nor in the province.” Casa 
rural owner 

• “The village will be significantly reduced in 20 years. All the jobs in Spain and Portugal 
are in the large cities and the interior is largely emptied. The situation is quite serious. 
All the young people have gone away. It’s not just Ifanes it’s everywhere.” Residents 

• The people left the village and stopped working the land. The people didn’t want to 
stay here because it wasn’t economical viable. They want the beach, the discotheque. 
They don’t want to work the land. Resident 
 

3.1.1.1.2 Theme 2: Desire to develop more sustainable cultural and ecological tourism 
 

This theme was most common from residents who were local or regional government officials 

or local shop and hotel owners. While a few informants lived permanently in the local villages, 

most lived in a larger city such as Miranda do Douro, Zamora, Valladolid, or Madrid and had 

a family home in the village which they frequented in summer. There was a desire from 

officials for tourism to be sustainable for many reasons. 
  

• “The greatest challenge is to see economic development alongside nature 
conservation and cultural patrimony conservation.” Local NGO 

• I would like to see… an improvement in ecological knowledge, and for visitors I would 
hope that they gain an understanding of the landscape and a desire to return.” JCyL  

• “Cultural tourism [in the region] should be both dignified and useful. Unfortunately, 
the amount of tourists interested in this type of tourism is limited.” JCyL 

• “I am disappointed with the politicians here. They don’t do enough to promote the 
archaeology of the village.” Resident 

• “Many people in Spain aren’t aware of the existence of Arribes del Duero so there isn’t 
a lot of tourism. The problem is that in much of the region, is that there is a lack of 
funding to sell and market typical products and services of the region.” Resident 

• The people are barely aware of the existence of the Meseta Iberica Park. I don’t feel 
that it’s a bad idea, but they haven’t provided much if any funds or any aid other than 
to name the park.” 

The local bed and breakfasts, casas rurales were viewed by many as the purveyors of cultural 

and ecotourism on the Spanish side of the border. Unfortunately, this industry is susceptible 
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to catastrophic events such as wildfires and most recently the COVID 19 pandemic which limit 

tourists’ access to the region.  
 

• The casas rurales also play an important role here by disseminating the information 
about what is available to see on the landscape when tourists arrive. JCyL 

• “Before the fire [of 2017] many people came and stayed with us to hike and explore 
the Duero.” Casa rural owner  

• “The casa rural here is a good place for you to learn more about the themes of your 
research.” Mayor 

 

Many (but not all) of the villages of the study area have tourist services of lodging, food, and 

drink. Table 26 shows the type of services available by the participant village or municipio in 

the area. 
Hospitality Service Type Location No. of Beds or other service 

El Quinto Pino Bed & Breakfast Pino del Oro, Spain 6 beds, Bar/Café/Restaurante 

Posada Real La Mula de 
los Arribes 

Hotel Villardiegua, Spain 17 beds 

Bar Paneras Bar Villardiegua, Spain  

Obrador de Gaia Pastry shop Villardiegua, Spain  

El Corazón Verde Bed & Breakfast Badilla (Fariza), 
Spain 

19 beds 

El Lagar del Abuelo Bed & Breakfast Badilla (Fariza), 
Spain 

5 beds 

La Alquería de Mamoles Bed & Breakfast Mamoles (Fariza), 
Spain 

12 beds 

Albuergue La Rueca Hostel Fariza 46 beds 

Dulces Artesanos El 
Castillo 

Pastry shop Fariza  

Bar Restaurante Los 
Arribes 

Bar/Restaurant Fariza  

Quesos Fariza – La Faya Cheese shop and 
traditional products 

Fariza  

Pájaro Pinto Bed & Breakfast Tudera (Fariza), 
Spain 

9 beds 

Leocadia y Casa 
Clemente 

Bed & Breakfast Tudera (Fariza), 
Spain 

5 beds 

Casa Abuela Herminia Bed & Breakfast Tudera (Fariza), 
Spain 

23 beds 

La Casa de la Duquesa Bed & Breakfast Zafara (Fariza), 
Spain 

4 beds 

Associação Cultural e 
Recreativa 
Constantinense 

Bar Constantim, 
Portugal 

 

Puial de I Douro Bed & Breakfast Aldeia Nova, 
Portugal 

5 beds 

Casa dos Edras Bed & Breakfast Aldeia Nova, 
Portugal 

9 beds 

Casa do Palheiro Bed & Breakfast Vila Chã, Portugal 2 beds 

Casa d’ Augusta Bed & Breakfast Vila Chã, Portugal 11 beds 

 

(Table 26) Hospitality services in villages of study area as of December 2021. Sources: https://www.escapadarural.com/ and 
https://www.google.com/maps [Accessed 26/12/2021] 
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3.1.1.1.3 Theme 3: Disconnect with cultural and archaeological heritage 

 
The concept of cultural heritage was broadly understood and covered both material and 

immaterial heritage and traditions. Among informants that lived and worked in the villages, 

there was a feeling of a cultural loss of solidarity among the few remaining residents.  

 
• “Those that have remained are very selfish. They want everything for themselves. It 

shouldn’t be this way.” Resident 
• “We used to sing many songs when we worked in the field. We have more money now, 

but we lived happier then.” Resident 
• There used to be a greater sense of community and collaboration. People are reluctant 

to collaborate. One hectare can sometimes have 6 owners. Getting people to 
collaborate is difficult – people want to compete more than work together.” Local NGO 

• “The communalism was something special and now it’s very individualistic.” Resident 
• Also, there is a problem with the little parcels. If my father passes and gives the land 

to my 5 brothers each of us receives 1/5 of the garden. Instead of joining them together 
to make one, they make five. Resident 

 
In Pino del Oro, Aldeia Nova, and Villardiegua de la Ribera where there is ongoing research or 

where the EST-AP group had excavated, residents’ knowledge of the archaeological heritage 

was greater. Despite the archaeological interventions and dissemination of information, 

residents, by their responses, felt a closer connection to the disappearing structures, 

toponyms, and traditions related to agrosilvopastoralism, rather than the archaeological 

heritage dating from Antiquity. When asked specifically about archaeological heritage (old 

places, sites, and objects), residents in villages often referred to the series of watermills as 

“old sites.” Unsure of their age, all informants referred to them as being from the time of their 

great, great grandparents, implying an unknown age of construction. Those old enough to 

remember fondly recalled their use, their individual names and/or owners, and their location.  

 
The knowledge of toponyms was beginning to disappear among village residents. The 

memory of them, however, was greatest with informants 60 and older. Younger respondents 

referred me to older informants who possessed greater knowledge of these immaterial 

landscape characteristics. For those old enough to remember, field names were closely tied 

to prior or continued land use and invoked personal, familial, and community anecdotes and 

stories related to the toponyms. They were often associated with describing where activities 

such as smuggling, milling, cereal cultivation, pasturing, wood gathering occurred. 
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• “Encinas de las piedras was where we used to cross contraband to Portugal.” Resident  
• “Estacas was where we crossed to Spain to pass contraband. They were stones that 

were placed in the water. Contraband was coffee, clothes (they were cheaper), and 
codfish.” Resident 

• “Molinos Viellos is a place where there were three more watermills. They’re all 
covered by the Duero now.” Resident 

• “Peña de Agua, that was really good land to plant wheat.” Resident 
• “Laguna de los Tres Muertos comes from when Napoleon’s troops entered this area 

and killed a mother, father, and daughter in 1808. Their bodies were found in the 
water.” Resident 

• “Peña los Ladrones, a lot of contraband went through there.” Resident 
• “Pilon el Carballo has a significant charca [watering hole for pasturing livestock]. It 

maintains itself because the base is rock rather than soil.” Resident 
 
For both the HLC and the remote sensing elements of this research, the disappearing 

ethnographic information of toponyms from the elder residents, aided significantly in 

determining different portions of each village landscape’s history. Specific examples of this 

ethnographic integration are shown throughout this research. 

 
Apart from the waning connection to other aspects of cultural heritage in the villages, it was 

found, in a few cases, where elected officials held antagonistic views about their constituency 

regarding the preservation of cultural resources from Antiquity of the village. Although 

information that had been shared with villagers from archaeologists about the landscape 

history recently, some local representatives did not feel that residents had developed any 

pride or connection with the cultural resources, but rather an incentive for profitable gain. 

 
• “People here are only concerned about finding bags of gold. They have very little 

interest in the cultural resources.” Town mayor 
 
Despite the historic detachment with material signatures and iconography from Antiquity, 

residents ironically possessed an awareness of an archaeological past when it was related to 

their religious faith. At large cultural events such as the highly attended Catholic processions, 

romerias of Senhora da Luz in Constantim, Los Viriatos of Fariza and Argañín, the Romaria of 

São João in Aldeia Nova, and the Bendición del Pan in Villardiegua de la Ribera, many 

participants expressed a knowledge or belief that the event itself and/or its terminus at a 

chapel, ermita was related (perhaps distantly) to the Roman period and/or pre-Roman people 

of the area (Figure 68) . These beliefs or knowledge were bolstered by their parish priests. In 

interviews with the three different priests involved in leading the processions, the Portuguese 
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priest acknowledged that the material archaeological heritage found at the ermitas in 

Senhora da Luz and São João were areas dating back to pre-Roman occupation. The priest for 

Fariza did not relate the Viriatos procession to anything pre-Christian. When asked about the 

Roman funerary stelae placed at the church in Fariza, he stated that he had no idea of its 

significance or origin. The third priest, a resident of Villardiegua de la Ribera, discussed the 

syncretic nature of the blessing of the cereal crops, bendición del pan tradition tying it to 

Roman period traditions and festivals. He also drew a connection between the small ermitas 

and the hillforts in the area. 

 

 
(Fig. 68) Romaria of São João, Aldeia Nova, Portugal. Photo by author 

 
• “The tradition is very old and people take it very seriously. Now it’s a way for families 

to reunite and come together.” Priest from Villardiegua de la Ribera 
 
How long these contemporary associations of the religious with an archaeological past have 

been a part of the local memory of residents are difficult to ascertain. In the 18th century 

geographic work from Portugal titled, Dicionário Geográfico, it describes both the area of the 

ermita of São João in Aldeia Nova and a “castle” across the river in Villardiegua de la Ribera 

as being from “the Moors,” dos Mouros indicating a lack of knowledge of the archaeological 

heritage of the region (Cardoso, 1747, 221-222). Developing knowledge of the regional 

archaeological past from an expert viewpoint was highlighted in works by Fernández-Duro 

and Garnacho in the 19th century (Fernández-Duro, 1882; Garnacho, 1878). By the early 20th 
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century, priests contributed much to the developing knowledge of the archaeological 

heritage on the landscape. The Portuguese priest Antonio Mourinho, a respected 

ethnographer and archaeologist of the Miranda do Douro area, made many references to a 

Roman and pre-Roman pagan past and its manifestations in the local folklore and traditions 

throughout his oeuvre from the 1950s to the 1990s (Mourinho, 1991). Also in Portugal, the 

Abbot of Baçal, Francisco Manuel Alves, published a multi-tome work in the early 20th century 

on the archaeology and history of the District of Braganza (F. Alves, 2000). As priests began 

to publish and promote the archaeological heritage of the region, it is likely that residents’ 

relationship with the archaeological past of the landscape is from the late 20th century. 

Interviews with residents in their 60s and older recalled from their youth people not 

understanding the significance of material signatures of archaeology they would find in their 

fields (Figure 69). 

 
• “People didn’t know what they [Roman stelae, pre-Roman zoomorphic stones] were 

but if they found an interesting stone, they took them home or put them into their 
homes.” Residents 

• “No one came around to investigate the history or archaeology of the region or to see 
if someone was looting.” Residents 
 

 
(Fig. 69) Roman funerary stelae used as masonry in home in Villardiegua de la Ribera. Photo by author 

 



Part 3. Results 
  

  186 

3.1.1.1.4 Theme 4: Concern with lack of financial support to preserve villages 

 
Informants struggled to find solutions to the problems of the loss of village life, agropastoral 

traditions and culture through the development of tourism or a resurgence in the rural 

agropastoral economy. They felt hindered by the lack of public investment to increase tourism 

infrastructure and publicity. Additionally, returning to the original agropastoral economy was 

often viewed pessimistically and with disdain because it was perceived as very laborious, 

poorly compensated, and unattractive to younger generations. 

 
• “Backpackers don’t bring in money if they only buy a bottle of water in the bar. People 

don’t want to see the village disappear, but they also don’t want to make the extra 
effort to develop the resources.” Residents 

 
• “There isn’t enough money to fund this [improved cultural site signage] right now.” 

JCyL 
• “People don’t want to see the villages disappear, but they also don’t want to spend the 

extra effort to develop the resources.” Resident 
• “I would like to develop the cultural tourism of the village, but as always money is a 

challenge.” Vice mayor in Spain 
• “The greatest challenge is to see economic development alongside nature 

conservation and cultural patrimony conservation.” NGO in Portugal 
 
3.1.1.2 Category 2: Perceptions of conservation, management, and protection of natural 

resources 

 
3.1.1.2.1 Theme 1: Concern with the landscape’s increased propensity for wildfires 

 
The threat of wildfire on both sides of the border was major concern for all categories of 

informants. Several interrelated reasons were given for the fires: lack of enough people living 

on the landscape, lack of agropastoralism, and increased vegetation.  The past twenty years 

on both sides of the border have seen a rise in devastating wildfires that have left an impact 

on many communities in the region. In Spain within the study area from the declaration of 

the park in 2003 to 2018 a total of 7881 hectares have burned.130 In the county of Miranda 

do Douro, Portugal from 2001 to 2018 wildfire has burnt a total of 6450 hectares.131  

 

 
130 Source: https://www.miteco.gob.es/es/biodiversidad/estadisticas/Incendios_default.aspx [Accessed 27/12/21] 
131 Source: https://www.cm-mdouro.pt/cmmirandadouro/uploads/document/file/1133/pmdfci_md_cadernoi_diagnostico.pdf [Accessed 
27/12/21] 
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• “Before when there was a fire it would burn out fast because it would have nowhere 
else to burn. Now there are no firewalls to cut the spread.” Resident 

• “They would do a controlled burn in the Autumn and by the Spring there would be new 
grass for the cattle to graze. And this was fine. Nothing happened. Now if there is a 
fire it goes up to the rocks!” Resident 

• “The best way to prevent wildfires is the ganado [use of pasturing animals].” Resident 
• “The problem [with wildfires] is also that there aren’t as many people and animals 

working the land. The land used to be worked more intensively. All these animals used 
to graze on the land instead of the trucks that now bring them feed to eat.” Resident 

• “We used to have lots of fires, but they were controlled. We used to burn.” Village 
priest 

• “The governments should do more to protect the lands from the wildfires. The risk of 
fire is dangerous. There’s so much vegetation now and we are so few. Aldeia Nova 

• burns, Constantim, Povoa, Paradela burns, Spain burns. I fear the fire most. It’s the 
worst. It destroys everything. The governments need to have a plan to clean up the 
monte [woodlands].” Resident 

• “In the past when there was a fire, they chimed a bell from the church and about 80 
percent of the village went there to put it out. But the difference is that that back then 
there weren’t as many fires because most of the lands were being worked so there 
wasn’t as much vegetation to burned.” Resident 

• “The land here is beautiful, but the wildfires have spoiled the landscape a bit.” Resident 
• Every five or six years a fire wipes out everything here. The fires have wiped out all the 

olive trees. Resident 
• “There were fires in the past, but because there wasn’t as much vegetation and there 

were more people to put out the fire in a communal way.”  Resident 
• “Wildfires were not as common as today because there were pasture animals 

everywhere and the vegetation was low as a result. Cows, donkeys, and other pasture 
animals were eating constantly and everything was clean.” Resident 

 
3.1.1.2.2 Theme 2: Conflicts with the natural parks and the restrictions on traditional land use 

 
National park creation while lauded by regional and national officials was not well received 

by the remaining residents due to stringent restrictions on traditional land use, such as 

controlled burns and tree and brush reduction. Although the region had been recognized for 

its environmental singularity with the declaration of the parklands, this distinction was now 

seen as more of a hindrance and viewed negatively by the remaining residents who engaged 

in the traditional agrosilvopastoral use of the landscape. Public officials now fined and 

sometimes obstructed residents from using the land as before the creation of the protected 

zones. Fines are issued to residents who cut down, prune, or use controlled burns to remove 

certain species of trees on private land without prior approval. For many residents this was 

viewed as an affront their traditional land use. Considerable animosity was generated due to 

what was perceived as a lack of consultation with residents regarding the parks’ creation. 
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• “This decision came from Madrid. It was not a local decision. This place has been a 

natural park since forever and definitely before they declared it a natural park. What 
was natural was what existed before. This now is not natural.” Parish priest 

• “People reacted very badly to the park declaration. People didn’t want it because they 
privatized everything, they didn’t let people cut firewood, work on certain fincas 
[lands], you couldn’t use tractors. Certain parts of the land were cordoned off and 
fenced to not allow people to enter.” Residents 

 
• “There was a time when people used to collect the acorns from the encinas [holm oak] 

and this helped to control the excess growth, but now they don’t let you even come 
close to touching an encina. People are bothered by this.” Resident 

• “Now the state interferes more in the cutting of firewood. Before in your finca you 
could go in and cut the wood that you needed. Now you can’t do that without official 
permission.” Resident 

• “In the past carrasco [Mirandese word for holm oak] and ash trees were cut for 
firewood, but now one can only cut with authorization because of the Natural Park.” 
Resident 

• “There really is no park. It’s basically a law to restrict the cutting of the carrascos.” 
Resident 

• “The park has served only to be yet another layer of administration that gave fines to 
the people for cutting down trees and making them petition to cut down a tree on their 
land. It doesn’t serve any purpose. The people have been taking care of this land 
always. The last thing they would want would be to lose all of the trees.” Tourist official 

• “I don’t trust the park, because they didn’t consult anyone… In this area the 
regional/federal administration works without consulting the inhabitants! They do 
whatever they want.” Resident 

• “Now if I want to burn [wild brush], I have to ask for permission. If I don’t then a 
helicopter will fly overhead and give me a fine. I have to ask for permission from the 
Junta.” Resident 

• “We have no problems citing violations of land usage in the park.” Republican National 
Guard (GNR) official in Portugal 

 
 
3.1.1.2.3 Theme 3: Concern with the loss of wildlife habitat and the arrival of new species  

 
Residents who had recollection of the evolution of the landscape recalled different species of 

wild animals in the region. They expressed concern and sadness with their decline or 

disappearance. New species are now seen with shock, disgust, or even anger. This change of 

fauna was link to the changing vegetation in the area. Abandonment was seen as one cause 

of the loss of habitat, but also the creation of the protected park areas. 
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• “Now there are no rabbits. Now the land is fallow everywhere. In the past everything 
was clean, but it's just firewood now. There are no rabbits, no partridges. I used to see 
a lot. There are none now. Resident 

• “The environment is changing and there are fewer animals. The lands which used to 
be managed by the farmers and pastoralists are now being claimed by the wild 
vegetation” Resident 

• “The vultures would eat the dead animals. Now there aren’t even any vultures! Now 
you don’t see vultures, rabbits, partridges. All of the birds have disappeared. Now you 
see more wild boar. There weren’t any wild boar before.” Residents 

• “People don’t like the new park because of the new big game animals; wild boar and 
deer.” Residents 

• “The park has also introduced animals such as snakes and field mice for the predator 
birds to eat. The mice, in particular, have eaten the crops like tomatoes and people 
have set poison traps to kill the mice, but this has also killed raptor birds. The snakes 
were sent in to eat the mice as well, but what did the mice eat? The garden food! This 
was about 20 years ago.” Residents 

• “In my parents’ time, people hated the wolves because they killed many sheep. I know 
that people want to protect them, but people suffered a lot here because of the wolves. 
It’s not because they kill one sheep and they go. They kill them all. There are wolves 
now in Sayago.” Residents 

• “There was a small fish I used to see as a child called sardas. They have disappeared. 
They might even be extinct due to the infrequent rainfall and the drying out of the 
streams.” Casa rural owner 

• “Wolf attacks are an increasing problem in the park.” Park official in Portugal 
 

 
3.1.1.2.4 Theme 4: Concern with increased scrubland and woodland vegetation 

 
With a focus on ecological preservation, national park creation played a significant role in 

vegetative change on the landscape. Moreover, it cemented the type of landscape use and 

ecosystem services preferred on the landscape stymieing the traditional agrosilvopastoral 

land use common for centuries. 

 
• “There were no zarzas [brambles]. Everything was clean. Everything is disgusting 

now.” Residents 
• “Today the forest engineers mark where you can cut firewood. In general, there is a 

complete abandonment. In general, these lands have to be like a dehesa with the 
encinas under control, but now it’s all monte bajo… Monte bajo means low shrubbery 
and grass growth with the risk of a fire.” Resident and shepherd 

• “There is increased vegetation like oak trees, but they take water instead of allowing 
it to go into the aquifers. There isn’t as much water as there used to be in the monte. 
This used to be an agrarian landscape. The monte is a monte of encinas. The land is 
now completed covered in wild vegetation.” Resident 
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• “In the past when there was more cultivation, the rains would refill the underground 
springs, but now with more ground vegetation, the water is not absorbed and flows 
over the land and escapes right into the river.” Resident and shepherd 

• “A storm dumps rain on the landscape, but now there is nothing to retain the water 
because of the amount of wild vegetation. So there is no absorption and the water just 
rolls over the landscape. In the past when it rained, the water was absorbed and we 
had the wells almost year round.” Resident 

 
The perception study of the Duero River borderland landscape from the stakeholders allowed 

for the more in-depth participatory ethnographic study. These landscape perceptions from 

the more elderly informants, who possessed greater knowledge and memory of the temporal 

changes in the landscape, referred to specific traditions of utilizing, managing, and organizing 

the landscape that were represented by both tangible and intangible attributes. As discussed 

in the methodology chapter, these cultural landscape  characteristics relate to the process of 

planting, harvesting, and milling of grain along with the co-management of grazing animals. 

This landscape organization, as revealed by informants, has time depth supported by the 

historical references discussed earlier. As will be shown in the HLC and remote sensing 

analyses, these attributes, and their abandonment and/or decline relate directly to the 

temporal landscape evolution. These analyses will continue to demonstrate the impact of 

human decisions on the landscape to the present. 

 

3.1.2 Participatory studies 

 
Important to note about the rural villages involved in this study, is the very low population of 

all the permanent residents. As this study required the knowledge and memory of the 

landscape and its use. There are very few remaining residents that possess this knowledge in 

an already very small (and getting smaller) pool of informants. Table 27 provides an overview 

of the informants involved in the participatory mapping in each village. Participatory mapping 

consisted of either indoor mapping with print maps or outdoors with a GPS device and 

camera. In some cases, informants participated in both mapping exercises. This depended on 

the informant’s time available and/or physical mobility. In all cases participants were 

informed of the purposes of the study and provided either their oral or written consent to 

participate.  
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Village Population Informant sample Men Women 

Constantim, Portugal 109 [2011] 8 6 2 

Ifanes, Portugal 160 [2011] 8 7 1 

Aldeia Nova, Portugal 60 [approximate] 10 7 3 

Vila Chã de Braciosa, 

Portugal
132

 
80 [approximate] 9 8 1 

Pino del Oro, Spain 183 11 7 4 

Villardiegua de la 

Ribera, Spain 
114 10 7 3 

Argañín, Spain 73 12 6 6 

Fariza, Spain 495 7 7  

(Table 27) Villages involved in participatory mapping and sample size 

 

  
a b 

  
c d 

(Figs. 70 a-d) Participatory mapping with informants indoors and outdoors. Photos by author 

 
132 Portuguese population data is only provided to the parish level. As discussed in the introduction, Constantim and Ifanes merged with 
neighboring parishes in 2013 to form larger parishes. Population data shown is from before the merger in 2013. Aldeia Nova and Vila Chã 
population information were provided by the proprietors of the local bed and breakfasts in the villages.  
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3.1.2.1 Portugal case study 1: Constantim 

 
Constantim, the northernmost of all the Portuguese villages in this study, has an approximate 

current permanent population of 109 inhabitants. As with all the villages in this study, its 

summer population increases with the arrival of the village migrants from abroad. A total of 

eight individuals were interviewed for this study. Ages of informants ranged from 40s to 80s. 

Two informants were women. The parish president, a permanent resident, played a 

significant role in organizing interviews as well as providing key oral testimony as well as 

archival documentation regarding village history. All informants currently worked or had 

worked in agropastoral activities since their youth. 

 
3.1.2.1.1 Toponyms 

The Matriz Predial Rustica from the Bragança archives was consulted for the toponyms of 

Constantim. Constantim was originally its own parish until 2013 when it was conjoined with 

neighboring Cicouro to form the new parish of the Union of Constantim and Cicouro. Because 

the MPRs correspond to Constantim before the 2013 reorganization, the toponyms were 

specifically related to the village lands of Constantim. The index of the toponyms was used to 

discuss with informants as a memory aid because no maps accompany the MPRs. From the 

index, informants located 24 additional toponyms on the print maps that were not on the 

Portuguese Mapa Militar. Toponyms had more density from a north to southeast distribution 

from the village center extending to the border with Spain. The majority of the toponyms in 

this area were toponyms relating to agropastoral activities. Five toponyms were double 

categorized as in the case of Trabanqueira.133  

 
Of particular note is the field name of Latas (de Senhora da Luz) that reveals both a 

terminology and field morphology found not only in the Miranda do Douro region of Portugal 

but also demonstrates a lexical continuity into the neighboring Aliste province of Spain. In the 

municipality of the neighboring Cicouro, the field names of Latas dos Lameiros and Latas dos 

Couços are evident. Sharing both a municipal and international border with Constantim, 

Moveros in Aliste Spain has the field name of Tras las Llatas (a land parcel literally meaning 

“behind the llatas”). Riesco Chueca states that the term “…se tratará de la acepción dialectal 

 
133 Tranbanqueira derived from Trabanca (Ferreira, 2013) or Trabe (Riesco-Chueca, 2018) refers to both the tree and its possible use as 
thick, wooden support beam used in rural construction or as a small dam check for a watermill to control water flow (Ferreira 2013, 551). 
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portuguesa lata y alistana llata ‘campo de forma alargada, longuera’, basada en la analogía 

formal entre una vara y un terreno en forma de tira.” 134 (Riesco Chueca 2018, 205). An 

interview with the mayor of bordering Brandilanes, Aliste Spain which possesses the same 

type of parcel morphology, confirmed its contemporary local usage with his reference to the 

elongated, narrow strips of cultivated and fallow land as llatas (Figure 71). In both the 

Portuguese Mirandese parishes and Sayago municipalities to the south of Constantim and 

separated by the Duero River and the Arribes, this field name does not appear although the 

mayor of Vila Chã de Braciosa, referred to the term in one of the recorded interviews. The 

term does not, however, appear as a field name as seen below in the list of toponyms for Vila 

Chã de Braciosa. 

 

(Fig. 71) The long narrow strips of cultivated land (Latas) in Constantim and neighboring Brandilanes, Spain. Photo from Google Earth 

 
The outlying agricultural lands provided less detail from the interviews with field names 

representing larger tracts of land than near the center (Figure 72). Table 28 shows the 

categorization of the toponyms according to various characteristics. Those that resulted in 

being undefined by the informants or by etymological research were placed into the 

unclassified category. 

 
134 “… It will be the Portuguese dialect meaning lata and the Alistana llata meaning ‘elongated field, longuera ’, based on the formal 
analogy between a rod and a strip-shaped land.” 
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(Fig. 72) Map of field name toponyms of Constantim, Portgual 

 

Pasturing Cultivation Hydrology Rural 

activity Topography Flora Fauna Social/ 

Religious Unclassified 

Vale de 
Lameiro 

Eiras das 
Hortinas 

Lagoa Carvoeiras Serra Trabanqueira* Touço de 
Cuco* 

Basilio Drago  

Orretas Eiras da 
Igreja* 

Rigueiros 
Olmicos* 

Colmeias Canhadica Rigueiros 
Olmicos* 

Caranguejo Zurrague? Budunicos 

Orretas do 
Seixo 

Eiras Sto. 
Cristo* 

 Trabanqueira* Chana Vale de 
Garbancinhas* 

 Eiras da 
Igreja* 

Belinicos  

Vale Latas de 
Sra d’ 
Luz* 

 Touço135 de 
Cuco* 

Cabeça de 
Luz 

Bagalhoes  Latas de  
Sra d’ 
Luz* 

Roldanhas  

Naganilhas   Carvao Penhas do 
Concelho 

Vale Texoeiro*  Eiras Sto. 
Cristo* 

 

*Vale de 
Garbancinhas 

  Couços136      

Vale 
Texoeiro* 

        

Vale 
Noconalhos 

        

(Table 28) Toponymic categorizations of Constantim. Asterisks indicate a double categorization 

 
135 Touço is likely a form of touça in Mirandese or Toza in Spanish implying a dense, short vegetation or a communal  area used to cut 
wood (Ferreira, 2013, p. 550). The masculine ending could also imply a short, stump like  or  cut tree 
136 The meaning of couços is nebulous. In situ the area corresponds with the definition of an enclosed communal area for cattle grazing as 
in the of the couso toponym in Zamora (Riesco-Chueca, 2018, p. 339). In other parts of NW Iberia, the variants; cosu, causo, couso, coso, 
cousu are field names that refer to areas of wolf trap pits (Riesco-Chueca, 2018, p. 340). 
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3.1.2.1.2 Field rotation system 

The folha dividing line in Constantim appears to be more arbitrary than in other 

municipalities. Where most folha lines followed a road and/or natural feature line on a 

landscape, the folha of Constantim appeared as less systematic (Figure 73). The town mayor 

indicated that its abandonment in the 1980s coincided with decrease in population as the 

residents were not working or as dependent on agropastoralism as before. Beginning in the 

northeast of village, at Cerro de Senhora da Luz at the border with Spain, the dividing line ran 

in a southwestern direction to the village and exited the village continuing southwesterly 

along the road titled Rua dos Pauliteiros/das Hortinhas and then diverging from the road 

where it eventually ran the route of the Antiga Via Romana and continued to the border with 

the municipality of Especiosa. 

 
(Fig. 73) Field rotation system of Constantim. Green areas (baldios) are municipal common areas used for pasturing and/or wood 
gathering. 

 

3.1.2.1.3 Zone of watermills 

Residents reported that there were three watermills located in the Vale do Bolinico an 

intermittent stream and tributary to the Fresno River running south of the village (Figures 
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74a and b). Two have been mapped. The third was known in memory but residents explained 

that it had deteriorated beyond being recognizable.  

 

(Fig. 74a)  Map of watermill zone in Constantim 

 

 
(Fig. 74b) Ruin of watermill in Vale do Bolinico, Constantim. Photo by author 
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3.1.2.2 Portugal case study 2: Aldeia Nova 

 
Aldeia Nova (permanent population approximately 60) is a village in the county, concelho and 

parish, freguesia of Miranda do Douro. The permanent year-round population of the village 

is small, increasing in the summer months as former residents and their families often return 

from abroad (mostly France or Germany) or from the larger Portuguese cities of Oporto or 

Lisbon. A total of 10 individuals were interviewed who permanently resided in the area. Ages 

of informants ranged from 65 to mid 80s. Three informants were women. All had had 

experience in the agro-pastoral traditions in their youth. 

 
3.1.2.2.1 Toponyms 

The Matriz Predial Rustica was consulted for toponyms for Aldeia Nova. As the village is a part 

of the Miranda do Douro parish all toponyms were listed at a parish level rather than village 

level. Miranda do Douro is the largest of the towns in the parish of five villages. Indexing the 

field names for Aldeia Nova village is an impossibility due to the listings only shown by the 

name without a specific geographic context such as coordinates or even its associated village. 

Informants in Aldeia Nova used the print map to label specific field names. A total of 47 of 

them were registered. Thirteen from the interviews corresponded with the MPRs from the 

parish. Some such as Eiras, however, are common to many of the villages in the region so a 

definitive association cannot be certain. What is certain though is that the interviews in Aldeia 

Nova yielded a level of toponymic detail not covered in any official documentation.  

 
Aldeia Nova is located on the border with Spain and within the International Park Zone is 

divided into various levels of protection. The far eastern portion of the village agricultural land 

is part of the canyon lands which descend into the river which is the international border. 

Informants listed 9 toponyms on the agricultural lands with less relief (areas labeled as 

complementary protection). Significantly more detail was given in the areas closest to the 

river with a total of 38 toponyms collectively listed from north to south (Figure 75). Much of 

this land could be characterized as baldio or communal land.  According to informants, the 

majority of agropastoral activity in the baldio was caprine pasturing at the steepest locations 

and ovine pasturing on less steep to flat terrain. Out of the perimeter of the baldio were, 

stands of almond, oranges, figs, and some viticulture. The Aldeia Nova segment of this 
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study revealed a level of toponymic information that to date has only existed in the collective 

memory of surviving residents. The field names noted by the interviews revealed two 

significant aspects related to the importance of field name toponyms and the characterization 

of  the Duero River borderland landscape: 1) that field names represent the people’s historic 

to contemporary relationship with the landscape which was through its history of agriculture 

and pastoralism 2) the role and significance of the endangered regional language of 

Mirandese in many of the place names (Ferreira, 2013; Hearn, 2021). In Table 29 the field 

names have been categorized into five different categories with an additional category of field 

names that could not be defined. Each category of toponyms represents an aspect of the 

village’s history and use of the landscape. To date few of these field names have been 

mapped. Comparing to the official Portuguese Mapa Militar, the new toponymic map yields 

an additional 46 toponyms. 

 

Pasturing Cultivation Hydrology Topography Communication Flora Fauna Social/Religious Unclassified 

Culaga de 
Madeira 

Vinhas 
[Guerra] 

Fonte Cabeço Ruta Olmos* Carrascal Polo de la 
Perra 

Cabeça do 
Mendes 

Saral 

Rechano* Eiras Sumeirão* Ribeiro(s)  Silveirona Porto 
Llhobos 

Buraco dos 
Pecados* 

 

Madeira Sorte 
Ancha 

 Penha de 
[…] 

 Urze Polo de la 
Perra 

Cima do      
Povo 

 

Casica Arrozais  Estacas137  Castanheiros Colalonga Cousta  

Porceirao   Rechano*  Medronhal  Vidal  

Bacelhal   Bacelhal  Ruta Olmos*  São Martinho  

   Canadica  Relvadas  Castro  São 
Joāo 

 

   Escaladica  Alameda    

   Calaporda      

   Buraco dos 
Pecados* 

     

   Sumeirão*      

 

(Table 29) Field name toponyms of Aldeia Nova, Portugal. * Indicates a dual category 

 
 
 

 
137 This toponym is particularly notable in the landscape history of this region as an historical river ford(Romero, 2015; Sánchez-Palencia et 
al., 2018). While its name may have changed through the centuries, this river crossing remained intact until the mid 20th century  when 
dam construction raised the water level and covered this once important communication route. 
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(Fig. 75) Map of field names in Aldeia Nova 
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3.1.2.2.2 Field rotation system  

Informants were unable to specifically indicate on the maps the specific divide of the folha. 

Each one did refer to the folha in the past of village, but with the emigration from the village, 

the practicality of field rotation system lost its importance. Since the late 1980s, there have 

not been enough residents to maintain this system. The folha was described as the folha de 

arriba (upper partition) and folha da baixo (lower partition) (Figures 3a and 3b). Those with a 

memory of it described it as a simple dividing line as passing through the middle of the village 

with an east west axis with villagers alternating fallowed lands with cultivation between north 

and south. Two informants indicated the line sometimes varied and was therefore difficult to 

specify. Figure 76 is an approximation based on the information provided by the informants. 

The dividing line was identified as Rua da Igreja road which extends westward from Aldeia 

Nova to the neighboring town of Pena Branca. Where Rua de Igreja intersects with Rua do 

Balhico, the folha line would continue eastward along this road to the river informants 

commented.  

 

  
(Fig. 76) Field rotation system of Aldeia Nova. The green area (baldio) is municipal common area used primarily for pasturing 

 

Prior to the 1960s and the arrival of tractors, grain cultivation, as it was throughout most of 

the region, resembled agriculture as it had for centuries prior, with an oxen team to plow and 
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hand tools like the scythe and sickle to use in the harvest. Informants shared that rye, wheat, 

and barley were the most common grain crops with potatoes also grown in the fields furthest 

away from the core of villages.  

 
Arable land for grain crops in Aldeia Nova was parceled into smaller private holdings which 

averaged between 0.5 hectares to 3.5 hectares in size. Furthest away from the core of the 

village where the large area toponyms São Martinho and Penha do Marco are located in the 

folha de arriba, for example, were  two parcels, one measuring 9.6 hectares and another at 

19.8 hectares. These, however, were the exception.138 Today, consulting the Revisão do Plano 

Director Municipal de Miranda do Douro139, the county land planning ordinances, from the 

county planning agency in Miranda do Douro, one can clearly see the impact of the landscape 

protection of the International Park Zone. Despite this, in both what was the folha de arriba 

and the folha da baixo the ordinances show that there are still both 

agricultural spaces espaços agrícolas and mixed used agriculture/forest products, de uso 

múltiplo agrícola e florestal. Although significantly more limited since the declaration of the 

park zone, the areas of grain cultivation would correspond with the most leveled of terrain. 

Informants shared that before the park protection and delimitation, grain crops were more 

common in the more leveled areas closer to the village while in more inclined areas nearer 

the rivers were terraces of grape vines, and fruit and nut trees. With the folha, ovine and 

bovine grazing occurred during the period of fallowed crops in the flatter portions of the local 

landscape, while caprine grazing occurred on the cliffs and terrace of the mixed chaparral 

shrubbery and grasses on the cliffs near the river. 

 
3.1.2.2.3 Zone of watermills 

Informants indicated the existence of one watermill close to the Duero River called in the 

local language of Mirandese, Molinico. This water mill is indicated as point data in the GIS 

(Figure 3b). Due to the steep terrain of the watermill’s location in the ravine approaching the 

Duero River, access was limited. It was not as used as other mills in villages to the south of 

Aldeia Nova. Informants indicated that the water mill eventually fell out of use after a resident 

was seriously injured from a fall. Informants shared that the grain instead was taken by 

 
138 Source: Instituto de Financiamento da Agricultura e Pescas (IFAP), https://publico.isip.ifap.min-agricultura.pt/web/Index.aspx. 
[Accesseed 4/10/2021]. 
139 Ssource: https://www.cm-mdouro.pt/pages/163?folders_list_10_folder_id=94  [Accessed 4/10/2021] 
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families and their oxen to the more abundant and accessible water mills located in the Fresno 

River closer to the parish capital of Miranda do Douro. 

 
3.1.2.3 Portugal case study 3: Ifanes 

 
Ifanes (permanent approximate population of 160 from 2011 census) is a village located 

within the international park zone. It does not possess territory along the Duero River. 

Located east of the river, its direct line distance from the waterway to the village center is just 

over 5km at the closest distance and slightly more than 6km at the greatest distance. 

Historically, it was a village and former parish of the same name. Seven men and one woman 

were interviewed. Ages of informants ranged from 55 to mid 80s. All informants currently 

work part time and/or worked in agriculture in the village in their youth. Pasturing was largely 

bovine with some ovine. 

3.1.2.3.1 Toponyms 

The Matriz Predial Rustica was consulted for the toponyms of Ifanes. Ifanes is a parish in the 

county of Miranda do Douro that was joined with the neighboring parish of Paradela to form 

a new parish called, Freguesia de Ifanes e Paradela. As the Matrices correspond to Ifanes well 

before this union, the toponyms pertained exclusively to this pre-2013 reorganization. With 

no specific geographic reference available other than that of the name of the parish, an index 

of the MPR for Ifanes was used. From the list, informants located 23 new toponyms on the 

print maps that were not on the Portuguese Mapa Militar. A greater density of toponyms was 

found at the core of the village. The outlying agricultural lands provided less detail from the 

interviews with field names representing larger tracts of land than near the center (Figure 

77). Table 30 shows the categorization of the toponyms according to various characteristics. 

Those that resulted in being undefined by the informants or by etymological research were 

placed into the unclassified category. 
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Pasturing Hydrology Communication Topography Flora Fauna Social/Religious Unclassified 

Bugarra  Fonte Seca140 Ponte Pau  Redondal Carrascal da 
Breta 

Vale de Aguia  Capitania  Casturloces  

Lameirico  Lagoa de 
Chiqueiros 

Ponte do Porto  Ribeirinha Escoval Carrapatais São Miguel Lambardeiras    

Orreta141 Grande  Veiga das Fonte Ponte da Povoa Rebulheira Fresnicos   Valentin Toucau 

Orreta Queimada  Fonte Batalha Vale da Brea* Margalho Fresno    

Palheiros Cano Rua da Veiga Vale da Brea*     

Prado         

Pral        

Rodilhao        

(Table 30) Field name toponyms by category in Ifanes, Portugal. Asterisk signifies double category. Source: (Hearn, 2021) 

 
140 The term fonte (fuonte or fuente in other variations) is another field name found commonly on the agropastoral landscape of the region. Derived from the Latin fons, the term refers to natural springs on the 
landscape that provide water to livestock and/or people. In many cases they have been reinforced with stone or masonry to facilitate the capture of water. Riesco Chueca cites many ethnographic sources where the 
toponym serves in memory as not only a source to quench thirst, but also holds a folkloric value on the landscape (Riesco-Chueca, 2012, 119-120). Ferreira also notes the similarity of meaning between what he cites 
as the pre Roman toponym ourrieta with the Latin derived Mirandese fuonte. (Ferreira, 2013, 442). 
141 The term orreta is a common field name toponym found throughout Duero borderland region. Its spelling varies (ourrieta, orrieta, orrieta o rita) on both sides of the border. Ferreira, in his work on Mirandese 
toponyms asserts two points regarding the distribution of the toponym from his research: 1) the toponym is most commonly found in areas where the Astur Leonese language was spoken and 2) the greatest density 
of the toponym is found in Miranda do Douro county where Mirandese is spoken and in the villages near the Duero River opposite Miranda do Douro in Spain (Ferreira, 2013). Regarding the etymology and meaning 
of the toponym, Álvarez Maurin considers the toponym’s origin to be pre-Roman and used to describe a humid place (such as a natural spring) on the landscape (Maurin-Álvarez, 1994, 196). The term, Ferreira 
acknowledges, has evolved through time to mean a fertile pasture or arable land (Ferreira, 2013, 480). 
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(Fig. 77) Map of Ifanes Municipality, Portugal demonstrating the field name toponyms. Source: (Hearn, 2021) 
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3.1.2.3.2 Field rotation system  

Following an east west trajectory passing through the center of the parish, the folha line 

separated Ifanes into halves. Informants stated that the folha was no longer in use because 

the population is too low to maintain it (Figure 78). Informants shared that the best fields for 

grain crops (rye and wheat) were to the immediate north and south of the village on opposite 

sides of the folha. Due to the terrain being more level than in municipalities with territory on 

the Duero River, cattle grazing predominated here with some ovine. To the west, the soil, 

they explained, was very rocky and was mostly left for the collection of firewood and rough 

pasturing. In the extreme south, near the border with neighboring municipality of Pena 

Branca, they used the word monte, as in Spain, to describe the terrain. Monte does not refer 

to elevation in this case, but to the concentration of arid scrub and oak forest. Before 

electricity arrived in the region villagers collected firewood here for heating and cooking. To 

the east, both north and south of the folha was ideal for grazing. Despite this, informants 

explained that the number of head of cow has declined significantly since most of the 

population has emigrated and now only lives part time in the summer. 

 

 

(Fig. 78) Map of Ifanes  field rotation system. Source: (Hearn, 2021) 
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3.1.2.3.3 Zone of watermills 

Both pedestrian survey with informants with use of a GPS device and participatory mapping 

yielded three zones of watermills within the municipality – one zone in the northwest and 

two zones in the southwest.  In the northwestern zone two watermills were located (Figure 

79a) and there were another 6 in the two southwestern zones of the municipality. All were in 

various degrees of deterioration and completely abandoned (Figure 79b). These mills 

collectively were entered as line data in the GIS. 

 

 

(Fig. 79a) Map of watermill zones in Ifanes Parish. Source: (Hearn, 2021) 
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(Fig. 79b) Partially ruined stone watermill in southwest Ifanes parish. Photo from author. Source: (Hearn, 2021) 

 
3.1.2.4 Portugal case study 4: Vila Chã de Braciosa 
 

Vila Chã de Braciosa is the southernmost Portuguese village in the study area. Like Aldeia 

Nova, it does not have defined political borders. The village is the main town of two other 

villages (Fonte de Aldeia and Freixosa) all of which compose the official freguesia of Vila Chã 

de Braciosa. All of the ethnographic data received from informants pertains to the village of 

Vila Chã de Braciosa. The most recent census data from 2011 indicates that the population of 

the combined three villages of the parish is 310. It can be reasonably assumed that the 

population of the village is considerably less considering it as single village and that ten years 

have passed since the last census data. Like all of the villages in the area, its summertime 

population increases with the return of the emigrants to the village. From interviews and 

observation, most emigrants return from France.  

 
A total of 9 residents were interviewed. When interviews were held in public areas, additional 

informants contributed albeit briefly. One informant was female. The president of the parish 

and son were instrumental in providing information to confirm toponyms, facilitating 

interviews with other informants, and aided significantly in the field survey of watermills. The 

age of informants ranged from early 40s to 80s. Seven of the nine informants were 65 or 



 Part 3. Results 
 

 208 

older. All informants currently worked or had worked in their youth in agropastoral activities 

in the municipality. 

 

3.1.2.4.1 Toponyms 

The index of the MPRs located in the District Archives of Braganza were used as memory aids 

to georeference them on the print maps which were then placed into the GIS. This approach 

yielded an additional 51 field names that do not appear on the Mapas Militares for Vila Chã 

de Braciosa. In an arc ranging from the north to the west to the south of the village the 

toponyms appear more concentrated to describe the cultivated areas of the municipality 

(Figure 80). In the more wooded areas consisting largely of municipal common 

woodland/pasture lands (baldios) closer to the river valleys (ribeiras) and east of the village, 

the field names are less dense. Like Constantim, there were eight categories of toponyms 

with the addition of the Rural Activity category denoting activities on the landscape not 

related to agropastoralism (Table 31). 
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Pasturing Cultivation Rural activity Hydrology Transport Topography Flora Fauna Social/ Religious Unclassified 

Orreta Rabalde Eiras  Barreiro Fonte dos 
Moinhos 

Ponte Serro Castanheiro Porqueiras* Sao Roque Fosse 

Orretas Vinha do Val Lavadeiro Lagas Retorno Cabeço Queimada Carvalho Gordo Borregas* Santo Albino Escambreia 

Vales* Vinha de Baixo Touça Fonte do Sol  Rodela  
de Miouro 

Penha da Corvo Olmeda Raposeira Cucanha Cavalheiralgo 

Escuro Veiga Touça Grande Lagartika Carroçal Penha Longa Carvalhosa  Castralheiras Frenhoso  

Radilhao de Cima Pereiras Bocana142 Aguadina Rodeia143 Monte de Cima Garvanceira  Santa Cruz Franhosa  

Radileiro de Baixo Fazenha  Cadouço  Barrocal   Fábrica da igreja  

Devesa     Cabecico da Veiga   Cabido  

Porqueiras*     Cascalho   Palacio  

Borregas*     Penhas dos Mochos   Corbacha  

     Pendão   Torna Menagem  

     Tamboril   Norea  

     Vales*     

     Vinha do Val*     

 
(Table 31) Field name toponyms by category in Vila Chã de Braciosa, Portugal. Asterisk indicates a dual category. 

 
142 The precise significance of bocana is uncertain. In Spanish, the word boca (mouth) refers to the entrance to another area. Boza, bouça, bozón as discussed in detail below in the Spanish village of Villardiegua de la 
Ribera refers to a densely vegetated area. Ferreira (2013), in discussing the toponym bouça in the area of Las Médulas (bouza) in León refers to it as a vegetated area that was burnt in order to facilitate crop 
planting. Today, the area of the toponym appears to be a densely vegetated area radiating outwards from the village where it opens to more cultivated land. 
143 The Rodeia toponym on the landscape is on a road that radiates northeast from Vila Chã de Braciosa. It is likely a version of the Mirandese word, rodeira that refers to a straight road (Ferreira, 2013, p. 521). 
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(Fig. 80) Map of field name toponyms of Vila Chã de Braciosa 
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3.1.2.4.2 Field rotation system  

The dividing line of the folhas begins in the northwest along an unnamed stream which 

connects to the Ribeira de Roldilhao and continues along the Ribeira de Roldilhao until it 

meets the 602 road that connects Vila Chã de Braciosa with the village of Duas Igrejas to the 

north. Continuing along the 602 it continues southeast until it meets with the limits of the 

village. The line exits the village and continues on a lesser road in the southeast of the village 

and continues southeasterly until it meets with the Ribeira de Duas Igrejas where it finalizes. 

Cultivation to the east of the Ribeira de Duas Igrejas is not permitted as the eastern banks are 

entirely baldio. The uncultivated areas of baldios continue along all of the eastern Arribes 

municipal territory with occasional breaks of terraced cultivation of olive groves (Figure 81). 

 
(Fig. 81) Map of field rotation system of Vila Chã de Braciosa lands. Green areas are uncultivated communal pasturing lands, baldios 

 

3.1.2.4.3 Zone of watermills 

Residents mentioned that there were 13 watermills in total. Due to the precarious canyon 

topography and dense vegetation the furthest two watermills closest to the Duero River were 

unable to be mapped. Eleven were mapped in total. There were two zones of watermills; a 

northern zone and an eastern zone. The ruins of three watermills are located in the Ribeira 

de Roldilhao to the north of the village. The remaining 10 are located in the Ribeira de Duas 
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Igrejas to the east that flows southward into the Duero River (Figures 82a, b, and c). All 

watermills were in various states of deterioration. Access to the watermills in the Ribeira de 

Duas Igrejas was difficult due to the deteriorated roads and vegetation. Informants stated 

that roads until the early 1970s had been maintained and both draft animals used to pull carts 

of ground grain and people accessed the watermills via the roads now in a state of disrepair. 

Until 1971 three watermills were still being used. Informants shared that on June 25 of that 

year a flash flood caused by unusually high rainfall damaged all of the watermills in the ribeira. 

They were never repaired. 

 

 

(Fig. 82a)  Map of water mill zones in Vila Chã de Braciosa 
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(Fig. 82b) Ruins of watermill in northern zone of watermills located in the Ribeira de Rodilhao. Photo from author 

 
 

 

 
(Fig. 82c) Ruins of watermill in eastern zone of watermills located in the Ribeira de Duas Igrejas. Photo from author 
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3.1.2.5 Spain case study 1: Villardiegua de la Ribera, Zamora 

Villardiegua de la Ribera is a Spanish village in the comarca (county) of Sayago in the province 

of Zamora in the autonomous region of Castile and León. As of 2020 its permanent population 

is 114. Ten people were interviewed in the village, seven men and three women. Ages ranged 

from forty to ninety. All currently work part time in agropastoral activities or did so in their 

youth.  

3.1.2.5.1 Toponyms 

As discussed earlier, field names are found with greater detail and accuracy in the cadaster 

official website. Interviews did yield, however, a place name toponym of a settlement that 

existed in history and that does not appear on current maps in Villardiegua de la Ribera. The 

Dehesa de Bozón was mentioned by several informants as existing in the extreme southwest 

of the municipality overlapping with the border of the neighboring Torregamones 

municipality.  

 
The frequency of Bozón as a field name and its spelling variants (e.g., Bouza or Voza) is 

common in the northwest of the Iberian Peninsula and particularly in the transborder study 

area of this article. Its etymology variably refers to scrubland often community owned, of 

poor quality for cultivation but used instead for rough grazing (Riesco-Chueca, 2018, 241). A 

variety of primary sources confirm this definition and land use designation in Villardiegua de 

la Ribera. The planimetric maps of the area in 1909 display it as an uncultivated woodland 

Figures 83a and b). From the aerial photo of the Vuelo Americano of 1956 it is clearly a 

woodland (Figure 83c). Ground truthing in 2019 also confirmed the dense vegetation of much 

of the area (Figure 83d). 
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(Fig.  83a) Planimetry map of Villardiegua de la Ribera of 1906. Although Bozón is not labeled the area is recognized as monte alto and 
monte bajo. Source: Obra derivada de PACONJ 1870-1977 CC-BY 4.0 ign.es 

 

 

 
(Fig. 83b) Planimetry municipal (1906) map of northwest Torregamones with similar labeling. Source: Obra derivada de PACONJ 1870-1977 

CC-BY 4.0 ign.es 
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(Fig. 83c) Vuelo Americano of 1956 showing an uncultivated, denser vegetation in the region. Source: 

http://ftp.itacyl.es/cartografia/03_FotogramasAereos/Vuelo-Americano_1956-57 

 
 

 
(Fig. 83d) Ground truthing of Bozón area reveals a dense vegetation. Photo taken by author in northwest of municipio of Torregamones  
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Increasing populations in Castile and León, desiring more agriculture had their needs impeded 

and the dehesas. Many of them at the time were depopulated and open for occupation for 

agriculture, but became dominated by the pasturing interests and Spanish nobility and crown 

to profit from the land rents (Simpson, 1995, 64). The liberal reforms throughout the 

nineteenth century led to land confiscations (desamortizaciones) from the Catholic church 

and the Spanish nobility, which saw the demise of the early feudal based dehesas. With their 

confiscation in the 19th century, these now uninhabited lands were sold off to neighboring 

villages and incorporated into their municipalities. The sale of dehesas continued into the 

early twentieth century where they took on a new form of land use that became defined by 

the preexisting communal traditions common in the Sayago region (Figure 84)(Sánchez-

Gómez, 1993, 57). Dating the Dehesa de Bozón place name has been difficult as much 

information has been lost over time. It appears in historical documentation in the mid 16th 

century (Álvarez-Vázquez, 1984), the 18th century in the Catastro del Marqués de Ensenada 

(CME), shortly after in the 1760s, and in a land dispute in 1789 (Faya-Díaz, 1994; Timoteo y 

Monasterio, 1789).144 

 

 
(Fig. 84) Detail of 1863 map highlighting Villardiegua de la Ribera and the Dehesa de Bozón referred to as ‘Malvendida’ Source: used with 
permission from the Instituto Geográfico Nacional, Madrid, https://bit.ly/3whk9s6 [Accessed 27/3/20]. 

 

 
144 In the map of Madoz’s 1846 work (Figure 84), in the geographic location where Bozón should be, the name Dehesa Malvendida is in its 
place. Malvendida is Spanish for something sold for a poor price. No entry for the dehesa is presented (Madoz, 1984). 
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Figures 85a, b, c are screenshots that show the entries for three different settlements with a 

geographic reference to the Despoblado de Bozón in the CME.145 Highlighted in red are the 

mentions of the Despoblado de Bozón for each entry. In each entry a simple map was created 

to place the settlement in a geographic location in reference to nearby settlements and 

natural features such as the Duero River in this case. Using the CME with its location of the 

settlement as a reference and combining it with the residents’ testimonies, it was possible to 

map this lost settlement.  Never before mapped, (Figure 86) shows the approximation of the 

location of El Bozón, using a polygon function in the GIS software, straddling the border based 

on the archival and ethnographic data available. Informants stated that the despoblado 

extended from ‘river bank to river bank’ (Hearn, 2021). They also specified which streams 

formed the northern, southern, and eastern borders. The online official Spanish cadaster also 

provided several field-names with the name Bozón which provided further reference and 

confirmation. 

 

 
(Fig. 85a)  Entry for Villardiegua de la Ribera in the CME 

 

 
145 Martín-Viso describes despoblados as places that at one time had a sedentary population. In this part of northwestern Spain however, 
he states that it was found that from the eighteenth century, the term despoblado was used interchangeably with dehesa (Martín-Viso, 
1996, 142).  
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(Fig. 85b)  Entry for Torregamones in the CME 

    

               

(Fig. 85c) Entry for Dehesa de Villanueva de la Malasentada. 

Source: used with permission from the Portal de Archivos Españoles, CME, http://pares.mcu.es/Catastro/servlets/ServletController 
[Accessed 27/3/20]. 
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(Fig. 86) The Despoblado de Bozón based on informant accounts and the CME. Source: (Hearn, 2021) 

3.1.2.5.2 Field rotation system  

Residents explained that the hoja divisions in Villardiegua de la Ribera was based on a system 

of quadrants. North and south quadrants were alternated for planting and pasturing between 

the east and west quadrants in Figure 86. Moving in a clockwise direction beginning in the 

north, each quadrant had a name based on a toponym from that region.  The northernmost 

quadrant was labeled Cabeza de Tial, followed by Peña del Agua, then Llagona Seca, and 

finally Peña Piorno. Informants mentioned that the hoja crop rotation fell into disuse because 

of the loss of population by the 1990s. Figure 87 shows the hoja in Villardiegua de la Ribera. 

 
Upon viewing Figures 86 and 87, it is clear that the field rotation system in Villardiegua de la 

Ribera does not include the former Dehesa de Bozón. Informants from Villardiegua stated 

that this area was communal land. Due to the crop rotation system bypassing the former 

despoblado/dehesa and the etymology of the toponym Bozón as a communal land for rough 

pasturing and its mention in the CME, it is likely that the field rotation system can be dated 

to at least the Modern Period (Hearn, 2021, 47).146 

 
146 A legal land dispute over the dehesa between Villardiegua and Torregamones in 1789 simply refers to area of the dehesa separating the 
two municipalities as ‘ancient’. (Timoteo y Monasterio, 1789) 
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(Fig. 87)  Map of Villardiegua de la Ribera Municipality field rotation system. Local names of quadrants in parenthesis. Source: (Hearn, 
2021) 

3.1.2.5.3 Zone of watermills 

The watermills in Villardiegua de la Ribera were the most numerous in all the villages of this 

study. The watermills, although not in use, are a source of pride and represent an important 

aspect of the historical patrimony of the village dating with certainty from the mid- eighteenth 

century. Some efforts have been made to restore some the mills for tourism which have fallen 

into ruin (Figure 88a). The CME mentions twenty-one watermills in the municipality. 

Informants in the village recalled eighteen in existence by their location and could name 

fourteen divided between two municipal streams. Figure 88b shows the location of the 

watermill zones and Table 32 shows the comparison between the informants’ testimony and 

the CME. 
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(Fig. 88a) Restored watermill in Ribera de Pontón in Villardiegua de la Ribera, Zamora Spain. Photo by author 

 
Informant Interviews 

2018 

CME 1754 
 

 CME 1754 
 

Zone 1 Names of watermills in Ribera 
de Ponton remembered – From high 

ground to low ground 
 

Names of watermills from the 
CME that match current names 

 

 Unreferenced watermills to 
informants’ testimony 

1. Sapo – Starting at the bridge.   1. Ponton 
 

2. Margoza  
 

  2. Retanja de afuera 

3. Farizo  El de Farizo 
 

 3. El de Diego 
 

4. Location remembered but not name   4. El de Crespo 
 

5. Calvo 
 

El de Calbo 
 

 5. El de Vicente 
 

6. Churenzo/Ramos   6. Sierra la Yeguas 
 

7. Carrero El de Carrero 
 

 7. El Franzes 
 

8. Dos Mielgos (Twin watermills) El Mielgo 

 

 8. El de los Belascos 
 

9.  Lluengo Luengo 

 

 9. El de Benettos 
 

10. Dolores   10. El [N]uevo* 
 

   11. Retanja de adentro 
 

Zone 2 Names of watermills 
remembered in Ribera de Abajo/Ribera 

de Muriegos – Near Peña Redonda  

   

1. Recatan Recattan 

 

 

2. Tadeo 
 

  

3. Ciervo Cierbo  

 

 

4. Ciervilla 
 

  

(Table 32) Names of watermills from memory and those listed in the CME of 1754. Columns one and two compare the informants’ 
information with the CME. The third column includes of the names of watermills that cannot be referenced to contemporary testimony. * 
Indicates an illegibility. Source: (Hearn, 2021) 
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Informants explained that there were three more watermills on the banks of the Duero river 

but were lost due to the rising waters from when the one of the regional dams on the Duero 

was constructed in 1952. The CME states that there were five along the banks of the Duero. 

The two zones of watermills from high ground to low ground are indicated in the map below 

with lines demonstrating the locations in the two streams (Figure 88b). 

 

(Fig. 88b). Map of watermill zones for Villardiegua de la Ribera. Source: (Hearn, 2021) 

 
3.1.2.6 Spain case study 2: Argañín, Zamora 

Argañín is a Spanish village in the county, comarca of Sayago in the province of Zamora in the 

autonomous region of Castile and León. All of its municipal territory is within the 

internationally protected park zone known in Spain as Parque Natural Arribes de Duero. 

Unlike Villardiegua de la Ribera, it does not have municipal land that lies on the Duero River 

but is further inland. As of 2020 its permanent population is 73.147 Twelve people were 

interviewed in the village, six men and six women. Ages ranged from 40 to 91. One informant 

currently works full time as a sheep herder, the rest did so in their youth.  

 

 
147 Source: Instituto Nacional de Estadística. Población por 
municipios https://www.ine.es/dyngs/INEbase/es/categoria.htm?c=Estadistica_P&cid=1254734710990. [Accessed 27/3/20]. 
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3.1.2.6.1 Toponyms 

To the same degree as in Villardiegua de la Ribera, informants relied on and found the current 

online cadaster as accurate for the description and location of the toponyms on the municipal 

landscape. As in Villardiegua de la Ribera, several informants commented on the existence of 

a settlement no longer on current maps called San Juan Villanueva or the Dehesa de 

Villanueva la Malasentada. This dehesa extended from the northern border of their 

municipality into Torregamones municipality. While historic documentation definitely 

confirms its existence in writing with its first appearance in 1261148 (Martín-Viso, 1996), with 

the exception of the CME’S geographic description and Madoz’s 19th century accompanying 

map to his Diccionario geográfico-estadístico-historico de España y sus posesiones de 

ultramar where it is labeled, it has not been mapped according to its dimensions and 

parameters.149 The dehesa appears four times in the CME (Figures 89a—d); with its own entry, 

in the record for the village of Gamones, for the village of Badilla, and for the village of 

Argañín. In its own entry, it provides the size of the dehesa lands measured in Spanish leagues. 

The Spanish league was measured in the time it took on the common road to walk an hour. 

Not to be confused with Imperial league, the conversion of Spanish leagues to meters is 

1:5572.7 meters.150 According to the CME, Villanueva la Malasentada had the following 

dimensions: 

De Lebante a P.[oniente] una legua 
de M.[ediodia] al N.[orte] tres quarttos de  
legua y de Circunferencia tres leguas y media 
(From East to West, one league 
from South to North three fourths of  
a league and a Circumference of three and a half leagues) 

 

 
148 Martín Viso discusses the prevalence of place-name toponyms with the use of Villanueva (literally, “new village”) in the 13th century as 
representative of the repopulation or consolidation of previously abandoned areas of the north of the Iberian peninsula (Martín-Viso, 
1996, 2000). 
149 In Tomas López’s map of the province of Zamora of 1773 that accompanies his compiled writings (Lorenzo-Arribas, 2011), Villanueva la 
Malasentada is acknowledged but is georeferenced incorrectly appearing much further east of the Duero River and south of Bermillo de 
Sayago. 
150 Source: Diccionario de la lengua Española: Edición del Tricentenario https://dle.rae.es/?w=diccionario  [Accessed 27/2/2019], 
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Fig. 89a Argañín in CME        

 
Fig. 89b Badilla in CME         

 
Fig. 89c Gamones in CME                   

 
Fig. 89d Dehesa de Villanueva in CME  - Note its border with El 
Bozón 

  (Figs. 89a—d) Appearance of the Villanueva la Malasentada in the CME 

 

While Bozón was not mentioned in the works of Tomás López found in the National Library in 

Madrid (Lorenzo-Arribas, 2011), from the late 18th century the number, name, and type of 

settlements in the county of Sayago, Villanueva de Malasentada was listed under the category 

of dehesas. 

 
In the 1789 publication titled, España Divida en Provincias e Intendencias(tomo I, 1789), it is 

listed as a dehesa of Sayago among 42 others at the time. Madoz in the 19th century defines 

it as a dehesa, but describes it using the past tense, “se dice que hubo un pueblo con este 

nombre porque se conservan vestigios de sus ruinas y una ermita destruida.”151 In his entry, 

he places the dehesa between the municipalities of Gamones and Torregamones. In the 

accompanying map from 1863 the dehesa appears and it is labeled Casa y Dehesa de 

Villanueva (Figure 90). 

 

 
151 “It is said that there was a village with this name because there are vestiges of its ruins and a chapel in ruins.” 
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(Fig. 90) Detail from Madoz’s 1863 map with Dehesa de Villanueva underlined in green. Villages appearing in the 1754 CME that mention 
Villanueva de Malasentada and/or the dehesa are underlined in red.152 

 

The dehesa was bought by 150 residents in 1923 for a million pesetas and was incorporated 

into the municipality of Torregamones (Sánchez-Gómez, 1993, p. 56). An informant from 

Torregamones also confirmed this purchase and said that at the time of purchase the land 

was unoccupied. In early 2019, informants in Torregamones who were owners of the land 

parcel that had the chapel that Madoz had mentioned, presented the exact location of the 

ruins and described a more intact remnant of a chapel from when they were children (Figures 

91a and b). 

 
(Fig. 91a) Hilltop and stones where chapel was located in Villanueva la Malasentada – municipio Torregamones. Photo by author 

 
152 Source: https://www.ign.es/web/catalogo-cartoteca/resources/html/001807.html. [Accessed 27/2/2019] 
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(Fig. 91b) Photo and location of ruins of chapel of Villanueva de Malasentada today located in the municipio of Torregamones, Zamora. 
Coordinates: N41° 28.951' W6° 13.975'. Photo by Google Earth 

 

The polygon drawn in ArcGIS 10.3.1 for the dehesa is based on the informants’ accounts in 

Argañín and Torregamones, the four CME’S location entries for the dehesa, and the 1863 map 

of Madoz’s publication, the Diccionario geográfico-estadístico-historico de España y sus 

posesiones de ultramar (Madoz, 1984). Based on these sources, the following map (Figure 92) 

shows El Bozón to the north, Torregamones making up most of its eastern perimeter, 

Gamones to the southeast, Argañín from the southeast to the south, Badilla ranging from the 

south to the southwest and the Duero River comprising the western border until it meets 

again with Bozón. Using the dimensions in leagues found in the CME and converting them to 

meters creates and approximation for the size. A road in Torregamones municipality aptly 

titled; Camino de la Raya de la Dehesa (Dehesa Border Road) makes the likely eastern border 

of the dehesa. Informants in Torregamones also confirmed this while conducting a pedestrian 

survey in early 2019. 

 
By starting in the northeast corner of Argañín with its border with Gamones and extending 

the polygon to the Duero it measures in straight line distance to 5269 meters which roughly 

corroborates the 18th century account. Its width would have obviously varied but the dehesa’s 

parameters would have to extend northward in order to have Torregamones to the east and 

Bozón to its north. The circumference using ArcGIS’ perimeter function calculates the polygon 



 Part 3. Results 
 

 228 

to be 18,358 m also roughly corroborates this information with a circumference of 19,526 m 

using the Spanish leagues to meters conversion. 

 

 

            (Fig. 92) Map of Villanueva de la Malasentada and its geolocation relative to Argañín, El Bozón, and Torregamones 

 

 

3.1.2.6.2 Field rotation system  
 

Informants indicated that the hoja was still used today in Argañín but was not as rigidly 

enforced due to the lower population than in previous decades. Similar to the Portuguese 

examples in this study, the hoja was a two partition system composed of a norther part and 

southern part. The dividing line was the stream called arroyo del Pisón where it began with 

its border to the municipal limit with Fariza. It stopped at private lands at the core of the 

village and continued again to the northeast of the village where it followed the state highway 

ZA-V-2210 to its limit with the municipal lands of Gamones. Figure 93 shows the extent of the 

hoja system in Argañín. 
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(Fig. 93) Field rotation system as indicated by informants in Argañín 

 

3.1.2.6.3 Zone of watermills 

Informants shared that the watermills were located in three zones in the municipal lands 

(Figure 94a). The first zone in the north of the municipality were along the stream called 

arroyo Rituerta (Figure 94b). The second zone is called La Represa and is located on the banks 

of the stream Arroyo El Pisón (Figure 94c). The third zone is in the east of the municipal lands 

and is in the area known as Resbaldina on south banks of the stream called Arroyo de la Ribera 

(Figure 94d). These toponyms are also officially confirmed on the online Spanish cadaster 

service.153 As in Villardiegua de la Ribera some informants were able to recall the specific 

names of each watermill. Most watermills were in various states of decay and ruin. The CME 

indicates that there were 10 watermills in Argañín and lists them by name. As nearly all of the 

watermills were in ruins and no longer in use, the memory of them was fading. Informants in 

interviews stated that there were 4 to 5 in the north and 4 to 5 in the west and 1 to 2 in the 

east. Names were not provided for all of them but in interviews often their associating 

municipal toponym was given as a reference. Two informants, local historians, had produced 

unpublished maps and documents of their own design. In each unpublished study, a listing of 

 
153 https://www.sedecatastro.gob.es/ 
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the watermills had been made.  This documentation which was made available for this study 

are labeled as sources 1 and 2154
 in Table 33.  

 

 
(Fig. 94a)The three watermill zones of Argañín 

 

 
154 Source 1 is an unpublished map made Felipe Blanco Peña of Argañín. Source 2 is a map in the unpublished transcribed work of the Libro 

de vistataciones de Algañín – Tomo I found in both the Diocese Archives of Zamora and in a private collection in Argañín, Zamora (Santos, 
1954). 
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(Fig. 94b)  Ruins of watermill in northern municipal limit of Argañín in Arroyo de Rituerta. Photo by author 

 
 
 

 
(Fig. 94c) Ruins of watermill in western municipal limit of Argañín in area of La Represa. Photo by author 
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(Fig. 94d) Grinding stone is one of the few remains of the watermill in the Resbaldina area in the eastern limit of the municipio of Argañín 

 

Source 1 
Local Written source 

Source 2 
Local Written source 

Source 3 
Informant Interviews 

CME 1754 

North - Arroyo Rituerta 
 

North - Arroyo Rituerta 
 

North - Arroyo Rituerta 
 

North -  Arroyo Rituerta 

Montaraz 
 

Montaraz 
 

Valle de Jancas* Carrascal 
 

Unnamed Watermill 
 

Caballero 
 

Valle de San Juan * Cavallero 
 
 

Molino de Miguel 
 

La Llaga 
 

 La Llaga 
 

Molino de Buquero 
 

Buguero 
 

 Bequero 
 

West - La Represa 
 

West - La Represa 
 

West - La Represa 
 

West - La Represa 

Molino de la Raya Raya (on the limit with Fariza) 
 

 La Raia 
 

 Viejo 
 

 El Viejo  
 

Molino de los Mielgos 
 

Mielgos 
 

 La Represa 
 

Molino de Molinete Molinete 
 

Molinete Molinete 
 

 Unnamed Molino upstream Peña el Gato* Tuenta 

  East East 

  Unnamed watermill near the 
zone called Resbaldina * 

La Resbaladina (location in the 
East of the municipality 
confirmed by informants) 

(Table 33) Names of watermills from local written sources, interviews, and the 1754 Catastro de Ensenada (CME). Grey cells represent the 
common names between the ethnographic record (written and/or oral) with the 1754 CME. * Indicates a field name toponym used as a 
reference by informants in place of the name for the municipal watermill. 
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3.1.2.7 Pino del Oro, Spain 

Pino del Oro is a Spanish village in the county, comarca of Aliste in the province of Zamora in 

the autonomous region of Castile and León. Just less than half of its municipal territory is 

within the internationally protected park zone. It possesses significant territory on the canyon 

cliffs, arribes of Duero River. As of 2020 its permanent population is 183.155 Eleven people 

were interviewed in the village, seven men and four women. Ages ranged from 40 to 94. Most 

interviewees were retired and over 65. All informants lived and worked in Pino del Oro in 

their youth. The youngest at 40 operates a bed and breakfast (casa rural) in the village. 

 

3.1.2.7.1 Toponyms 

Unlike the other villages in this ethnographic analysis, Pino del Oro neither possesses nor did 

it acquire after the desamortizaciones a dehesa with origins from the Medieval Period or 

earlier. As mentioned in the landscape cultural history of chapter one, on Pino del Oro’s 

municipal territory was an Iron Age hillfort settlement called La Ciguadueña located on the 

arribanzo and a Roman period settlement where a domus was also excavated called El Picón 

located further inland near the modern-day village of Pino del Oro of medieval origin. These 

settlements have been thoroughly excavated and mapped. They are discussed in great detail 

in the doctoral thesis of Damián Romero and similar publications from the EST-AP group 

(Romero, 2015; Sánchez-Palencia et al., 2010, 2018; Vázquez-Calvo et al., 2016). The original 

names of these settlements are unknown today, but the field names associated with them (El 

Picón and La Ciguadueña) appear on the online cadaster as well as the earliest municipal level 

maps called, planos geométricos por términos municipales from 1906. Prior to 1906, the field 

name El Picón may have been called Pago de Sedilla due to the description of material findings 

and the site description according to the 18th century account from J.M. Quirós (Quiros in 

Fernández-Duro, 2007; Romero, 2010)156. When and why this toponymic change occurred is 

uncertain. 

 
Ethnographic interviews including walking surveys in Pino del Oro have revealed large 

properties that had been in the hands of nobility and eventually were sold off to citizens at 

the turn of the 19th to 20th the century. The polygonal parceling of parts of the landscape 

 
155 Source: Instituto Nacional de Estadística. Población por municipios  
 https://www.ine.es/dyngs/INEbase/es/categoria.htm?c=Estadistica_P&cid=1254734710990. [Accessed 12/12/20]. 
156 The original document is the Spanish National Library, Biblioteca Nacional de España (Quirós, 1782) 
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within the field names of Los Cuadros, Maluez, Valdelabesa and Retallanga located south of 

the village center, noticeable in the cadaster is strong evidence of this sale and later parceling 

of the larger territory. Although no bill of sale has been found in archival research, several 

indicators point to a likely parceling of a once larger tract of land. There is no doubt that the 

municipio was a secular señorío throughout the Modern period (Cañibano, 2012, 55; Moreno-

Sebastián, 1984, 36). Informants shared that the parcels in the field name Los Cuadros 

(implying a square shape) were called this because they were wider than others in the area 

(Figure 95). Upon visiting this area and adjacent areas it was noticeable that the delimitation 

of the properties was not only polygonal or rectangular in shape (labeled under the broad 

type of rectilinear field or strip field in the HLC) but also fully was a mixture of dry-stone walls 

and more metal fencing with concrete (Figure 96). According to accounts in this area, there 

were parcels before the sale of the señorío lands, but they were much larger and rented out 

to the village residents. After the sale they were divided into much smaller parcels. Since the 

sale, these were divided by inheritors of the parceled land by simple stone markers called 

mojones in the local vernacular (Figures 95b). 

 

 
(Fig. 95a) Area of Los Cuadros in southern Pino del Oro. Photo by author 
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(Fig. 95b) Typical stone markers (mojones) used for parceling lots in the former lands sold to villagers in the toponymic area of Los Cuadros 

in Pino del Oro. Photo by author 

 

 
(Fig. 96) Detail of Pino del Oro HLC of 1950s (placed over the Vuelo Americano of the 1950s) showing toponymic areas of parceling of 
former señorío lands into rectilinear and strip fields. Field names in the image are based on ethnographic testimony which was also 
confirmed by the Spanish online cadaster at https://www.sedecatastro.gob.es/ [Accessed 9/10/2021] 
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In the HLC for Pino del Oro, this ethnographic information was reflected in the database and 

aided in the characterization and time depth of the landscape. While the toponyms cannot 

be confirmed as to their date of origin, the ethnographic testimony regarding landscape 

history and toponomy together with the morphology and type of field enclosures contributes 

to a strong likelihood of this part of the landscape being better understood in terms of its 

temporal evolution. 

 

3.1.2.7.2 Field rotation system  

Municipal wide crop rotation was loosely maintained according to informants. In enclosures 

closer to the village center, it was stated it was not followed, but for those who worked in the 

open lands maintained by the town hall but allotted to private use, campo abierto, it was still 

required to follow it although the number of agropastoralists has decreased significantly in 

the past 50 years. At the time of interviews in 2018 and 2019, informants shared that two 

people herded cattle and one person herded sheep. From observation it appeared that 

interlopers used Pino’s municipal territory occasionally. The frequency of this occurrence 

cannot, however, be verified. 

 
The dividing line of the hoja runs from the southwest to the northeast of the municipality. 

The line, beginning in the southwest, is the terminus of the stream, arroyo Fuentelarraya 

where it meets the Duero. Meandering northeast in the river valley it continues eastward 

along the arroyo Pozancos. Skipping over the cortinos and village center, it exits Pino del Oro 

and resumes on the course of the arroyo Pozancos now a valle in a northwesterly direction 

where it meets the valle of arroyo del Gibrero where it continues northwesterly until it meets 

the municipal border. Cultivation does not occur for a large swath of the arroyo Fuentelarraya 

that flows northwest of the village center and an almost continuous strip of land of the 

municipal banks of the Duero River (Figures 97a and b). These areas were historically 

communal pasturing areas, used for wood gathering and most recently, in the case of Pino’s 

arribanzo, a protected part of the Arribes del Duero natural park. 
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(Fig. 97a) Duero River and portion of protected arribanzo of Pino del Oro (to the right of the river). Photo by author 

 
 

 

(Fig. 97b) Field rotation system and watermill zones as indicated by informants in Pino del Oro 
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3.1.2.7.3 Watermills 

In Pino del Oro there were three watermill zones mentioned by informants. The primary zone 

is located on the stream arroyo Fuentelarraya which flows out of the northwest from the 

municipality of Fonfría into Pino del Oro and eventually merges with the Duero in the 

arribanzo. Directly west of the village of Pino is a river valley of significant water flow and 

turbulence and ideal for the construction of watermills (Figure 98b). Thirteen watermills were 

documented by name and GPS in this steep region of the municipality. Another on the same 

stream but further north, the fourteenth, was documented. The fifteenth watermill was 

located in the tributary stream of arroyo Fuentelarraya in an adjoining river valley called 

arroyo Pozancos (Figure 98a). 

  
The furthest watermill from the village in ethnographic memory in the arroyo Fuentelarraya 

and closest to the Duero was called El Perdigero. It is also mentioned in the CME. Access to 

the mills was in a steep and narrow river valley which required a significant of amount of 

travel time to arrive. A local expression, indicating the distance of the mill from the village 

center states, It’s taken you longer than to go to the Perdigero watermill!, ¡Has tardado más 

que en ir al molino del Perdiguero! 

 
Informants shared that there were two additional watermills that were located on the Duero 

but had been covered by the rising waters once the dams in the area had been built by the 

mid 20th century. The CME for Pino, unlike other entries, does not provide a popular name for 

each watermill. Instead, only the owners’ names are given. In some cases, the field name 

where the watermills are located is given. Many of these field names and locales are still 

extant today and were verified by both informants and the Spanish cadaster service. In these 

situations, the watermills were able to be identified and geolocated.  

 
According to informants, the two now submerged watermills on the Duero were located at 

opposite ends of the municipality with one near the border with the village of Castro (de 

Alcañices) and the other near the border with Carbajosa. These mills were said to be used 

largely by the residents of these villages with the mill near Carbajosa, called La Retera being 

used also by Villadepera. Informants shared that residents from Villadepera would cross the 

river to the Pino side to use the watermill. The entry in the CME for Villadepera mentions 2 

watermills with a similar name, La Retela, which are a likely match for the ethnographic 
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account from Pino. Consulting the Spanish cadaster in this area revealed the field name of 

Retela but located on the Villadepera side on the banks of the Duero (northeast corner). Also, 

in Villadepera on the banks of Duero River according to the current cadaster is a field name, 

Puerta de la Guz, which is very similar to informants’ testimony of the watermill near Castro 

called Puerto de la Huz. No mention of this field name is mentioned in the CME in the Pino, 

Castro, or Villadepera entries, but its location in the current cadaster confirms the described 

location of from residents’ testimony. Table 34 shows the comparison between the 

informants’ testimony and the CME. 

 

 
(Fig. 98a) Mapped watermills of Pino del Oro 

 

 
(Fig. 98b) Ruined watermill of El Pielago in arroyo Fuentelarraya in Pino found in ethnographic accounts and the CME. Photo by author 
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Informant Interviews 2018-19 CME 1754  CME 1754 

Ethnographic account of watermills from 
north to south 

CME mentions of owners and fieldnames 
that likely match current mill locations 

 Unclassified - referred to by owner in the 
CME 

Las Trisales   En el termino de la villa 

Pintejo (Tio Sanbeira) in el Pasadero  Watermill of Antonio Albanez el 
Pasadero  Juan Delgado y Pedro Baquero 

Del Cubo   Heredero [Inheritor] de Alonso Baquero 

Arroyo de Arriba   Juanillar (Villar?) 

Unknown Name (“molino por los 
puntones del pasadero”)   Arroyo de la Ribera (Fuentelarraya) 

Tio García   Domingo Gago (1st) 

Del Dominguez Castaño   Domingo Gago (2nd) 

Matacucos (located NE of Tio García) Watermill of Miguel Castaño in 
Matacucos  Domingo Delgado (1st) 

Molino de (las cabezas del) Pielago Watermill of Cathalina Baquero in 
El Pielago 

 Domingo Delgado (2nd) 

Uncertain (2nd Pielago)   Domingo Ramos 

La Vuelta de Namillas   Sebastián Montesino 

Sortico el Rey   Domingo González 

Del Rey Pizarrón   Juan Pastor 

Pizarrón   Bernardo Manzanal 

Perdigero 
Watermill of Andres Alonso in el 
Perdigero  Francisco Corta 

Watermills under the Duero 

(unmapped) 

Watermill on Duero River 

“Rucachana” (location uncertain) 
 Francisco Castaño y Manuel López 

Molino el Puerto de la Huz (near border 
of Castro with Pino) covered by Duero of Joseph Turiel - possible?  Santiago Yeguas 

Molino de la Retera (near border with 
Carbajosa used by Villadepera) 

of Joseph Turiel - possible?  Juan Ramos y Reimundo Rodríguez 

   
Anguel González 
 

   En la Ribera (in ruins) 

   Manuel Pérez  

   La Llaga (location uncertain) 

   Domingo González (in ruins) 

   Juan Marcos (in ruins) 

   Arroyo del Lugar 

   Manuel Prieto  

   Miguel Castaño  

(Table 34)  Names of watermills from interviews and the 1754 CME. Grey cells represent the common names between the ethnographic 
record with the 1754 CME. 
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3.1.2.8 Fariza de Sayago, Spain 

 
Fariza is a Spanish village in the county, comarca of Sayago in the province of Zamora in the 

autonomous region of Castile and León. All of its municipal territory is within the 

internationally protected park zone known in Spain as Parque Natural Arribes de Duero. Like 

Villardiegua de la Ribera and Pino del Oro, it possesses municipal land that lies on the Duero 

River. As of 2020 its permanent total municipal population was 495.157 Seven people were 

interviewed in the village. Ages ranged from 40s to 70s. One informant currently works full 

time as a cattle rancher herder. Another is starting a caprine herd in the arribanzo of the 

village. The rest did so in their youth.  

 

3.1.2.8.1 Toponyms 

As in the vicinities of villages of Villardiegua de la Ribera and Argañín, another place name 

appears in the historical record, that is in the ethnographic memory today. It is the former 

dehesa of Salcedillo. The origins of the dehesa are murky and determining its location has at 

times been difficult to ascertain according to some primary sources from the historical record. 

As mentioned in the cultural history chapter of the region, its first certain mention in the 

survey of holdings of the cabildo of Zamora in 1480 with a possible link to the Fuero of 

Palazuelos (de Terra de Miranda Portugal) based on theory that the village is in fact Palazuelos 

de Sayago, Spain. If the theory is correct, it would place its origins to at least the late 13th 

century (Martín-Viso, 1996, 141; Rodríguez, 1990, 224,383). 

 
The occupation of the area seems to have been extremely limited according to the few 

sources available. Despite records of tithes being paid as early as the 16th century (Álvarez-

Vázquez, 1984), it is unclear if the dehesa maintained a permanent population that eventually 

declined or was simply a territory consistently rented to farmers and shepherds. By the 18th 

century there appears to not have been a permanent population. In the CME, for question 22 

regarding the number of homes in a settlement, the response was “…not even a country 

house ” …ni casa de campo.158 Sánchez-Gómez in his ethnographic work in the area, 

 
157 Source: Instituto Nacional de Estadística. Población por 
municipios https://www.ine.es/dyngs/INEbase/es/categoria.htm?c=Estadistica_P&cid=1254734710990. [Accessed 27/3/20]. 
158 “Cuántas casas habrá en el pueblo, qué número de inhabitables, cuántas arruinadas; y si es de señorío, explicar si tienen cada una 
alguna carga que pague al dueño por el establecimiento del suelo, y cuánto.” Source: 
http://pares.mcu.es/Catastro/servlets/ServletController [Accessed 22/10/2021] 
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describes the dehesa at the time of the sale in the early 20th century as depopulated and 

rented by only one farmer/shepherd under contract with the owners at the time (Sánchez-

Gómez, 1993, 128).  

 
The location of the dehesa as described the 1754 CME is the most accurate from the historical 

record. With informants’ confirmation, the former dehesa was located north of Palazuelo, 

east of Mamoles, west of Zafara, and south of Fariza (Figures 99a–d).159 

 

 
(Fig. 99a) Salcedillo in the CME  

 
(Fig. 99b) Fariza in the CME 

 
(Fig. 99c) Mamoles in the CME  

 
(Fig. 99d) Palazuelo in the CME 

 

(Figs. 99a-d) Location of the dehesa of Salcedillo in the CME Source: The Catastro de Ensenada online at: 
http://pares.mcu.es/Catastro/servlets/ServletController [Accessed 22/10/2021] 

 
 
 
 
 
 
 
 
 

 
159 In the 18th century CME, M refers mediodia, South, N refers to norte, North, P refers to poniente, West, and L refers to levante, East. 
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(Fig. 100) Detail of map of Zamora province of Tomás López in 1773. The dehesa of Salcedillo (in red) is georeferenced incorrectly 
appearing north of Fariza. The dehesa of Villanueva de la Malsentada (in green) is also incorrectly placed far to the south of Argañín and 
Torregamones. Source: https://bibliotecadigital.jcyl.es/es/consulta/registro.do?id=11821 [Accessed 22/10/2021] 

 

Despite the accuracy of the CME, errors, or ambiguity regarding the geolocation of the dehesa 

of Salcedillo persisted years afterwards. In 1789 a geographic, statistical, and political 

jurisdictional organizational work of the Spanish kingdom issued by the Count of 

Floridablanca on behalf of King Carlos III titled, España dividida en provincias e intendencias 

was published. In this extensive document a brief mention of Salcedillo in Sayago is provided 

under the category of cotoredondos160 of Sayago (Floridablanco, 1789, 581). In a similar type 

work from 1826 titled Diccionario geográfico-estadístico de España y Portugal... (1826-1828) 

it is strangely and erroneously placed in the same region as the Tomás López map of 1773 

(Figure 100) where it is located as situado a orilla del Duero, en terreno montuoso, lindado 

con término de Fariza, Argañín y Coscurrita…, situated on the banks of the Duero River, on 

mountainous terrain, bordering Fariza, Argañín, and Cozcurrita.161 In Madoz’s work of 1848 it 

has a spelling variation as Sacedillo, but its entry is vague as to its location reading as: deh[esa] 

en la prov[vincia] de Zamora, part[ido] ju[dicial] de Bermillo de Sayago, term[ino] de Fariza. 

 
160 The term cotoredondo as defined Diccionario de la lengua Española is a “set of adjacent or unified rural parceled farm lands, within a 
perimeter and belonging to the same owner.” Source: https://dle.rae.es/coto?m=form [Accessed 11/10/2017] In the document España 

dividida en provincias e intendencias it is used synonymously with dehesa. 
161 Source: https://bibliotecadigital.jcyl.es/es/consulta/registro.cmd?id=714 [Accessed 11/10/2021] 
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Prod[uto] Centeno y pastos y se halla cubierta de roble bajo y encina…, “dehesa in the province 

of Zamora, jurisdiction of the county of Bermillo de Sayago in the area of Fariza. Its products 

are rye and pasture lands. It is covered in oak and Holm oak.”162  

 
The town hall of Fariza, ayuntamiento de Fariza, the principal town of the six villages that 

compose the municipio of Fariza, uncovered an important historical document regarding the 

sale of this dehesa in 1925 by Eduardo García del Busto y Ozores from Madrid, Jorge Ozores 

y Prado, and Leonor Piñeyro y Diego from Vitoria to residents in Palazuelo (which pertains to 

the municipio of Fariza). In the bill of sale, Escritura de compraventa y mandato prepared by 

the lawyer/notary, a description of the qualities of the property at the time is provided. In 

this account, a territorial organization dedicated to agrosilvopastoralism, not unlike all other 

larger villages in the region at the time, is described (Table 35). 

 

Territorial organization Description in bill of sale Translation 

Cultivation “370 hectáreas 72 decímetros cuadrados… 
están destinadas a cultivo de secano y 
siembra de centeno con dos años de 
descanso en tres distintas hojas que se 
clasifican en esta forma” 

 

"370 hectares 72 square decimeters ... are destined 

to rainfed cultivation and sowing of rye with two 

years of rest in three different hojas that are 

classified in this way" 

 

Pastoralism “Y las sesenta y ocho fanegas y seis 
celemines restantes están a pasto en 
cuatro praderas de secano…” 

 

"And the sixty-eight fanegas and six celemines 

remaining are pasture in four dry meadows ..." 

 
Forest ‘monte’ management “…Se encuentran plantados dentro de 

dicho término tres mil sesenta y nueve 
robles, de los cuales setecientos se 
consideran de primera clase… dos mil 
doscientas veinte y una encinas… cuya 
arbolada es de buena calidad y útil para 
construcción, aunque bastante nueva, a 
excepción de un escaso número de pies de 
robles y encinas viejos.” 

 
“… Three thousand sixty-nine oaks are planted 

within said area, of which seven hundred are 

considered first class… two thousand two hundred 

twenty-one holm oaks… whose trees are of good 

quality and useful for construction, although quite 

new, except for a few stands of old oaks and holm 

oaks. " 

 
Water resources “También tiene sus aguas y bebederos para 

los ganados; que aunque abandonados son 
suficientes para el número de cabezas que 
pueden aprovechar los pastos pues hay un 
regato al parecer inagotable que atraviesa 
toda la dehesa de Este a Oeste en una 
extensión de dos kilómetros y trescientos 
metros… y además una pequeña fuente 
con buen manantial y diferentes signos 
otros contiguos al mismo regato.” 

 

“It also has its waters and watering holes for the 

cattle; that although abandoned they are enough 

for the number of head of cattle that can take 

advantage of the pastures because there is an 

apparently inexhaustible stream that crosses the 

entire dehesa from East to West in an area of two 

kilometers and three hundred meters ... and also a 

small source with a good spring and different signs, 

others contiguous to the same stream. " 

 

Communication “… atraviesan la referida dehesa cinco 
sendas o caminos tortuosos que en su 
mayor parte no tienen un metro de 
ancho.” 

"... five paths or winding paths cross the 

aforementioned dehesa, most of which are not a 

meter wide." 

 

(Table 35) The territorial organization of the Dehesa de Salcedillo in the Bill of Sale in 1925 (Crespo-Álvarez, 1925) 

 
162 Source: http://bdh-rd.bne.es/viewer.vm?id=0000176537 page 609 [Accessed 11/10/2021] 
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Although no watermills are mentioned within the confines of the dehesa, it is important to 

note the importance of cereal cultivation using a field rotation system similar to the larger 

villages in the area.  

 
A close contemporary with this document is the plano geométrico municipal for Palazuelo 

from 1906 – nineteen years before it was sold (Figure 101a). From this map, one can not only 

see its prominence on the landscape, but also its orientation in relation to the nearby villages. 

Drawing the parameters of the dehesa was significantly aided by this map. Its northern, 

eastern, and western borders between Fariza, Mamoles, and Zafara were clearly defined. Its 

southern border with Palazuelo was determined by ground truthing and examining the parcel 

types between Palazuelo and Salcedillo. As with the dehesa Villanueva de la Malasentada, 

upon the sale of Salcedillo to the inhabitants of Palazuelo, a parceling of the land was 

completed appearing as rectilinear fields as described in the HLC. Palazuelo, like other villages 

has a concentric area around the village nucleus of cortinas that appear as more irregularly 

shaped types of enclosures. North of the cortinas, appearing in near perfect angular form are 

rectilinear fields, which can be seen by  ground truthing and from the modern online cadaster 

alike (Figure 101b). 

 

 
(Fig. 101) Detail of municipal map for Palazuelo of 1906 featuring the Dehesa of Salcedillo prominently in the north of the village. Source: 
Obra derivada de PACONJ 1870-1977 CC-BY 4.0 ign.es  
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(Fig. 101b) Detail of current Spanish cadaster of Palazuelo. South of the dividing line are the irregularly shaped cortinas. North are the 
newer rectilinear fields created by the parceling of the Dehesa of Salcedillo. Source: https://sigpac.mapa.gob.es/fega/visor/ [Accessed 
24/10/2021] 

 

Using the historical and contemporary sources, a final map has been generated displaying 

the extent of the dehesa (Figure 101c). 

 

 
(Fig. 101c) The Dehesa de Salcedillo mapped according to historical, ethnographic, and contemporary sources 
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3.1.2.8.2 Field rotation system  

The hoja in Fariza is a north/south division that is in eastern half of village lands. In the western 

half of the village are communal lands. This part of the village landscape extends to the Duero 

River composing the arribanzo. The lands in this sector are characterized as rough ground of 

unenclosed pasture, monte alto and monte bajo. The municipal geometric map of 1912 also 

confirms that the land management in this zone has been historically dominated by rough 

grazing with limited cultivation.  

 
Field rotation in the eastern sector of Fariza is composed of two hojas, a northern division 

and a southern. The concentric cortinas located around the nucleated village are not included 

in the field rotation. There are two dividing lines, one in the north and one in the south. The 

northern dividing line is the road to Cozcurrita which enters the limits of Fariza. It continues 

south briefly where it skirts the edges of the cortina enclosures in an irregular pattern until it 

arrives at the arroyo del Pisón. From here it the line follows the south fork of the Camino de 

los Arrieros, heading east until the border with neighboring Tudera. The land north of this line 

is the hoja of the north (upper fields). The southern line begins at the limits of the cortinas on 

the road to Palazuelo and extends to the border of the former dehesa of Salcedillo, now part 

of Palazuelo. The land east of this line extending until the upper fields line is the southern 

hoja (Figure 102).  

 

 
(Fig. 102) Field rotation system as indicated by informants in Fariza 
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3.1.2.8.3 Zone of watermills 

In Fariza there are two zones of water mills that informants mentioned. Both are on the same 

stream, the arroyo del Pisón also known as the Rivera de los Molinos. This stream extends 

eastward into neighboring Argañín where the western zone of watermills of Argañín begins. 

The primary watermill zone is today a hiking area that advertises itself as the Ruta de los 

Molinos, the Route of the Watermills. This zone follows the stream in a northwesterly 

direction from the village center towards the municipal borders of neighboring Cozcurrita 

where, after entering the municipality of Cozcurrita it then flows westward into the Arribes 

del Duero (Figure 103b). A walking survey along this stream detected 15 watermills in various 

states of deterioration with two additional sites in ruins that were likely to be watermills. GPS 

points were taken of each one at the entry door or what used to be the entry door.  

 
Most watermills in zone 1 (Figure 103a) were no longer remembered by their names 

mentioned in the CME. Names that were recalled were known by their most recent owners’ 

surnames (e.g. Tio Ramón, Poza, and el de Valentín). Only one watermill pertaining to Fariza 

in zone 1, the first watermill leaving the village had been signposted with a name, El Maestro. 

The Spanish planimetry maps of 1906 and 1912 confirm the name of this watermill and likely 

the following one along the stream as the Molinos del Maestro. In the CME, however, there 

is no mention of a watermill with this name. 

 
In some cases, unnamed watermills could be associated approximately with names 

mentioned in the CME due to their names corresponding with contemporary field names 

found either in the current cadaster or shown on the planimetry municipal geometric maps 

(Table 36). The field name of (los) Barrocales corresponded with three watermills (M4, M5, 

M6) found in this area. In the CME, there are two watermills with this name. In the planimetry 

map of Fariza of 1906, there is a place name of a small area called La Llaga that has the last 

watermill (M15) of Fariza before crossing over into Cozcurrita. The CME mention of the De la 

Llaga watermill is the most likely match. The final match is the El Vallico watermill. Both 

Castaño-Blanco and Pedrero Alonso mention watermill of  El Vallico as appearing in the CME. 

Pedrero Alonso mentions the watermill owner’s name and its grain output but upon 

consultation of question 17 the CME entry for Fariza, no such watermill appears by the name 

of El Vallico (Castaño-Blanco, 1992; Pedrero, 2000). El Vallico does appear as a toponym in 
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the national cadaster. Near this place name is watermill (M7) which is the most likely 

correlation between the unnamed watermill, the place name, and the perhaps erroneously 

mentioned watermill from the CME by Castaño-Blanco and Pedrero-Alonso. Follow up 

interviews with informants did not reveal any familiarity or knowledge of the watermill names 

mentioned in the CME. Those that corresponded with place names were only recognized as 

place names rather than watermills. 

 
The watermills of zone 2 are not specified in the CME. From Pedrero Alonso’s assertion 

(Pedrero, 2000), the CME makes reference to those found only in zone 1. Unlike the 

watermills of zone 1, their names are not associated with their current or previous owners. 

Three were mentioned by informants, Vertiello, Petín (or Petril) and La Raya. The final one, 

La Raya refers to the division between the municipality of Argañín and Fariza (Figure 103c). 

Apart from the watermill de La Raya, these watermills appear by the owner’s name in the 

planimetry geometric municipal maps of 1906 and 1912. The three mentioned by informants 

in zone 2 have been mapped with coordinates. 

 
What is clear is that unlike in other villages in this study, none of the watermill names from 

the 18th century have persisted to the contemporary period. With the disuse of the watermills 

in the 20th century, their deterioration has only increased leading to a disappearance of their 

memory and history. The watermills remembered from zone 1 are remembered largely by 

their most recent owner’s surname. In zone 2 the watermill names are a strong exception to 

the surname reference, but they are not mentioned in the CME. Their age, unfortunately, is 

difficult to determine. If they were overlooked at the time of the CME or built after is an 

unknown. According to the planimetry maps of the early 20th century they were preexisting. 
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GPS Survey with 
coordinates CME 1754 Informant 

interviews 
Planimetry maps 
of 1906 and 1912 

 

CME 1754 

Zone 1 Northern Zone 
From village north to 

Cozcurrita 

Watermills in Field 
Names that 

correspond with CME  

 From village north  to 
Cozcurrita 

 Unreferenced watermills 

(M1) N41° 25.277' W6° 
16.587' 

 Molino del 
Maestro 

Molino del Maestro  Los Placeres – Antonio 
Pordomingo Manuel 
Pascual 

(M2) N41° 25.279' W6° 
16.612' 

  Molino del Maestro  Cañado – Miguel Mathías 

(M3) N41° 25.306' W6° 
16.630' 

  Molino de Agustín 
Pordomingo 

 Mielgo – Domingo Nieto 

(M4) N41° 25.405' W6° 
16.641' 

(De) Los Barrocales* 
appears twice in CME 

 Molino de Manuel 
Fadon 

 De las Lastras – Domingo 
Nieto 

(M5) N41° 25.436' W6° 

16.652' 

Los Barrocales  Molino de Isabel 
Gaspar (East bank) 

 Del Rodillo – Miguel 
Mathias and Bartolomé 
Moreno 

(M6) N41° 25.542' W6° 

16.662' 

Los Barrocales  Molino de José 
Pordomingo 

 De los Mazieses – Joseph 
Blanco 

(M7) N41° 25.614' W6° 
16.673' 

El Vallico* Tío Ramon Molino de Antonio 
Maccas 

 Matarranas – Diego de Ines 

(M8) N41° 25.604' W6° 
16.709' 

 Poza Molino de Agustin 
Pasucal 

 Matarranas (2nd) Alonso 
Marón 

(M9) N41° 25.606' W6° 
16.788' 

 Tío Valentin Molino de Francisco 
Gaspar 

 Chacón – Pedro Toribio 

(M10) N41° 25.660' W6° 

16.819' 

La Ladera Hojalatero Molino de Miguel 
Bostón 

 Fresnal – Vicente Domingo 

(M11) N41° 25.708' W6° 
16.840' 

Area of El Puerto Manuel de 
Pedro 

   

(M12) N41° 25.805' W6° 
16.827' 

Area of El Puerto  Molino de Francisco 
Pascual 

  

(M13) N41° 25.847' W6° 
16.852' 

Area of El Puerto     

(M14) N41° 25.913' W6° 
16.844' 

Area of El Puerto     

(M15) N41° 25.979' W6° 

16.853' 

(De) La Llaga  Molino de Miguel Jejo   

Zone 2 Eastern Zone 
From west towards Argañín 

     

(M16) N41° 25.690' W6° 
14.443'  

 Vertiello Vertiello   

(M17) N41° 25.695' W6° 
14.277'  

 Petril (Petín) Petril   

(M18) N41° 25.714' W6° 
14.188' 

 De la Raya 2nd Petril   

(Table 36)  Names of watermills from interviews and the 1754 CME. Grey cells represent the possible matches between the walking survey 
with the 1754 CME. Green cells represent likely matches. 
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(Fig. 103a) Mapped watermills of Fariza. Zone 1 is west of the village and Zone 2 to the east 

 

 
(Fig. 103b) Ruins of watermill in northwestern Fariza near border with Cozcurrita. Photo by author 
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(Fig. 103c) Ruins of shared watermill in eastern municipal limit of Fariza with border with Argañín. Photo by author 

 
 

3.2 Land use and land cover changes – quantitative analyses using remote sensing 
tools 
 
The ethnographic studies of this research have revealed common perceptions shared by 

inhabitants of the value of cultural and natural heritage, particularly the impact of rural 

abandonment and the subsequent increase of vegetation and wildfire. Consulting the USAF 

vuelo americano of 1956163 for the area of Villardiegua and an orthophoto from the late 1990s 

or 2010s one can see a significant increase in vegetation in areas that were once cultivated or 

used for pasture. The effects and extent of wildfires are also evident in aerial photography as 

well. Temporal satellite remote sensing provides quantifiable and precise validation of the 

ethnographic perceptions of change using vegetation indices capable of detecting healthy 

vegetation, bare soil, and surface burns as well as permitting the creation of a quantitative 

classification of the landscape (Hearn & Álvarez-Mozos, 2021). As discussed in the 

methodology chapter, a two pronged approach using remote sensing tools was implemented 

to detect long term land cover change on the landscape.  

 

 
163 1956 is a significant year as it represents the height of population and intensity of land use for many villages in the area before the mass 
migrations began in the 1960s. 
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The first of these was the use of three spectral (or vegetation) indices: (1) Normalized 

Difference Vegetation Index (NDVI), (2) Normalized Burn Ratio (NBR), and (3) Bare Soil Index 

(BSI). As mentioned in the methodology, each of these indices when applied on satellite 

scenes over time provides an analysis of: (1) the presence of healthy vegetation (NDVI) (Huang 

et al., 2021; Schultz et al., 2016), (2) the estimation of fire damage on vegetation (NBR) (Hislop 

et al., 2019; Key et al., 2002; Roy et al., 1996), and (3) the calculation of bare soil and fallow 

land (BSI) (Vaudour et al., 2021). 

 
The second tool was a supervised temporal classification of the landscape. A more concise 

but distinct set of representative classes of this agrosilvopastoral landscape were chosen for 

the training set to prevent inaccuracies in the image classification (Foody, 2004; Foody & 

Mathur, 2004; Millard & Richardson, 2015; Pal & Mather, 2003). Time series aerial 

photography (see Appendix D for series consulted) was used to establish stable training 

samples of the four representative classes: agropastoral lands, scrubland, chapparal forests, 

and water. These classes were chosen from the familiarization phase of the HLC. Ethnography 

regarding land use and land cover as well as primary and secondary sources facilitated the 

selection and use of the classification types. As stated in the methodology chapter, the 

objective of this type of classification was not to detect temporal changes in specific plant 

species proliferation but to reveal the effects of agrosilvopastoral abandonment in the study 

area. Once the training sample was established, it was applied to the satellite capture of mid-

summer scenes beginning in 1984, 1988 and then continuing in five year increments to 2018. 

Mid-summer scene acquisition was chosen for two reasons: the tendency to be cloud free 

and the season being a period of time where the difference of rainfed agropastoral lands and 

natural vegetation is more notable (Porqueddu et al., 2016). These scene captures doubly 

served for the temporal vegetation indices analyses. 

 
Using these empirical tools, the statistics and results derived from these analyses are also 

useful in that they can be compared and complement other spatial datasets such as the HLC. 

 

3.2.1 Vegetation Indices Analysis 

Normalized Difference Vegetation Index (NDVI), Bare Soil Index (BSI), and Normalized Burn 

Ratio (NBR) were calculated for the study area to examine temporal fluctuations and change 
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in vegetative landcover and then extracted for each of the municipal case studies. Although 

not definitive for making final conclusions on landcover change, the vegetation indices 

employed were a preliminary analysis to investigate the land use and landcover trends. This 

preliminary analysis complemented the more comprehensive supervised landscape 

classification discussed later. 

 

3.2.1.1 Vegetation Indices in greater study area 

All three indices registered little change between beginning and end years (Table 37). NDVI 

saw very little fluctuation with moderate values indicative of grassland and shrubland 

vegetation with beginning and end readings at 0.301 and 0.302, respectively. Normalized 

Burn Ratio values provided information in changes in vegetative cover as well, but mainly 

related to woody vegetation. In addition, they are important markers of fire events and 

vegetation recovery in the municipalities’ landscape history. Positive values closer to 1 signify 

increased vegetative, woody biomass, with a value of 1 indicating dense forest, while negative 

values signify the inverse, a scarcity of woody vegetation. NBR registered low but positive 

trends throughout the time analysis. After fluctuation between years beginning with 0.090 in 

1984 with a peak of 0.144 in 2003, there was a slight decline to 0.085 in 2018. Bare Soil Index 

values have a range between -0.4 to 0.4. Where the BSI is low, it represents the presence of 

vegetation on the landscape and the inverse could signify bare soil as result of burn, 

previously harvested plots, or sparsely vegetated parts of the terrain that remain very dry in 

the late summer. Often used together with NDVI, it correlates well with the NDVI results. BSI 

results were also consistent throughout the time range in the greater study area beginning 

with 0.152 in 1984, declining slightly in the late 80s and through the 1990s but never lower 

than 0.144 and finally finishing the time frame with a reading of 0.151 in 2018. 

 

YEAR NDVI NBR BSI 

1984 0.301 0.090 0.152 

1988 0.297 0.063 0.146 

1993 0.302 0.106 0.144 

1998 0.303 0.097 0.146 

2003 0.300 0.144 0.153 

2008 0.301 0.101 0.150 

2013 0.296 0.097 0.150 

2018 0.302 0.085 0.151 

(Table 37) Vegetation Indices for the greater study area. Source: (Hearn & Álvarez-Mozos, 2021) 
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3.2.1.2 Vegetation Indices per Municipality 

 
NDVI 

With 1 being the highest and representing forest and mature crops, none of the municipalities 

demonstrated a calculation higher than 0.37 (Figure 104), this was expected because of the 

mid-summer (mostly in August) period of satellite acquisitions. All municipalities, with 

exception of Constantim-Cicouro, in all years fluctuated between 0.25 and 0.31. In Portugal, 

a decrease in NDVI, although slight, was detected in Vila Chã de Braciosa, Miranda do Douro, 

and Ifanes-Paradela. Constantim-Cicouro municipality was the exception with all years above 

0.3 and demonstrated a rise in NDVI from 1984 registering at 0.37 in 2018. In Spain, NDVI 

tended to be slighter lower than Portugal registering closer to 0.25 rather than 0.3. Spanish 

municipalities registered very minimal decrease in NDVI from 1984 to 2018 with a very minor 

increase in the municipality of Fariza.  

 

(Fig. 104) Normalized Difference Vegetation Index (NDVI) calculated for study area municipalities (1984-2018). Source: (Hearn & Álvarez-
Mozos, 2021) 

BSI 

In the Portuguese municipalities the BSI registered lower than in Spain. In both countries 

within the study area, there was no extreme temporal variation however (Figure 105). 

Constantim-Cicouro was again additionally notable with an even lower BSI than the rest of 

the Portuguese municipalities as well as demonstrating the lowest results of all the municipal 

case studies. All of the Spanish municipalities demonstrated higher BSI than in Portugal. In 

Portugal, only Constantim-Cicouro registered a decrease in the BSI between 1984 and 2018. 
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All others saw a slight increase. In Spain, Argañín and Fariza had negligible, barely detectable 

decreases between 1984 and 2018 while Pino del Oro and Villardiegua de la Ribera registered 

slight increases. 

 
 

 

            (Fig. 105) Bare Soil Index (BSI) calculated for study area municipalities (1984-2018). Source: (Hearn & Álvarez-Mozos, 2021) 

 

NBR 
 

None of the municipalities registered above Constantim-Cicouro’s 0.24 in 2003 with the 

Normalized Burn Ratio (Figure 106). Again Constantim-Cicouro appeared as the municipality 

with the highest level of forest biomass even registering an increase between 1984 and 2018. 

Argañín and Fariza registered negligible increases between 1984 and 2018. Portugal again, in 

comparison to the Spanish municipalities, demonstrated higher vegetation biomass with less 

dramatic fluctuation between years. In the period between 1984 and 1988 negative values 

are registered for Argañín and Fariza at -0.039 and -0.014, respectively indicating wildfire 

events. 
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       (Fig. 106) Normalized Burn Ratio (NBR) calculated for study area municipalities (1984-2018). Source: (Hearn & Álvarez-Mozos, 2021)  

 

 
3.2.2 Land cover changes 

 
3.2.2.1 Land cover classification - Accuracy analysis 

Accuracy values of the supervised classification were high considering all the classes together 

with a mean overall accuracy (OA) of 95.1% (Table 38). Water and agropastoral classes with 

little diversity registered mean percentiles above 97%. Forest and scrubland, despite their 

diversity of vegetation growth also registered in the 90th percentile. Consequently, all 

accuracy values were considered high enough to consider them reliable classification. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

(Table 38) Land cover classification accuracy analysis results. Source: (Hearn & Álvarez-Mozos, 2021) 
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Year OA 
Agropastoral Forest Scrubland Water 

recall precision recall precision recall precision recall precision 

1984 93.3 98.3 95.3 95.1 92.1 93.6 86.6 99.6 99.3 

1988 94.1 98.3 95.3 95.8 91.3 94.5 90.3 99.6 99.4 

1993 93.9 98.7 96.1 95.2 90.5 94.2 89.3 99.7 99.6 

1998 95.5 98.8 96.9 96.7 93.7 95.7 91.6 99.8 99.8 

2003 94.6 99.2 98.4 95.4 90.3 94.8 90.1 99.7 99.4 

2008 96.4 98.9 97.7 97.5 94.3 96.7 94.0 99.7 99.5 

2013 96.6 98.9 97.6 95.8 91.0 94.7 90.4 100.0 100.0 

2018 96.2 99.5 98.7 96.7 92.8 96.4 93.5 99.9 99.8 

Mean 95.1 98.8 97.0 96.0 92.0 95.1 90.7 99.7 99.6 
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3.2.2.2 Land cover classification - Greater study area land cover changes 

The landcover maps classified under the categories of agropastoral, forest, scrubland and 

water were quantitatively analyzed (Figure 107). Beginning in 1984 throughout the entire 

study area, the borderland area was dominated by scrubland at 50% and agropastoral lands 

at 39% (Table 36). Variations in both classes occurred with slight spikes in 1988 in agropastoral 

land at 39% and with an increase to 53% in the scrubland class. Both classes, however, saw 

losses of 4% and 7.6% in agropastoral and scrubland classes, respectively. Forest cover at only 

9.81% in 1984 saw only increases with some slight negative fluctuation between years, but 

never returning to the 9.81% of 1984. Most notably, by 2018, forest cover, had more than 

doubled to 21.6% (Table 39). As expected, surface water, largely represented as the Duero 

River had only negligible changes. 
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(Fig. 107) Land cover maps of the study area from 2018 to 1984. Source: (Hearn & Álvarez-Mozos, 2021) 
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Year Agropastoral 

(ha) 
(%) Change 

(%) 
Forest  
(ha) 

(%) Change 
(%) 

Scrubland 
(ha) 

(%) Change 
(%) 

Water 
(ha) 

(%) Change 
(%) 

1984 22221 39.2 
 

5566 9.8 
 

28455 50.1 
 

523 0.9 
 

1988 22374 39.4 0.3 8020 14.1 4.3 25882 45.6 -4.5 489 0.9 -0.1 

1993 21815 38.4 -0.7 8758 15.4 5.6 25737 45.3 -4.8 454 0.8 -0.1 

1998 17330 30.5 -8.6 8660 15.3 5.5 30272 53.3 3.2 502 0.9 0.0 

2003 18765 33.1 -6.1 8711 15.4 5.5 28768 50.7 0.5 520 0.9 0.0 

2008 20203 35.6 -3.6 9560 18.4 8.6 26405 46.5 -3.6 597 1.1 0.1 

2013 21365 37.6 -1.5 8209 14.5 4.7 26803 47.2 -2.9 387 0.7 -0.2 

2018 19936 35.1 -4.0 12263 21.6 11.8 24107 42.5 -7.7 459 0.8 -0.1 

 

(Table 39) Land cover changes from 1984 to 2018 compared to starting year. Source: (Hearn & Álvarez-Mozos, 2021) 

 

3.2.2.3 Land cover classification - Municipal level land cover changes 

The general study area data provides an overview of the land cover changes occurring in the 

region. A more nuanced understanding of the landscape land cover change is seen, however, 

when the same analysis is applied to the municipalities covered in the ethnographic study. All 

municipal maps were extracted from the original greater study area map. As with the general 

study area, forest cover in all municipalities increased between 1984 and 2018 (Figures 108 

and 110). 

 

Portugal 

In 1984 the Constantim-Cicouro area had a significant scrubland land cover of 50%. By 2018 

after some fluctuation, it had decreased to 33%. Forest cover rose from 18% to 37% (Figure 

109a). 

  
Scrubland in Ifanes-Paradela was significant at 48% in 1984. By 2018 it had decreased to 35%. 

Forest cover more than doubled between 1984 and 2018 from 10% to 20% in 2018 (Figure 

109b). 

 
In Miranda do Douro municipality, the agropastoral class rose from 27% in 1984 to 36% in 

2018. Scrubland, beginning with a majority of land cover in 1984 at 67% of the total area 

declined by 2018 to 52%. Forest cover, at 4% in 1984, more than doubledto 10% by 2018 

(Figure 109c). 
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(Fig. 108) Temporal land cover change maps Portuguese freguesias (1984-2018). Source: (Hearn & Álvarez-Mozos, 2021) 
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Although less pronounced than the other Portuguese parishes, Vila Chã de Braciosa followed 

the same trends as the others with slight decrease in scrubland from 52% to 47% between 

1984 and 2018. It had an increase in forest cover from 7% to 10% of the total municipal area 

(Figure 109d).  

 

 
                                                                                (a)                                                                  

 
                                                                                 (b) 

 
                                                                                 (c) 

 
                                                                                (d) 

 

(Fig. 109) Percentage of land cover change in Portuguese municipalities: (a) 
Constantim-Cicouro, (b) Ifanes-Paradela, (c) Miranda do Douro and (d) Vila Chã de 
Braciosa 
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Spain 

Forest cover in 1984 in Pino del Oro was at 5.45% and more than doubled to 12.92% by 2018. 

In 1984 agropastoral land cover at 44.41%, had decreased gradually to 32.13% by 2018. 

Scrubland, after many fluctuations, had a 5% increase between 1984 and 2018 from 49% to 

54% (Figure 111a). 

  
In Villardiegua de la Ribera both agropastoral and scrubland saw decreases in land cover 

between 1984 and 2018. Agropastoral, beginning at 28% in 1984 decreased to 23% in 2018. 

Scrubland in 1984 was at 52% and decreased to 47% in 2018. Forest cover began at 18% in 

1984 and increased to 27% in 2018 (Figure 111b). 

 
Agropastoral land cover dominated the landscape of Argañín in 1984 at 64% followed by 

scrubland at 36%. Forest only meagerly appeared at 0.09%. By 2018 agropastoral land cover 

had decreased gradually to register at 45%. Scrubland showed the most significant increase 

to 53%. Forest cover also increased to 2% in 2018 (Figure 111c). 

 

Scrubland, being the majority of land cover in Fariza in 1984 at 52%, barely altered throughout 

the temporal analysis remaining in the low 50 percentile remaining at 52% in 2018. The 

agropastoral class began at 40% in 1984 and registered a decrease to 34% in 2018. Forest land 

cover more than doubled between 1984 and 2018 from 6% to 13% (Figure 111d). 
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(Fig. 110) Temporal land cover change maps Spanish municipios (1984-2018). Source: (Hearn & Álvarez-Mozos, 2021) 

 
 



Part 3. Results 
 

 265 

 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

(Fig. 111) Percentage of land cover change in Spanish municipalities: (a) Pino del Oro, 
(b) Villardiegua de la Ribera, (c) Argañín and (d) Fariza 
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3.2.3 Population and land cover class correlation analysis 

With emigration from this region being a significant driver of land use and land cover change, 

the Pearson coefficient was calculated among the three land cover vegetation classes 

(agropastoral, scrubland, and forest) in all 8 municipalities and the available population data 

(Table 37). Because water was such an insignificant amount of land cover, it was not included 

in the correlation analysis. As Landsat scenes were captured in between years of official 

census recording, matching population years with Landsat scene years was achieved through 

interpolation of both the Spanish and Portuguese population (Figures 112a and 112b). All 

municipalities, except for Miranda do Douro, followed predictable declines in population. 

Since the publication of the 2020 census in Portugal the town of Miranda do Douro has seen 

decline in population.   

 
(a) 

 
                                                                                                  (b) 
 

(Fig. 112) Population trends in study area by year: (a) Spanish and (b) Portuguese municipalities. Source: 
(Hearn & Álvarez-Mozos, 2021) 
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Forest land cover and population showed negative correlations with forest land cover 

increasing and population decreasing in six of the eight municipalities. A positive correlation 

of agropastoral land cover declining with population was most significant with three of the 

four Spanish municipalities. 

  
Scrubland-population correlations varied between negative and positive among the 

municipalities. Most notable were the negative correlations in Pino del Oro and Argañín 

indicating a decrease in population and an increase in scrubland. Ifanes-Paradela had a 

notable positive correlation with both decreasing population and scrubland (Table 40). 

 

 Constantim-

Cicouro 

Ifanes-

Paradela 

Miranda 

do Douro 

Vila Chã 
de 

Braciosa 

Pino 

del Oro 

Villardiegua 

de la  Ribera 
Argañín Fariza 

Agropastoral-

population 
0.35 -0.20 0.41 0.04 0.67 0.50 0.80 0.02 

Scrubland-

population 
0.47 0.51 -0.36 0,00 -0.50 0.15 -0.78 0.16 

Forest- 

population 
-0.74 -0.56 0.07 -0.03 -0.58 -0.59 -0.32 -0.36 

 

(Table 40) Pearson coefficient (r) calculated for land cover classes and population trends in municipalities in study area 

 

3.3 Historic Landscape Characterization: Aldeia Nova, Villardiegua de la Ribera and 
Pino del Oro 
 
The historic landscape character of this region is marked by the use, abandonment, and reuse 

of this rural territory dating back to the Iron Age. The landscape of the three villages was 

characterized according to the classes and their broad types mentioned in the methodology 

chapter. The broad type character maps provide the most significant information regarding 

the amount of change of the distribution and even the creation of new character types 

through time. Figures 113a to h illustrate the diachronic broad type landscape changes 

through maps generated by the HLC database. Using the GIS software, percentages have been 

calculated to demonstrate the quantity of each broad type in relation to the whole area of 

the villages of Pino del Oro, Villardiegua de la Ribera and Aldeia Nova (Table 41).  The changes 



Part 3. Results 
 

 268 

in the broad types shown in these maps reflect the consequences of human decisions on how 

to use or not to use the landscape. 

 

 

Village Area (ha) 

Aldeia Nova 820 

Pino del Oro 2986 

Villardiegua de la Ribera 2932 

(Table 41) Total area in hectares per village characterized 
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(Figs. 113 a-h) Historic Landscape Characterization temporal distribution of broad types 
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The evolution of this landscape is largely evidenced by changes of the broad types in the fields 

and rough ground classes of the HLC. The Modern Period in this region was a consolidation of 

many of the landscape broad types that would last until the mass emigration that began to 

occur in the 1960s. From the late 1990s, rural abandonment, natural park creation, and 

wildfires have played a significant role in the transformation of character types in the region. 

The percentage of change of broad types of the total village areas from the 2010s to the 

Modern Period is shown below. 

 
For the Medieval Period much of the data are largely incomplete due to the lack of both 

archaeological excavation and written data. While the villages of Villardiegua de la Ribera and 

Pino (del Oro) are known to have existed in the 13th century, the uncertainties of population, 

enclosures and agropastoral territorial organization cannot create a definitive image of this 

millennium long, time period and are therefore highly speculative. Where archaeology and 

historical archival information intersect is reflected in this more truncated image. For the 

Roman and Protohistoric periods, the region is exclusively dependent on the archaeology 

conducted in this region. Potential use approximations for these time periods have been 

calculated by Damián Romero in his doctoral work (Romero, 2015) and are portrayed here for 

continuity. They are not, however, historic landscape characterization. What they do provide 

is an image of potential human use of the landscape around the known and characterized 

broad types of braided terraces and nucleated settlements from Antiquity (Figures 114a and 

b). 

 

 

(Figs. 114a and b) Potential landscape use in Antiquity 
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3.3.1 Fields class broad types changes 

Under the fields class, the broad types cortinas, rectilinear fields, strip fields, and communal 

river pasture consisted of the largest portions of this class and saw the greatest temporal 

changes.  For a list of the cartographic sources used to characterize the landscape by time 

period please consult Appendix D. In addition to cartographic sources, ethnographic data such 

as participatory mapping both complemented official sources as well as provided more 

detailed information about enclosures and their use and management. Historical and local 

archival data provided information and context regarding the extent and sale of communal 

lands in Aldeia Nova in the mid 19th century (Igreja & Pinto, 1860). An 18th legal dispute 

provided location and specific landscape details about the area of El Bozón in Villardiegua de 

la Ribera (Timoteo y Monasterio, 1789) 

 

3.3.1.1 Cortinas  

Closest to the villages in a concentric pattern, the dry stone walled cortinas broad type (Figure 

115) for the villages shows the temporal decline of this broad type beginning in the Modern 

Period from 7.3 percent to 2.2 percent in Pino del Oro, 12.8 to 8.4 percent for Villardiegua, 

and 11.5 to 5.5 percent for Aldeia Nova, and by the 2010s.  

 

 

(Fig. 115) Temporal percentage of change of the cortinas broad type 

 

3.3.1.2 Rectilinear fields  

In Figure 116, the rectilinear fields broad type increases diachronically for all villages until the 

1950s through 1970s from where they all have a significant decline to the present. In Pino del 

Oro the decline is from 22 percent in the Modern Period to 25 percent at its peak in the 1950s 
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finally declining to 8 percent in the 2010s. In Aldea Nova rectilinear fields are from 11 percent 

in the Modern Period, peaking at roughly 36 percent by the 1950s and 70s and ultimately 

declining 25 percent by the 2010s. Villardiegua de la Ribera began at 11 percent in the Modern 

Period, rose to 13 percent in the 1950s and has decline to 6 percent in the present day. 

 

 

(Fig. 116) Temporal percentage of change of the rectilinear fields broad type 

3.3.1.3 Strip fields  

In all villages strips fields consisted of significant portions of the total village area. They also 

followed a similar pattern of consistent decline by the 2010s (Figure 117). For Pino del Oro 

this broad type begins 38 percent of the total area in the Modern Period and declines to 12 

percent by the 2010s. For Villardiegua de la Ribera they begin at 20 percent in the Modern 

Period and fall to 3 percent in the 2010s. In Aldeia Nova strip fields decline from 25 percent 

in the Modern Period to 9 percent in the 2010s. 

 

 
(Fig. 117) Temporal percentage of change of the strip fields broad type 
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3.3.1.4 Canyon pasture 

Canyon pasture was characterized in Pino del Oro and Aldeia Nova. In Villardiegua de la Ribera 

the municipal geometric maps of the early 20th century as well as aerial photography of the 

arribanzo of Villardiegua de Ribera in the 1940s and 1950s classified the area as dense 

shrubland, monte bajo although ethnographic interviews did indicate that some rough 

pasturing did occur in the arribanzo of Villardiegua. This fact was added as an attribute in the 

database as a monte bajo broad type where some pasturing did occur. As a result, Pino del 

Oro and Aldeia Nova were classified as having the broad type, canyon pasture on not only 

their arribanzo, but also additional river canyons within their borders where pasturing was 

known to have occurred. In both villages this broad type followed a similar pattern of decline. 

In Pino del Oro, canyon pasture began at 3.5 percent in the Modern Period and declined to 

0.9 percent by the 2010s. In Aldeia Nova the decline was significant from 9 percent in the 

Modern Period to 3 percent by the 2010s (Figure 118). 

 

 
(Fig. 118) Temporal percentage of change of the canyon pasture broad type 

 

3.3.2 Rough ground class broad types changes 

 
The monte alto, monte bajo, and denuded rough ground broad types had significant change 

between the Modern Period and the 2010s. Beginning in the 1990s and continuing to the 

present in Portugal a new rough ground broad type, plantations developed. Valles and 

unenclosed denuded pasture saw little or no fluctuation or change. 
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3.3.2.1 Woodland, monte alto 

 
Woodland, monte alto was most abundant in Villardiegua de la Ribera. In all three of the 

villages characterized, it fluctuated more beginning at 5 percent in the Modern Period, 

declining to 3.6 percent in the 1970s and finally returning to 5 percent in the 2010s. Pino del 

Oro and Aldeia in Modern Period consisted of monte alto at over 2 percent reaching 3.5 

percent in the 1990s and slightly decrease to 3.1 percent in the 2010s. Aldeia Nova had a 

gradual increase from less than 1 percent in the Modern Period, increasing to 3 percent in the 

1990s and ultimately decreasing slightly to 1.8 percent in the 2010s (Figure 119). 

 

 
(Fig. 119) Temporal percentage of change of the monte alto broad type 

 

3.3.2.2 Shrubland, monte bajo 

In all three villages, changes in shrubland followed a similar pattern. From the Modern Period 

until the 1970s was under 20.5 percent for all three villages. By the 1990s all villages had 

exceeded 30 percent with Pino reaching 45 percent. By the 2010s all three saw reductions of 

this broad type with Pino at 30.9 percent, Villardiegua at 19.7 percent and Aldeia Nova at 24 

percent (Figure 120). 
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(Fig. 120) Temporal percentage of change of the monte bajo broad type 

 

3.3.2.3 Denuded ground 

 
The percentage of the total area of denuded ground in all three villages was minimal until the 

2010s when it changed significantly. Pino increased from 0.7 percent in the Modern Period to 

32 percent by 2010. Villardiegua began at 0.1 percent ending at 23.9 percent in the 2010s. 

Finally, Aldeia Nova increased from 0.1 percent in the Modern Period to 26 percent in the 

2010s (Figure 121). 

 

 
(Fig. 121) Temporal percentage of change of the denuded ground  broad type 
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3.3.3 Settlement class 

 
Settlements in this region are typified by nucleated settlements surrounded by a managed 

agrosilvopastoral landscape. Within the contemporary boundaries of today’s villages, other 

settlements dating from the Iron Age, Roman Period, or Middle Ages have been occupied and 

later abandoned as discussed in chapter one. As stated in the Introduction, Aldeia Nova - 

literally “new village” was likely founded in the Modern Period. Closer to the river cliffs, 

arribanzo approximately one kilometer from the town center of Aldeia Nova, a settlement 

with origins in the Iron Age has evidence of habitation in the Roman and Early Medieval 

periods (Figure 113h and Figures 114a and b). In Villardiegua de la Ribera de la Ribera, 

archaeological evidence shows habitation of the Peña Redonda/San Mamed site in the Iron 

Age, Roman and early Medieval periods. As mentioned in part one, Martín-Viso theorizes that 

this site could have coevally existed with the founding of Villardiegua de la Ribera to later 

become depopulated by the Early Middle Ages (Figure 113 h and Figures 114a and b). In Pino 

del Oro, three settlements are registered in the HLC database, the Iron Age La Ciguadueña, 

the Roman period El Picón, and the Medieval to present village of Pino (del Oro) (Figures 

113a-h and Figures 114a and b). In the HLC database these older settlements are 

characterized as the nucleated settlement broad type until their disappearance according to 

the archaeological record. The polygons then register their existence under the attribute of 

‘settlement remains’ under a new class and broad type. 

 
Small clusters of buildings built away from the nucleated settlements were rare in the three 

characterized villages and were surrounded by a greater broad type such as monte bajo or 

tributary streams (in the case of watermill zones discussed below). For buildings constructed 

within these broad types they were entered in the database as a buildings attribute. 

 

3.3.4 Water and mineral resources and Water source classes 

Of the three broad types included in the Industrial class (hydroelectric dam, mining areas, and 

quarries), only the hydroelectric dam broad type was used to characterize a portion of 

Villardiegua de la Ribera at the Castro dam located in northwestern Villardiegua de la Ribera. 

Constructed in 1953, it appears in the HLC from the 1950s to the present (Figures 113a-d). 

Other mining zones and quarries do exist in the greater study area in Ifanes and Vila Chã de 
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Braciosa, but not in the three villages of this HLC. These broad types are included for future 

expansion of this HLC. The mining zones from Antiquity are characterized and entered in the 

HLC database but are instead characterized as an archaeological attribute of a polygon. Their 

GPS coordinates are entered into the database for the polygon. A total of 93 points of mining 

areas from Antiquity found in modern day Villardiegua de la Ribera and Pino del Oro have 

been entered into the database as attributes from a dataset provided by Damián Romero with 

EST-AP.  

 
Watermills uncovered from the ethnographic study are entered into the HLC database as an 

attribute as well. As mentioned in the methodology chapter, they appear as zones drawn as 

polygons for the HLC along a stream rather than as point data. In the database, they are 

classified under the tributary stream broad type with the building attribute of ‘watermills’ 

(Figures 122a and b).  

 
(Fig. 122a) Watermill zones characterized in Villardiegua HLC 

 
(Fig. 122b) Watermill zones characterized in Pino  HLC 

 
Temporally the watermills zones appear in the HLC database and map rendering in the 

Medieval Period under their water broad type with a confidence of ‘possible’. For the Modern 

Period to the present the polygons with watermills were entered with a confidence of 

‘certain’. 

 
Reservoirs were characterized in three areas. Two were manmade and the other a natural 

landscape feature. In northwestern Villardiegua de la Ribera north of the Castro dam a 

reservoir was characterized appearing from the 1950s to the 2010s. In Pino del Oro, a 

manmade reservoir constructed in the 2000s appears in the 2010s map. The other reservoir, 

a natural occurrence, was a large pond that was large enough to characterize with its own 

polygon. Ethnographic sources referred to it as the Laguna de los Tres Muertos in ground 



Part 3. Results 
 

 278 

truthing interviews. The toponym is discussed above in the ethnographic section. This broad 

type appears in all ten time periods. 

 

3.3.5 Terraces class 

Terraces are found in both Aldeia Nova and Villardiegua de la Ribera. The broad types of 

braided terraces and step terraces from Grove and Rackham’s classification were 

characterized in Aldeia Nova while in Villardiegua de la Ribera the braided terraces were the 

only broad type of this class (Grove & Rackham, 2001). Temporally in the HLC the braided 

terraces closest to São João de Arribes appear from Antiquity to the 1990s (Figures 113b – h 

and Figures 114a and b). By the 2010s, after consulting time series aerial photography they 

are replaced by the rough ground class broad type of denuded ground (Figure 113a). The 

adjacent and more extensive step terraces were characterized beginning in the Modern 

Period, but like the neighboring braided terraces they were recharacterized as denuded 

ground in the 2010s. Ethnographic interviews in Aldeia Nova confirmed the abandonment of 

the private land at this time in the area below the Rechano field name. In Villardiegua de la 

Ribera, the braided terraces near Peña Redonda were characterized temporally beginning in 

Antiquity (Figures 114a and b) and continuing to the Medieval Period (Figure 113h). After the 

Medieval Period to the 2010s, this polygon for the landscape was characterized under the 

rough ground class with the archaeological attribute of ‘settlement remains’. 

 

3.3.6 Communication class 

The significant roads broad type of this class consisted of large roads rather than pathways. 

As discussed in the methodology section, they were characterized as they applied to regional 

and interregional connections. In addition, they also played a role as markers in the division 

of the village landscape for crop rotation as can be seen in the ethnographic section of the 

results. This broad type appears as long narrow polygons that extend through the entire 

village landscape. Difficult to date with certainty beyond the 19th century, they were entered 

as ‘possible’ or ‘probable’ under the confidence attributes for the Modern and Medieval 

periods (Figures 113a – h). 
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The second broad type, bridges was characterized only in the Pino del Oro municipality. Built 

in 1914, the Requejo bridge polygon appears temporally beginning in the Early 20th century 

section to the 2010s (Figures 113a – e). 
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4. Discussion and conclusions 

4.1 Guiding research question and problem 

At the heart of this research is the documented lack of valorization and disconnection of many 

of the archaeological resources of the Duero River borderlands by many local stakeholders 

(Sánchez-Palencia et al., 2010). This lack of valorization has had a negative effect on the 

sustainable development for this historically marginalized region. Addressing this 

contemporary issue, Orejas (2008, p. 79) recommends developing a synthetic diachronic 

analysis that incorporates multiple sources in order to develop a deeper understanding of 

landscape. The new knowledge attained from this analysis can in turn be transferred to both 

local and regional authorities. Focusing this temporal research is the guiding question of how 

human activity and land use decisions have diachronically changed and effected the Duero 

River borderland landscape.  

 
Adopting an interdisciplinary methodological approach, this research has analyzed the 

temporal development of this region from different perspectives. The starting point for all 

three methodologies has been the ethnographic approach. The soft data acquired has been 

used to evaluate the collective memory and perception of the landscape. This information 

has been crucial by beginning in the present to compare and better understand past human 

settlement as well as landscape organization and management from both archaeological and 

historical archival data. The ethnographic data in providing a “bottom up” approach has also 

been invaluable in providing context and more detail to the “top down” diachronic 

methodological perspectives/approaches implemented in this study, the Historic Landscape 

Characterization and the temporal remote sensing classification and spectral analyses. 

 

4.2 Summary of key findings 

The analysis of chapter three identifies several themes related to the evolution of the 

landscape. From the ethnography, residents described the disappearing intangible tradition 

regarding landscape organization and use of agropastoral lands, the historic field rotation 

system known as año y vez. Informants also revealed aspects of the historical use of the 

landscape and its development with their memory of both field-name and place-name 

toponyms, many of which have disappeared or have never been recorded in modern maps. 
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Finally, Participatory Mapping with residents helped to locate zones of pre-industrial 

agricultural architecture, the watermills. The mapping of these milling zones places a time 

stamp of the villages’ landscapes and contributes to the linking of the archaeological and 

historical past to the ethnographic present as these mills’ use span definitively from the 

Modern Period (and perhaps earlier) to the early to mid-20th century. With the mapping of 

both intangible and tangible landscape attributes generated by soft data, it has demonstrated 

their temporal impact of both use and abandonment on the landscape. 

 
The ethnographic perceptions and knowledge of the landscape informed the more top down 

analyses of remote sensing and HLC through the identification of different types of landscape 

use, vegetation types, and management through time. With HLC the historical processes of 

landscape brought on by the socioeconomic and political forces that have contributed to 

them have been highlighted. Using HLC, the rise, disappearance, and creation of settlements, 

the different types of exploitation of the landscape: agrosilvopastoralism as seen from both 

intangible and tangible facets, mining, and more recently, ecotourism/protection have all 

been underscored through its layers of time.  

 
The data generated from the creation of a temporal landscape classification and the use of 

spectral indices with remote sensing suggests that there has been a rapid, dramatic change 

of the landscape since the 1980s due to a variety of socioeconomic and political drivers. The 

consequences of these drivers and how they have impacted the landscape with the 

abandonment of agrosilvopastoral management, increased vegetation, and wildfires, 

quantitatively brings the diachronic analysis into the present day.  

 

4.3 Interpretation  

In ethnographic interviews in all villages, knowledge of the landscape history and its 

diachronic evolution was best described by those old enough to remember living and 

interacting with the landscape for agropastoralism. With their more advanced age, 

informants were more sensitive to the temporal physical changes on the landscape. As 

residents remembered the landscape in their youth, they recalled landscape history and used 

toponymic markers to indicate where and when these changes occurred. Knowledge of place 

names and field names with these older villagers was tied to village events, anecdotes, or to 
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a more practical level of where to plant, prior and contemporary land ownership, where to 

pasture, where milling occurred, and where to water and corral. This practical knowledge, 

similar to other characterization studies, enhanced by the use of toponyms revealed aspects 

of landscape history and its historical management of agropastoralism for each village (Atik, 

Kanabakan, Ortaçeşme, & Yildirim, 2022; Atik & Swaffield, 2017; Rippon, 2012a, p. 52). In the 

Spanish context in light of the current crisis of abandonment facing many rural communities, 

Fernández-Mier (2006) highlights both the temporal dimension of toponyms and their 

importance today in understanding landscape organization (Fernández-Mier, 2006, pp. 49–

50).  

 
The landscape knowledge proved invaluable to better inform the historic landscape 

characterization and the remote sensing land classification. The watermills in the region were 

important markers of remaining or vestige material culture that not only provided time depth 

to the cultural landscape, from those old enough to remember they symbolized a 

“conviviality” of community and collaboration that existed in the past (Calvo-Iglesias, 

Crecente-Maseda, & Fra-Paleo, 2006; Given, 2018). Crumbling watermills, nearly forgotten 

field rotation systems and field and ancient place names are all tell-tale signs of not only 

landscape history, but with the gradual mortality of these older residents and the 

depopulation of the region, they signify a changing landscape with the development of new 

perceptions and stakeholders and ecosystem services.  

 
As new vegetation overtakes much of the previously cultivated and pastured landscape, the 

practical territorial knowledge is “covered” and eventually lost to memory. This loss of 

memory or abandonment of prior landscape use can lead to policies that may only provide 

“short-term” or misguided attempts at economic benefits as Auer (2017) discusses or as 

Wlodarczyk (2020) presents even a so-called “promotional brand” created by landscape 

planners that local stakeholders do not relate to or feel a part of the decision to create (Auer, 

Maceira, & Nahuelhual, 2017; Trillo-Santamaría & Paül-Carril, 2018; Włodarczyk-Marciniak, 

Frankiewicz, & Krauze, 2020). 

 
While perceptions and land cover are changing, an understanding and a degree of connection 

with the archaeological and historical past is observable today among many residents largely 

due in part to the transfer of knowledge from widely disseminated studies from the early 20th 
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century to the present (F. Alves, 2000; Mourinho, 1991; Sánchez-Palencia, 2012; Sánchez-

Palencia et al., 2010, 2018). Religious festivals such as the Senhora da Luz in Constantim and 

Los Viriatos of Fariza documented in this study are and continue to be vibrant 

multigenerational activities that have a shared connection to the landscape in the present 

and a folkloric perception of its historical and archaeological past. With the transfer of 

scientific knowledge from previous archaeological studies, the folkloric perceptions can be 

observed from interviews to co-exist alongside the more empirical, recently “transferred 

knowledge” among residents.  Although these festivals may not curb the tide of 

abandonment and its consequences, they can be a vehicle to further pass both scientific and 

local awareness of this cultural landscape to younger generations. As Ayán (2012) indicates, 

the local archaeological site can play a significant role in the local folklore or even part of the 

collective memory, especially the hillforts of NW Spain as González-Álvarez (2018) asserts 

(Ayán, 2012; González-Álvarez, 2018). González-Álvarez, however, goes on to distinguish local 

folkloric knowledge from archaeological study as two different narratives – two distinct 

datasets. The role of archaeologist, advocated by many, especially in the Spanish context 

should be to create a new narrative that incorporates both local perception such as legends 

with a scientific understanding of the landscape while at the same time avoiding the missteps 

of pseudoscience or reinvented pasts (Alonso, 2010; González-Álvarez, 2018; Reher, 2016, 

2022; Ruiz del Árbol, 2014). 

 
In Spain perception studies related to cultural heritage are relatively new and have largely 

been conducted in the urban context. This research deals with perceptions of a rural 

landscape rather than the urban landscape perception studies conducted by Castillo and 

others (Castillo, 2016; Castillo et al., 2016; Castillo, Yáñez, Domínguez, & Salto-Weis, 2014; 

López-Guzmán & Santa-Cruz, 2017; Nogueras, Caridad, Hidalgo-Fernández, & Menor, 2020). 

An exception to the predominately urban settings for perception study, this research, like 

Pérez (2002) or Stendardi’s work (2020) in Extremadura or the Canary Islands, examines views 

held by various stakeholders but goes beyond the ideas of heritage management, community, 

and tourism. In its questions it seeks to develop a more comprehensive understanding of 

stakeholders’ perceptions of the landscape rather than being more tightly focused on 

communities and their relationship to tourism (Pérez, 2002; Stendardi, Pérez, Castillo, & 

García, 2020). 
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Detailing both temporal land use and land cover changes, the HLC of this study has provided 

a more profound historical dimension to landscape evolution. With its origins and thorough 

implementation in the United Kingdom, the HLC methodology is now being valued for its 

flexibility and broad brush approach to characterization in other nations (Barrett et al., 2007; 

Crow et al., 2011; Puckett, 2013). Bolòs in collaboration with Newcastle University in 

Catalonia, Spain has had a very effective use of the methodology in recent years (Bolòs, 2010; 

Bolòs & Bonales, 2015; Bolòs, Bonales, Flórez, & Martínez, 2016; Turner, Bolòs, et al., 2018). 

This study is a first at not only adapting HLC in Portugal but utilizing it in transborder analysis 

that includes Spain. A borderland use of HLC has never been conducted before. 

 
Quantitative empirical studies of diachronic land cover and land use change in the Arribes del 

Duero international park region have been limited. Marino (2017, 2020) provides an overview 

of vegetation types with an ecological classification of a portion of the Arribes del Duero 

region. He also discusses the proliferation of vegetation in the past few decades, particularly 

scrubland and arboreal species. While he does acknowledge the cultural losses on the 

landscape as a result of abandonment, he overwhelming views the ecological consequences 

of regional population decline with increased vegetation as a positive for alleviating the stress 

placed on the environment caused by historic agrosilvopastoral use (Marino et al., 2017, 

2020). Despite the recognition of the human losses on the landscape, his natural landscape 

emphasis misses the real cultural impact of abandonment and how people negatively view 

the natural park creation, administration, preservation and control the increased vegetation 

as covered in this research and similar works (Hearn, 2021; Hearn & Álvarez-Mozos, 2021; 

Trillo-Santamaría & Paül-Carril, 2018). An intersection of agreement does occur, however, 

with this study and Marino’s clear identification of wildfire as a real and significant threat to 

the landscape (Marino et al., 2020, p. 113). 

 
The identification of rural abandonment as a major driver for temporal land cover change in 

the Iberian peninsula is not new (García-Ruiz et al., 1996; Lasanta-Martínez, Vicente-Serrano, 

& Cuadrat-Prats, 2005). The use of spectral analysis using Landsat and other satellite systems 

has enabled researchers to monitor and evaluate land cover change over decades particularly 

in the Mediterranean region, in Europe, and beyond (Buchner et al., 2020; Meléndez, 

Hernández, Navarro, & Gómez, 2014; Meléndez, Hernández, Navarro, Gómez, & Koch, 2016; 
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Souverijns et al., 2020). While the findings of these projects have classified and statistically 

determined land use and land cover change over time using remote sensing tools, they have 

not taken an interdisciplinary approach that combines soft data, the perceptions of people 

on the ground to achieve a “bottom-up” perspective that illustrates how abandonment has 

progressively altered the landscape. Interweaving these two perspectives, this research has 

gauged initial human perception of landscape change and has used it as a starting point to 

quantitatively determine the land cover change from the mid 1980s to the late 2010s (Hearn 

& Álvarez-Mozos, 2021). 

 

4.4 Impact and contributions to the field 

 
4.4.1 Methodological contributions 

The criticism of many landscape characterization studies is that they lack different 

perspectives. One aspect is that they do not incorporate participatory non-specialist input 

(Dalgish & Leslie, 2016, p. 216; Turner, 2018a, p. 46; Williamson, 2007). The use of HLC in 

particular has as one of its central principles the incorporation of people’s views (Clark et al., 

2004, p. 6). Continuing criticism is that landscape characterization focuses on analysis from 

above and that people experience the landscape from the ground (Williamson, 2007). Herring 

and Fairclough also emphasize the importance of perspectives from different fields. 

Redefining the word interdisciplinary, they place it in the context of landscape research as 

something “active and iterative”, a “process of coming together” or interaction of different 

views of  landscape (Fairclough & Herring, 2016, p. 196). Addressing these criticisms and 

recommendations, this research has successfully incorporated a multi-perspective approach 

that not only “interweaves” the view of other disciplines that Fairclough and Herring discuss 

with its use of remote sensing methodologies from its collaboration with geosciences, but 

has also integrated throughout the process, stakeholder participation and landscape 

perception. Moreover, this analysis demonstrates both collectively and temporally how this 

landscape has been altered, modified, and redefined according to the sources currently 

available (Hearn, 2021; Hearn & Álvarez-Mozos, 2021).  
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Historic Landscape Characterization methodology was implemented for the first time on a 

borderland area. Its primary result was the detailed characterization at the local scale of three 

village entities: one in Portugal and two in Spain. As a flexible methodology dependent on 

pre-existent spatial datasets, this HLC incorporated the material signatures of the landscape 

(particularly from mining, settlement, and landscape use and organization) from prior 

research and separate spatial datasets from Antiquity to the present day (Alfonso-Antón, 

1980; Álvarez-Vázquez, 1984; Castaño-Blanco, 1992; Faya-Díaz, 1994; Martín-Viso, 1996, 

2000; Moreno-Sebastián, 1984; Rodríguez, 1990; Romero, 2015; Sánchez-Palencia et al., 

2018). For the first time an HLC was bolstered by both tangible and intangible data acquired 

from a defined, fully integrated ethnographic approach (Hearn, 2021, p. 51). Toponomy 

(both field and place names), the municipal wide field rotation system, and watermill zones 

were integrated as an additional layer of knowledge that provided further understanding to 

the diachronic landscape development at the local scale. Toponomy when combined with 

ethnographic testimony and archival research provided a degree of time depth and 

information on agropastoral landscape organization and management for the HLC. Crop 

rotation systems demonstrated the organization of the villages’ agrosilvopastoral systems on 

the landscape in the HLC and their gradual abandonment in the present day. Water mill zones 

showed designated areas on village landscapes along important streams in the HLC. Their 

creation estimated to at least the Modern Period to their abandonment in the 20th century 

provided time depth for these areas of the landscape. Allowing for a contemporary 

ethnographic component of collective memory of spatial use spanning the 20th century to the 

present this HLC united all of these sources into one cohesive, flexible, new, and constantly 

reconfigurable dataset. This new methodological landscape approach can be further 

developed to encompass more of the borderland region in continuing research. 

 
Creating a classification system to temporally characterize an international area is significant 

to landscape research. Fully integrating “bottom up” testimony, the soft data of local 

perception and Local Spatial Knowledge from both Spanish and Portuguese sources, a 

classification system was developed that could effectively characterize both sides of the 

border while acknowledging both the distinctiveness and similarities of both nations’ 

landscape history. Modified according to the HLC and remote sensing methodologies 

employed, the ethnographic data of this study compiled through informant led ground 
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truthing and interviews, allowed for nuance in the more subjective local scale HLC and a 

more streamlined and efficient classification that allowed for a broader more regional scale 

interpretation and analysis using the satellite spectral data (Hearn & Álvarez-Mozos, 2021). 

 

4.4.2 Contributions from results 

Utilizing Geographic Information System (GIS) software, this research has created new spatial 

data that contribute to the interpretation and understanding of the temporal development 

of this international portion of the Duero River basin landscape. This software has permitted 

an integration of both tangible and intangible landscape attributes that have been reinforced 

by available archaeological, archival, ethnographic, and remote sensing sources. 

 
Further demonstrating the value of Local Spatial Knowledge and collective memory, nearly 

forgotten landscape areas on both local and regional scales have been added to the landscape 

record in a digitized and easily shareable format through GIS. In Spain, the collective memory 

of place names allowed for the first time mapping of the parameters of disappeared 

settlements. These ethnographic landscape memories were corroborated by archival primary 

sources where these settlements appeared by name and description from the Medieval, 

Modern, and Contemporary periods. The mapping of these nearly forgotten settlements 

(achieved by the combination of ethnographic data and historical sources) revealed further 

dimensionality of the historical development of the landscape and can lead to continued 

research into their history and disappearance.  

 
On the Portuguese side, the detailed GIS mapping and categorization of field name 

toponyms has never occurred for most villages. From the toponymic terminological 

categorization employed, it has improved the understanding of how agrosilvopastoralism 

has been organized on rural village landscapes in the Portuguese Duero borderland region. 

Moreover, it has revealed and recorded a part of the landscape history through its analysis of 

how the Mirandese language has contributed to the landscape identity. While it is important 

to consider the use and potential value of using toponomy as a tool to better interpret the 

past as many have asserted (Atik & Swaffield, 2017; Barrios, 1982; Fernández-Mier, 2006; 

García de Cortázar, 1988; Martínez, 1977; Moreno, 1990; Settia, 1996), issues with precision 

dating, interpretation of naming motivations, etymological development, and periodic 
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incongruencies between historical references to toponomy and archaeological data must be 

considered as well (Fernández-Mier, 2006; Friera-Suárez, 1992; Hearn, 2021; Tent, 2015; Tent 

& Blair, 2011). 

 
Watermills were an important part of the agropastoral system and utilization of hydrological 

resources in villages. Falling into disuse and ruin in the early to mid-20th century, many have 

been covered in vegetation and have become forgotten zones of use on the village landscape 

(Hearn, 2021). Watermills were an important part of the agropastoral system and utilization 

of hydrological resources in villages. Falling into disuse and ruin in the early to mid-20th 

century, many have been covered in vegetation and have become forgotten zones of use on 

the village landscape (Hearn, 2021). Ground truthing with GPS, surveyed, located, and 

mapped 80 nearly forgotten water mills in both Spain and Portugal. These newly mapped 

areas provide a specific range of time of landscape use dating from the late 

Medieval/Modern period to the 20th century. Local and regional landscape managers have 

shown interest in the data acquired. The mappings and coordinates of the watermills will be 

added to regional heritage catalogs in both Spain and Portugal and can function as a tool to 

locate and restore them for tourist development as found in other villages.  

 
As mentioned, this thesis has placed numerous sources of prior research and spatial datasets 

into one cohesive geodatabase. This assemblage of information permitted the continuation 

of the landscape characterization after the early Medieval period. “Passing the torch”, new 

landscape characterization has been developed with this research and continues the 

approximations of landscape use developed by Romero (2015) for the period of Antiquity and 

early Medieval period using similar attributes. Thus, it has created new spatial data that 

characterizes the landscape according to numerous attributes from the Modern period to 

the present from both the local and regional scale. These attributes (spanning into and 

beyond the Modern period) were characterized and mapped diachronically for the first time. 

They demonstrate the evolution of landscape use and organization through: 1) the creation 

and disappearance of settlements, 2) morphological changes with the construction and 

abandonment of terraces and the evolution of enclosures over time, 3) temporal changes in 

types of land tenure and agrarian reform, 4) the management of watershed and hydrologic 

resources, 5) the changing management and organization of woodland resources, 6) the 
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development of interlocal communication infrastructure, and 7) the role 20th century to the 

present emigration and agrosilvopastoral abandonment has had on village landscapes. When 

the full time span of the HLC is combined with the satellite spectral analysis and the LSK 

(encompassing the greater part of the 20th century to the present day) of this study, the 

diachronic analysis portrays a more nuanced understanding of the recent temporal changes 

in agrosilvopastoral landscape organization and the ecological consequences resulting from 

human decisions and policy ranging from the researched past and with today’s more 

detailed sources, into the present day (i.e. increased vegetation and wildfires).  

 
This study’s results show both qualitatively and quantitively that vegetation has measurably 

increased on both the local and regional levels since the mid-20th century. In doing so, it also 

outlines the political and socioeconomic drivers that have contributed to the acceleration of 

vegetative growth. While agropastoral land use abandonment and population decline are 

primary reasons, the research also identifies afforestation programs, natural park 

preservation strategies, and watershed management policies as significant decisions that 

have contributed to an increase in vegetation since the 1980s.  

 

4.4.3 Applicability 

Researchers in Archaeology, Landscape Architecture, and Medieval History have stated that 

there is a dearth of research and attention dedicated to this part of the Iberian peninsula 

(Lemos & Martins, 2012, p. 63; Martín-Viso, 1996, p. 102, 2000, p. 114; Romero, 2015, p. 45). 

The results of this research both combine and elucidate elements of landscape history that 

may have been known in local folklore and perception, limited publication, or unexamined 

from historic archives but have not been recognized outside of this region. Additionally, with 

the use of quantifiable, temporal empirical data from remote sensing, another layer of 

analysis is applied to further improve the understanding of the diachronic evolution of this 

landscape with the creation of new spatial data that incorporates all of the elements this 

multi-perspective interdisciplinary approach. The integrated approach of diachronic 

landscape analysis implemented in this doctoral research has the practical applicability of 

being used for the transfer of the knowledge attained for not only a multidisciplinary 

scientific community and further sustained research using these approaches, but also the 

function as a tool to facilitate, inform, and maintain landscape knowledge and history with 
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the many non-scientific stakeholders. The dissemination of this knowledge is founded in 

both theory and practice. The ELC of 2000 promotes research that furthers awareness raising 

and the identification and consideration of the values assigned to landscapes. The Faro 

Convention of 2005 underscores the importance of citizen involvement in the identification, 

prioritization, and management of heritage driven projects. In Spain, with the EST-AP group 

that has helped to fund this research, these international proclamations have been put into 

practice in the Las Médulas Roman mining World Heritage Site (Sánchez-Palencia et al., 2003). 

These ideas and real world examples of implementation have been the undercurrent 

throughout this research. The maps and geodatabase created with this research are easily 

adaptable and can be added to for future use by educators, other researchers, as well as lay 

people. Existing in a computerized format, this data can be used to integrate intangible and 

tangible cultural heritage into land planning. Benefitting many types of land managers, the 

cultural attributes highlighted by this cartographic digitized research can be viewed in 

conjunction with other landscape aspects and spatial datasets focused on areas such as land 

use, infrastructure, ecological changes, and hydrology. 

 
Upon examination of the village landscapes in the HLC, the diversity of broad types was 

greatest before abandonment became more intensified by the 1990s. The results indicate a 

loss of diversity of broad types replaced with an increased dominance of rough ground 

types of monte bajo shrublands and monte alto forests. Pairing this data with the 

classification results from the remote sensing clearly demonstrate an equivalent increase. 

Ethnographic data from informants confirmed this increase with many residents commenting 

on the disappearance of animal species such as hares and partridges that were common in 

pasturelands and fallow fields that are now covered in dense shrubland or forest. This 

creation of more homogenous vegetation in the study area corresponds with research that 

indicates that previous agropastoral landscapes that become woodlands and shrublands as a 

result of abandonment actually signify a decrease in biodiversity as a variety of different 

habitats created by humans are now lost to overgrowth (Covas & Blondel, 1998; MacDonald 

et al., 2000; Suárez-Seoane, Osborne, & Baudry, 2002). The statistical increases of vegetation 

and the ethnographic perception of species loss resulting from land use and land cover 

(LULC) changes documented in this research can lead to further empirical studies on LULC 

evolution and its impact on wildlife in the region. 
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Finally, the applicability of a diachronic landscape study is extremely relevant for borderland 

studies. While the ideas of what borders signify have changed throughout history especially 

between Spain and Portugal, understanding the historic evolution and character of the 

frontier can reveal not only the differences between these nations, but most importantly their 

shared cultural and ecological similarities as well. Despite the availability of data from both 

Spanish and Portuguese sources, there is a lack of synthesis of data between the two 

countries. This study unifies temporal spatial data from both regions that represent tangible 

and intangible cultural and ecological attributes. It allows users of the data to evaluate 

change from the level of the village to a larger geographical perspective encompassing both 

Spain and Portugal. In a time of regional ecological stress from excessive vegetative growth 

and wildfires, this research’s temporal mapping of past land management systems, patterns 

of transborder wildfires, and vegetation corridors can provide land managers regional and 

local scale information on best practice management today. 

 
4.5 Limitations and challenges using the three approaches 

Conducting a cross border historic landscape analysis from an ethnographic perspective does 

present some challenges from both an ethnographic and historic research standpoint. It 

requires flexibility in understanding the local cultures and their perceptions of the landscape, 

accounting for differences in amount of historical data recorded and available, and patience 

creating two unique contexts into a cohesive study. Following an integrated methodological 

approach allows for this flexibility, but the occasional dearth of or inconsistency of historic or 

geographic information between countries and sometimes case studies does present a 

challenge. 

  
On both sides of the border, informants were extremely helpful and willing to provide 

information. Unfortunately, due to the demographic factors of depopulation and a rapidly 

ageing populace in already economically depressed regions of both countries, the amount of 

data attained if this study had been completed 20 years earlier, would have been much richer 

as many potential informants with much to share would still be alive. These villages, as many 

informants emphatically shared, are dying and will likely disappear in the next few decades.  
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Inconsistencies between countries are expected. In Portugal, an invaluable historic resource 

for a municipal level analysis of the landscape of the late Modern Period to the 20th century 

were the Matrices Prediais Rusticas in the District Archives in Braganza. This information 

provided an incredible quantity of local field names many of which had never been recorded 

on any official map. This was a limitation that in reality proved useful in the recollection of 

important previously unrecorded municipal toponyms. The use of these indices with many 

older informants functioned as a memory aid and when paired with the participatory mapping 

activities, it allowed for a more detailed documentation. In contrast, in Spain the cadaster 

system was more expansive and easily accessible either in the town hall in print form or online 

although inconsistencies were found with locations and spellings, village residents in this 

study were very familiar with the cadaster and relied on it often to verify field names. Based 

on these differences in state land management, using a “one-size fits all” approach to both 

countries proved impossible. In turn, it required different approaches to glean similar 

information. In Spain, current toponyms are recorded in the cadaster system, but the 

knowledge of previous, now abandoned settlements, their names, and locations resides 

largely in the memories of some of the older residents with little information found in 

cadaster system. Combining this ethnographic information with historic data found in 

archives is essential but can prove challenging due to the occasional lack of archival 

information about a specific event such as a sale of property as in the case of Villanueva de 

Malasentada. 

 
This research focused specifically on rural communities. Many informants in this study were 

elderly. Some had either poor eyesight and had difficulty looking at a two-dimensional map 

of their village and identifying features. Others had great difficulty describing the landscape 

by looking down at a map but knew the landscape from the ground. These challenges were 

overcome through the use of a GPS device marking the points and pedestrian survey 

conducted with the informants. They were also confirmed through the location description 

with other informants verbally. 

 
Historic Landscape Characterization, as mentioned in the methodology chapter, depends on 

the availability of source material such as historical maps and aerial photography. The most 

significant challenge for this borderland HLC was the often dissimilar spatial source data 
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between Spain and Portugal. Both nations as well as the regional government of Castilla y 

León have distinct administrations and territorial organization. Funding for these 

administrative bodies also can vary as well resulting in limitations to the creation as well as 

access to source data. Before aerial photography, government mapping of towns and 

provinces has also varied. Of the two countries, Spain provided the most diverse and 

abundant spatial data. The Spanish National Institute of Geography (IGN) has the easily 

accessible planos geometricos municipales historical maps which proved invaluable. Archival 

digitized and/or georeferenced aerial photography is also readily available on the Spanish side 

from the flights conducted in the late 1940s and again in the 1950s by the United States Air 

Force. Fortunately, for much of the border zone, the 1940s photography is available for both 

nations via the Spanish IGN. Color and black and white aerial photography from the 1970s to 

the present is also readily available on the Spanish side. Like the 1940s photos, many of these 

photographic series capture significant portions of the bordering Portuguese landscape. 

 
Source material of some historic landscape attributes was incomplete, lacking, or still 

debated. Where archaeology has made significant contributions to landscape 

characterization has been in the Iron Age, Roman, and early Medieval periods in select regions 

of this borderland territory (Romero, 2015; Sánchez-Palencia et al., 2018; Sastre & Beltrán, 

2010). It was in these specific regions where this diachronic analysis was able to begin. The 

dating of tangible attributes such as watermills will require continued archaeology into later 

time periods to offer more precision. Other features such as the dating of the creation of 

walled enclosures and the concept of private use or intangible aspects such as crop rotation 

are the subject of debate in the present day. This research acknowledges the paucity and 

imbalance of sources and recognizes the academic disagreements of the temporal origins of 

these landscape characteristics. Its purpose is not to resolve these issues, but to place these 

attributes into the flexible format of the temporal HLC database and cartography. 

Approaching the dating of the attributes with limited or no early sources has relied on other 

research outside of the study area or broader studies to give an approximation of their origin. 

Within the HLC these attributes can easily be demonstrated in the database with varying 

degrees of certainty going backwards in time. In turn, they can be easily modified when (and 

if) more precise data is uncovered through archaeology and/or archival data. 
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An additional challenge from the outset of the HLC was the selection of classes and attributes. 

In the United Kingdom some areas had HLCs completed by different research groups which 

used different scales and attributes to characterize the same region (Herring, 1998; Turner, 

2006b). These characteristics are always biased to the questions that researchers wish to 

pose, the purpose of the HLC, and the types of answers they hope to attain. To help manage 

this challenge, it is important to base the creation of HLC character types on prior “well-

researched case studies” (Crow et al., 2011, p. 114). This research made great effort to 

precisely accomplish this by consulting the known published works of the region and in many 

cases interviewing the researchers themselves. Moreover, archival research as well as 

ethnographic interviews aided in the establishment of the categories used for the HLC. 

 
The remote sensing classification approach relied on the use of temporally consistent samples 

for training and validating the classifications for distinct years presented in this 

interdisciplinary study. Although obtained land cover change trends are consistent in the 

long-term, short-term differences can be observed that might not be related to real changes 

in land cover but rather to classification anomalies (Abercrombie & Friedl, 2016). In the 1998 

capture year, for Portuguese municipalities, the scrubland area was larger than the five-year 

period preceding or after it. These short-term changes should not be interpreted as 

necessarily indicative of the long-term trend, since they might reflect particularities in the 

climatic conditions of that particular year, or other issues, which affected vegetation growth 

and made the separation of scrubland-agropastoral or scrubland-forest more difficult. The 

1998 capture was a particularly dry year in this region with only 282mm of rainfall recorded 

in the meteorological station of Zamora (40km from the study area) that has a historical mean 

of 379mm. Such anomalous years are challenging from the point of view of classification, 

since vegetation growth and dynamics might differ substantially from their normal pattern 

(Kern et al., 2017). In addition, it must be considered that agropastoral lands in the area 

typically follow a rotation cycle with long fallow periods, where replacement vegetation might 

grow enhancing the confusion with scrubland areas during fallow years. It is also important 

to consider that scrublands might have scattered Quercus trees and some tall shrubs, so the 

confusion with forests might also occur. Last, but not least, wildfires (a significant driver for 

land cover change as discussed above) in the area during the study period might clearly 

impact classification results (Hearn & Álvarez-Mozos, 2021). 
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4.6 Perspectives for the future 

Implementing an interdisciplinary approach has facilitated a more thorough understanding of 

landscape evolution. These approaches for further research and study can all be expanded to 

include more of the region and even further into Portugal and Spain. Historic Landscape 

Characterization began in Cornwall, England but now has been extended to include most of 

the United Kingdom expanding into Wales and Scotland. In doing so, it has also been further 

developed and adapted to the realities of the cultural mosaic of the United Kingdom. (Alfrey, 

2007; Dixon, 2007; Herring, 1998, 2007; Millican, Dixon, Macinnes, & Middleton, 2017). Prior 

to this study, HLC’s implementation in Spain had been focused in Catalonia. Continuing HLC 

to further encompass both sides the Spanish/Portuguese border can demonstrate the 

exportability of this methodology to a borderland analysis as well as be further adapted to 

unique changing contexts within the two nations. Most importantly, it can allow a further 

understanding of the historical processes that have influenced and composed the present 

landscape as well as provide land managers additional decision making tools in either country.  

 
The historical analysis and characterization through archival research, database creation, and 

mapping generated by HLC can only proceed based on primary sources which due to their 

scarcity can limit the temporal scope of the continued research. Because of the paucity of 

historical archival data for the region, further archaeological research will be necessary 

particularly for the Medieval period. Research for this period will allow for a more complete 

understanding of continuities and discontinuities of settlement and landscape exploitation 

especially in the centuries immediately after the decline of Rome in the West. Knowledge 

developed from continued archaeology in this region can expand, fill in the temporal gaps, 

and help reinforce the more “broad brush” (Clark et al., 2004) diachronic time layered 

characterization achieved with Historic Landscape Characterization.  

 
Although care must be applied to the reliability, precision, and interpretation regarding 

toponymic research, the field name study conducted in Portugal can be further expanded in 

the Mirandese speaking region. The toponymic work of Ferreira (2013) while focused on the 

parish of Sendim, Portugal has proven invaluable as a starting point to understanding the 

historic character and temporal evolution of the landscape (Ferreira, 2013). Further studies 

such as Hearn (2021) which provided the methodology and some of the results for this 
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research can be expanded to other regional towns. As an additional source, place names, 

despite their imprecision, can help to better interpret the historical development and 

characterization of the landscape that Atik and Fernández-Mier have highlighted from their 

research (Atik et al., 2022; Atik & Swaffield, 2017; Fernández-Mier, 2006; Fernández-Mier & 

Alonso-González, 2016). In Spain, local spatial knowledge revealed nearly forgotten place 

names that were little known outside of the participant villages. Continued research into 

these settlements (particularly from late Antiquity to the Early Medieval period) including 

archaeology can help to further develop the chronology of settlement and abandonment in 

this little studied region of northwestern Iberia. The recent archaeological work and findings 

of Salgado and Pereira at São João near Aldeia Nova is an excellent start on the Portuguese 

side of the Duero (Salgado & Pereira, 2018). 

 
Because this region is changing rapidly with a persistent decline in population, continued, 

expanded, and sustained ethnographic research will be needed to not only highlight the 

landscape evolution of the past, but also to demonstrate the long term consequences of 

current land use and policy decisions of afforestation, heritage management, and natural park 

management. This ethnography, however, will have to be without delay as many of the most 

important respondents are of advanced age and are gradually lost through the years. 

 
This interdisciplinary research has contributed to an ongoing diachronic investigation of the 

landscape. Following the historical development of the study area, it has revealed temporally 

changing elements of the natural environment, anthropic activities, historic construction on 

the territory, and ultimately the collective perception and local spatial knowledge developed 

over time. Using these different approaches, all of these elements have been documented 

down to the scale of the local village level. Contributing to the landscape evolution have been 

several significant historical processes beginning with Iron Age settlement and land use, 

continuing with Roman conquest, followed by Medieval ecclesiastic and royal dominion, 

further landscape reorganization in the Modern period, the rise of population with an 

increase in landscape exploitation in the early to mid-20th century followed by a gradual 

abandonment of traditional agrosilvopastoralism in the mid 20th century to the present which 

has witnessed a reordering of the landscape based on natural resource protection and 

tourism.  
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With the landscape knowledge attained from these various sources as Orejas (2008) has 

emphasized, this research has demonstrated its practical application as a tool in the next step 

to be shared and disseminated in order to advocate for the valorization and future 

sustainability of the landscape. This research has had at its core and its practice, the 

fundamentals of awareness raising, community participation, knowledge transfer, and the 

recognition of human impact on the landscape as espoused by international to regional 

governmental bodies from UNESCO to the Council of Europe to the Junta of Castile and León.  

 

Wu (2013) defines landscape sustainability as “the capacity of a landscape to consistently 

provide long-term, landscape-specific ecosystem services essential for maintaining and 

improving human well-being” (Wu, 2013). From the three different perspectives provided in 

this study spanning a continuum of qualitative to quantitative results, the Duero River 

borderlands appear less sustainable today principally due to the population decline and its 

many ecological, political, and socioeconomic effects. Looking to the future, a strong 

connection and understanding with the landscape’s history of past use and management will 

be essential for sustaining its cultural and ecological stability and development. 
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Appendix A: Interview Questions for Initial Perception Study (Spanish 
Version) 

 
Questions for the town inhabitants 
 

• ¿Si le hablo de esta zona/pueblo/valle/etc.  ¿Qué es lo primero que le viene a la cabeza? 

 

• ¿Ha cambiado o crecido su pueblo desde que usted era un niño?  

  

• ¿De qué vive la gente en esta zona? y ¿Dónde se hace esta actividad?...  

  

• Estoy conociendo la zona, tengo mucho interés en saber sobre sitios antiguos o abandonados, 

ruinas...sabría indicarme alguno que le guste... 
 

• ¿Conoce usted algún sitio antiguo? ¿Puede describirlo por favor? ¿Dónde queda? 

¿Qué opinión tiene sobre los sitios antiguos de su comunidad? 

  

• ¿Si le hablo de Arqueología, de qué piensas que estamos tratando? ¿Conoce arqueólogos? ¿Hay gente 

por aquí estudiando los sitios antiguos que me comentas? ¿Sabe si la gente utiliza el sitio este antiguo que 

me ha comentado? ¿Recuerda alguna leyenda sobre ese yacimiento...etc. 

 

•¿Vienen por aquí de la administración/ayuntamiento/comunidad para ver cómo están los yacimientos 

arqueológicos o los sitios culturales? ¿ha habido algún conflicto con estos sitios que recuerdes? ¿ha 

venido la policia o la guardia civil por aquí por temas del patrimonio cultural o de los yacimientos? 

 

Questions for government representatives/NGOs 
  

• ¿Qué sitios arqueológicos tiene usted en el registro oficial aquí en la ciudad y sus alrededores? 

  

• ¿Qué sitios, si los hay, cree que podrían ser de interés potencial para los turistas? 

  

• ¿Qué sitios en propiedad privada podrían ser potencialmente difíciles de acceder? ¿Por qué? 

  

• ¿Qué sitios cree que requieren más investigación y divulgación sobre su importancia y también recibir 

más protección? 

 

• ¿Conoce gente local interesada por la Arqueología?, ¿Me los puede presentar? ¿Hay algún conflicto con 

la comunidad o con turistas y los yacimientos de la zona?   
  

Questions for tourists/visitors 
 

• ¿Cómo conociste la zona y por qué decidiste venir? Prensa, amigos, familia, etc. 

 

• ¿Qué le parece más atractivo para el turismo en esta región? 

 

• ¿Qué pueblos planea visitar mientras está aquí? ¿Por qué? 

 

• ¿Ha visitado algún sitio arqueológico de la zona? ¿Cómo fue la experiencia? 

 

• ¿Cómo encuentra el estado de conservación e interpretación de los sitios históricos y prehistóricos en la 

zona? ¿Volvería a este sitio? ¿Lo recomendaría para su visita? 
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Appendix B Interview Questions Grouped by Theme for Participatory 
Study (Original English Version) 
 
General Opening Questions 

• Could you explain, in a few words, what a landscape is for you?  What is your known landscape? 

Could you show me on the map? 

 

• Could you describe what the people are doing in the photos that I show you? I will have a series of 

photos (old and new) of the landscapes and people doing agricultural/pastoral work on them 

 
• Could you describe what we see in this landscape? (Photos of local/regional landscape (i.e. landforms, 

agricultural plots) 

 

• What is special about this landscape that we see in the photos? 

 

• Could you mark the best/worst  parts that you find on this landscape?  Why? 

 

 
Functional 

• What do you have to do to maintain the mountain areas where you take your cattle? 

 

• What activities can you do on each of these types of land? Could show me on the map or take me to 

these sites? 

 

• Where are your fallowed (barbechos) lands? How often do you do crop rotations? And where do they 

occur most in communal or private lands? (using the maps) 

 

• To your best recollection, how long have people been maintaining these areas in the way you have 

described? What changes have you seen over the years? (*Also related to Time Depth Theme) 

 

Spatial/Location 

• How is the land divided in your town? What is communal? Private? What is used to divide the land? 

 

• What areas are protected by the Parque Natural? What kind of activities can you do in these areas? 

 

• Could you show me some of the routes where you or your family have taken your cattle and where 

you corral them? I will have maps to show them 

 

• I would like to map the local names of the places where you take your cattle and plant your crops. 

Could you indicate where the names of these places are on the map here? 

 

• How long have people been taking their cattle on these routes? Have there been any changes that 

you are aware of? 

 

Conservation and Management 

• How do you maintain and preserve these routes?  

 

• Where do you or others cultivate your crops? What types of crops do you plant? 

 

• To your recollection, how long have people been planting these crops in this area? Have there been 

any other crops planted in the past? 

• Are you the owner of this part of the landscape? If not, who is? What kind of a relationship do you 

have with the owner?  
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Time Depth  

• What changes have you seen in the management of these lands over the past few years? What 

challenges do you face in herding your cattle, maintaining the lands and planting your crops? 

 

• To your best recollection, how long have you and your family been taking your cattle through these 

areas? 

 

• Do you know of any old places? Could you describe it(them) for me? Where is/are it/they? What do 

you think of these old places in your community?  

 

• Could tell me about a key moment in your village, do you remember the date? What happens before 

and after this event? Why is it considered a key moment for your community? 

 

Emotional  

• Could you describe the mountain areas (or agricultural areas) where you take your cattle (or plant 

your crops)? What do they mean to you and your family? 
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Appendix C: HLC Database structure 

 

Attribute Description 
Recorded in 

(left blank if 

unrelated) 
Value Scope Note 

UID The unique ID number 
for each polygon    

Country A list of the two 
countries in this study   Portugal, Spain  

Municipality 
A list of the 
municipalities in this 
study 

 

Constantim  
Ifanes  
Aldeia Nova  
Vila Cha  
Pino  
Villardiegua  
Fariza  
Argañín 

 

Last Updated     

Record Complete Tick box    

Record Status 

An assignment of 
historical period tab 
based on the first 
instance of a Class and 
Broad Type being 
recorded and 
corresponding to data 
sources 

 

Protohistoric 
Ancient 
Medieval 
Modern 
Early 20C 
1950s 
1970s 
1990s 
2010s 

 

Class  

 

Characterization of the 
Class type  

Settlement 
Fields 
Rough Ground 
Industrial 
Communication 
Terraces 
Water 

 

Broad Type  

Characterization, of the 
Broad type  

 

   

Confidence 

The compilers measure 
of confidence in 
relation to the Class 
and Broad type used 
and the interpretation 
attributes  

 

 
Certain 
Probable 
Possible 

 
>80%                
75-80%          
>50%  
 

Period  

 

An assignment of 
historical period based 
on the first instance of 
a Class and Broad Type 
being recorded  

 

 

Protohistoric         
Ancient 
Medieval 
Modern 
Early 20C 
1950s 
1970s 
1990s 
2010s 

 

Legibility 
Records the extent to 
which ‘the past’ can be 
perceived within 
present day polygon 

 

Complete 
Significant 
Partial 
Fragmentary 
Invisible 
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Boundary Type 
Indicates absence or 
type of enclosure. Left 
blank if not relevant 

Field System 

Stone Walls 
Hedges 
Trees/Scrub 
Fences 
Lindes 
No boundaries 
Uncertain 

 

Designation 
Of human 
creation/modification 
or a naturally occurring  
phenomenon 

 
Anthropic  
Natural 
 

 

Agricultural/Horticultural Type of land use  

Vineyards 
Grain Crops 
Meadow/Pasture 
Olive/Other 
Mediterranean 
Domestic Garden 

 

Archaeological  
Type of ancient or 
protohistoric material 
signature found on 
landscape 

 
Settlement Remains 
Protohistoric/Ancient 
Mining 

 

Buildings Medieval to present 
day structures or ruins  

Cluster Settlement 
Watermills 

 

Boundary Loss 
Indicates degree of loss 
from first detection to 
present 

Field System 
Much  
Some  
Little 

>40%  
15%-40%  
<15% 

Pattern Morphology  Field System 

Regular 
 
Irregular 
 
 
None 

Clear organised 
structure 
Mostly regular with 
some irregularities 
 
No regular structure 

Boundary Morphology 
Describes the nature of 
the boundaries within a 
polygon 

Field System 

 
Straight 
  
Sinuous 
 
Irregular 
  
Unknown 

 
Near perfect 
straight (angular) 
Reverse S- curve 
 
No regular structure 

Field Rotation System 

Portion of municipality 
located in one of two 
crop rotation portions 
(often a northern 
versus southern 
system) 

Field System System 1 
System 2 

In study area, the 
crop rotation is a 
biennial system  

Land Management 

Type of jurisdiction 
and/or management of 
the landscape through 
the municipalities’ 
history  

 

Regional Commons 
 
 
Municipal Commons 
 
 
Private  
 
 
Señorio 

Under jurisdiction of 
Regional or National 
governments 
Under jurisdiction of 
municipal 
governments 
Privately owned or 
assigned managed 
land 
Land in which a rent 
is exacted to 
support 
feudal/ecclesiastic 
interests 
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Appendix D: List of cartographic sources utilized 
Cartographic 

source: Period Reference/Citation 

Catastro del Marqués 
de la Ensenada 

Modern http://pares.mcu.es/Catastro/servlets/ServletController 

Zamora (Provincia). 
Mapas generales. 1773 

(Maps of Tomás López) 

Modern https://www.ign.es/web/catalogo-cartoteca/resources/html/028423.html 

Zamora (Provincia). 
Mapas generales. 1863 

(Madoz) 

Modern/19th 
century 

https://www.ign.es/web/catalogo-cartoteca/resources/html/001807.html 

Planos geométricos por 
términos municipales 

(Planimetrías) 

Modern/19th 
century/Early 
20th century 

http://centrodedescargas.cnig.es/ 
PACONJ 1870-1977 CC-BY 4.0 ign.es 

Actas, cuadernos y 
reseñas de líneas límite 

Modern/19th 
century/Early 
20th century 

https://centrodedescargas.cnig.es/CentroDescargas/index.jsp 
AcACCURLL 1857-Actualidad CC-BY 4.0 ign.es 
 

Portuguese military 
maps 

20th century - 
present https://www.igeoe.pt/ 

Vuelo Americano Serie 

A (1945-1946) 
Early 20th century https://fototeca.cnig.es/ 

Vuelo Americano Serie 
B (1956-1957) 

1950s and 1960s https://centrodedescargas.cnig.es/CentroDescargas/index.jsp# 
http://ftp.itacyl.es/cartografia/03_FotogramasAereos/Vuelo-Americano_1956-57/ 

Fotogramas Vuelo 
Interministerial 1973-

1986 

1970s and 1980s https://centrodedescargas.cnig.es/CentroDescargas/index.jsp# 
FotoI 1973-1986 CC-BY 4.0 scne.es 

Vuelo Nacional (1980-

1986). 
1980s https://centrodedescargas.cnig.es/CentroDescargas/index.jsp# 

FotoN 1980-1986 CC-BY 4.0 ign.es 

Vuelo Quinquenal 

(1998-2003). 
1990s https://centrodedescargas.cnig.es/CentroDescargas/index.jsp# 

FotoQ 1998-2003 CC-BY 4.0 scne.es 

PNOA orthographic 

photos (2005-present) 
21st century 

https://centrodedescargas.cnig.es/CentroDescargas/index.jsp# 
OrtoPNOA 2005-2018 CC-BY 4.0 scne.es 

Sistema de Información 

Geográfica de Parcelas 
Agrícolas (SIGPAC) 

20th and 21st 
centuries http://www.sigpac.jcyl.es/visH5-1804/ 

Spanish Cadaster 
20th and 21st 
centuries CATASTRO CC-BY 4.0 catastro.meh.es 

Sistema de Información 

del Suelo en España 

(SIOSE) 

20th and 21st 
centuries 

https://www.siose.es/ 
SIOSE 2005-2014 CC-BY 4.0 scne.es 

Parcelas e Ocupações 

do Solo (Portugal) 

 

20th and 21st 
centuries https://ows-isip.ifap.pt 

Límites municipales de 
Castilla y León: Recintos 

Modern to 
present 

https://datosabiertos.jcyl.es/web/jcyl/set/es/medio-ambiente/limites-municipales-
cyl-recintos/1284687284691 

Montes CyL: montes de 

utilidad pública (MUP) 

19th century to 
present 

https://idecyl.jcyl.es/geonetwork/static/api/records/SPAGOBCYLMNADTSPSMUP 

Red Natura 2000: ZEPA 

CyL  
21st century  

 
https://idecyl.jcyl.es/geonetwork/srv/eng/catalog.search#/metadata/ 
SPAGOBCYLMNADTSPSZEP 
 

Google Earth Time 

Series 
21st century https://www.google.com/earth/ 
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Appendix E: Socioeconomic characteristics of villages in study area 

 
The socioeconomic characteristics of the villages of the study area are typical of much of rural 

Spain and Portugal. They are marked by significant population decline due to emigration of 

those of working age, an increasingly elderly and retired population on a fixed income, and a 

very low population density per square kilometer indicative of agropastoral communities but 

also exacerbated by the decrease of inhabitants over the decades. In both countries, the 

beginning of the exodus from these villages began in the 1950s and 1960s and has steadily 

declined to the present. A slight slowing of the decline likely occurred in the 1990s as 

emigration slowed and those residents who remained gradually were reduced due to natural 

mortality causes (Figures E1a and E1b). Recent census statistics from 2020 in both nations 

demonstrate the greater number of residents from the villages being 65 or older (Tables E1a 

and b and 2) and (Figures E2 a-d). In Table E2 it must be noted that the figures are for the 

Freguesia of Miranda do Douro not the village of Aldeia Nova which pertains to the freguesia. 

Miranda do Douro the town has seen steady growth as a regional hub of commerce in spite 

of its the decline of its surrounding villages (Figure E1c). New transport networks have only 

increased access to the town from both Spain and Portugal. The construction of the 

hydroelectric dam in the mid 20th century followed by an increase of tourism by the 21st with 

the park declaration have also helped to increase the population with a rise in schools and 

public services. Recent census data, however, has marked a slight population decrease but it 

is still too early to see if this will be continuing trend. 

 
(Fig. E1a) Population change in Spanish municipios since 1840. (Source: INE Spain) 
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(Fig. E1b) Population change in Portuguese villages since 1750 (Sources: (Mendes, 1981; Vasconcelos, 1980) and INE Portugal) 

 

 
(Fig. E1c) Population change in Miranda do Douro since 18th century. (Sources: (Mendes, 1981; Vasconcelos, 1980) and INE Portugal) 

 
 

(Table E1a) Demographic and economic indicators for Spanish municipios in study area (Sources: INE of Spain, SIE of the Junta de Castilla y 
León, Foro-ciudad.com) * indicates combined municipio 
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Municipios 
Population 
(2020) 

Surface Area 
km2 

Population 

density 
(inhabitants 

per km2) 2019 

Population over 
65 

Gross Medium 
Income € 

No. of 

employed/ 
unemployed 

Nov. 2021 

Pino del Oro 183 29.57 6.19 75 14,437(2019) 13/10 

Villardiegua de 
la Ribera 

114 28.85 3.95 49 16,393(2019) 10/5 

Argañín 72 12.64 5.7 33 10,687(2017) 10/3 

Fariza 489* 18 5.42* 241* 15,479(2019)* 125/13* 
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Freguesia(F) 

Village(V) 

Population 

(2021) 

Surface Area 

km2 

Population 

density 

(inhabitants per 

km2) 2011 

Population 

over 65 

Gross Medium 
Income € 

(data available 

only for 

concelho) 
2019 

No. of 

employed 
(2014)/ 

unemployed 

2013 

Constantim 153* 22.2 5.1 77* 10,560 17/5 

Ifanes 233* 28.5 5.6 123* 10,560 47/2 

Aldeia Nova (V) 60(approx.) 8.2(approx.) n/a n/a 10,560 n/a 

Vila Chã de 

Braciosa (F) 
259 42.8 7.6 123 10,560 87/13 

(Table E1b) Demographic and economic indicators for Portuguese villages/freguesias in study area (Source: INE of Portugal) *indicates 
post 2013 revised, combined freguesia 

 

 
a) Pino del Oro 2020 
 

 
b) Villardiegua de la Ribera 2020 

 

c) Argañín 2020 
 

d) Fariza 2020 

(Figs. E2 a-d) Demographic pyramids for Spanish municipalities in study area. Source: Foro-ciudad.com from data from the INE Spain 
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(Table E2)  Freguesia population by Sex and Age group; Decennial. (Source – INE Portugal 2021 Census). Figure for Miranda do Douro is for 
the composite freguesia population 
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Appendix F: Characterization of study area villages from historical 
sources 
 

F1. Spain 

For Zamora, Spain two historical sources provide invaluable information about the villages 

and dehesas in this study. They are the Catastro del Marqués de Ensenada (CME) from the 

mid 18th century164 and the Diccionario Geográfico-Estadístico-Histórico de España y Sus 

Posesiones de Ultramar by Pascual Madoz from the mid 19th century (Madoz, 1984). Both are 

extensive in their coverage of population centers in the region, but the CME provides a more 

detailed description of each village and its resources. Consisting of a questionnaire of 40 

questions posed to the inhabitants of each village in the Crown of Castile, the CME had the 

objective of applying a unified tax code throughout the kingdom. 

 
The work of Madoz, as per its name, has a more encyclopedic concise description of villages 

and their resources. Madoz oversaw the compilation of this multivolume work which was 

prepared at a time of significant land seizure, desamortizaciones from the Catholic church and 

other powerful landowning institutions of the Ancien Régime. In some of its entries, there are 

mentions of material remains that are of interest to both archaeologists and historians. For 

this study, the entries of existing or defunct dehesas at the time of publication of the two 

documents are also included. 

 
This section will provide an overview of the demographic, economic, political, geographic, 

and religious characteristics of each settlement as described by these two historical sources. 

 
F1.1 Pino (del Oro)165 

 
Population: 

CME: There are 77 heads of household, 12 widows, and three single women. There 

are several tradespeople which include a blacksmith, tailors, a barber, and weavers. 

 
Madoz: The population is listed at 275 inhabitants.  

 
 

 
164 Found online at Catastro de Ensenada. Portal de Archivos Españoles http://pares.mcu.es 
165 In 2002 the village of Pino officially changed its historical name to Pino del Oro. https://bocyl.jcyl.es/boletines/2002/10/16/pdf/BOCYL-
D-16102002-6.pdf [Accessed 16/1/2020] 
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Geography, economy, and resources: 
CME: The village has first and second quality land with a year of rotation (fallow). 

Wheat, rye, and viticulture are the primary cultivation with dry agriculture. Vegetable 

gardens are irrigated. Pasture animals are ovine and caprine. There is honey extraction 

and pig farming. There are private enclosures, cortinas and pastureland. There are also 

common valles and canyons for pasturing. Two large stands of forest, monte alto are 

also in the town limits. Twenty-seven water mills are described by location and owner 

in the CME. 

 
Madoz: Pino is on a rough steep landscape. It has a cold climate. Rye and potatoes are 

cultivated with viticulture. Pastoralism is common as well as some fishing and big and 

lesser game hunting. The town has two looms of linen and wool. There are two natural 

springs. There is no mention of water mills. 

 
Political/Religious characteristics: 

CME: The town is a secular señorío pertaining to the Count of Peñaflor of the 

Valdercarzana family. No mention is given regarding which diocese it pertains to or 

the name of its parish church. Its tithe was paid in part to the parish priest and the 

remaining to the count, the señor of the land. 

 
Madoz: Its church is San Juan Bautista and it has a small chapel called San Estéban. It 

is part of the diocese of Santiago. It is under the administration of the Partido Judicial 

of Alcañices. 

 

F1.2 Villardiegua de la Ribera 

 
Population: 

CME: There are 133 heads of household, 18 widows, 17 unmarried men who are not 

heads of household, 17 religious lay workers, and two individuals with families.  

Madoz: Its population is 357. There is a barber, a blacksmith, two tailors, a tavern 

keeper and three weavers. 

 
Geography, economy, and resources: 

CME: It has a combination of good, medium, and poor quality terrain. On the village 

landscape there are enclosures for pasturing, valles for pasturing, scrubland, terraces, 
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and stands of oak, monte. Wheat, rye, barley, and garbanzos are dry cultivated. There 

is a very limited amount of viticulture. There is caprine and ovine pasturing for their 

meat and/or wool. There are also cattle, pigs, and donkeys that are livestock animals. 

Honey is produced in great quantity. There 21 water mills of the village. 

 
Madoz: It is located on a plain surrounded by a forest of oaks. It has a humid climate. 

The land is of poor quality, dry and does not receive fertilization from the Duero but 

has good drinkable water. It cultivates rye and has livestock and pasture animals. No 

mention is made of its water mills. 

 
Diccionario Geografico (1747): This Portuguese source references a river ford used in 

the summer months to cross from Aldeia Nova to Villardiegua. 

 
Political/Religious characteristics: 

CME: It is a realengo territory. As part of the Bishopric of Zamora, tithes were paid to 

the Diocese of Zamora. 

 
Madoz: Its church is la Natividad de Nuestra Señora. It has two chapel called San 

Roque and San Mamés. San Mamés is ¾ of a league from the village center. It is part 

of the diocese of Zamora. It is under the administration of the Partido Judicial of 

Bermillo de Sayago. 

 
Diccionario Geografico (1747): This Portuguese source references a “Castello… dos 

Mouros” (a castle of the moors and reference to the Romanized hillfort of 

Villardiegua) near the site of the chapel of San Mamede.  

 

F1.3 Argañín 

 
Population: 

CME: There are 89 heads of household, 15 widows, seven unmarried men that have a 

property, and three religious guild members. Argañín has a smith, a tailor, and a tavern 

owner. 

 
Madoz: Its population is 264. 
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Geography, economy, and resources: 
CME: It has a combination of good, medium, and inferior quality land. There are 

private pasture lands and walled enclosures, cortinas. Elm is planted in the cortinas 

and sporadically within the margins of the village lands. Rye, barley, and garbanzos 

are cultivated with dry agriculture both on common and private lands. There are both 

meat and wool produced from ovine pasturing. Cattle, oxen, donkeys, and pigs are 

also raised as livestock. Honey is produced in great quantity. There is one forge and 

10 watermills in the village vicinity. 

 
Madoz: It has a healthy climate with lands fertilized by stream that passes through the 

west of the village. It has many stands of oak [monte]. Wheat, rye, acorn feed and 

garbanzos are cultivated with some viticulture. There is cattle ranching, pork, and 

wool production. Water mills can be found on the stream that passes through the 

village.  

 
Political/Religious characteristics: 

CME: It is a realengo territory. As part of the Bishopric of Zamora, tithes were paid to 

the Diocese of Zamora. 

 
Madoz: Its parish church is called San Pedro Mártir and a small chapel on the outskirts 

of the village called Santisimo Cristo de Humilladero. It is part of the diocese of 

Zamora. It is under the administration of the Partido Judicial of Bermillo de Sayago. 

 
F1.4 Fariza 

 
Population: 

CME: There are 68 heads of household, 10 widows, three single women, four 

unmarried men, twenty-two landowners, 15 catholic lay workers, six Catholic guild 

members, and one childless homeless person. There is a barber, a smith, a tailor, and 

a weaver. 

 

Madoz: It has a population of 220. 

 

Geography, economy, and resources: 
CME: It has good, medium, and inferior lands. Rye and barley are cultivated. There is 

a mixture of elm and species of oak particularly planted in the cortinas and around the 
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village’s margins. Sheep, cattle, goats, oxen, and donkeys are all raised. There are two 

forges and 16 water mills.  

 
Madoz: It has a very healthy climate. Its lands are of medium quality much of which is 

rocky. There are stands of oak. Rye, barley, linen, vegetables are cultivated. Acorn feed 

is also gathered. Ovine, porcine, and bovine pasture animals are raised. There is some 

hunting. There is a mention of water mills. 

 
Political/Religious characteristics: 

CME: It is a realengo territory. A novena is enacted at the chapel of la Virgen del 

Castillo. As part of the Bishopric of Zamora, tithes were paid to the Diocese of Zamora. 

 
Madoz: Its parish church is San Julian Mártir. No mention is made of the El Castillo 

chapel. It is part of the diocese of Zamora. It is under the administration of the Partido 

Judicial of Bermillo de Sayago. 

 
F1.5 Villanueva de la Malasentada (dehesa) 

 
Population: 

CME: No information is given about residents . 
 
Madoz: It is referred to as a dehesa that used to have a population because there are 

vestiges of its ruins. 

Geography, economy, and resources: 
CME: There is good, medium, and inferior quality land. It has valles for pasturing, 

shrublands, significant stands of oak forest. Wheat, rye, barley, garbanzos, and carob 

beans are cultivated. Acorn feed is collected. Crop rotation is every two years. There 

are no water mills. 

 
Madoz: The terrain is covered with oak forest. There is a pastoral shelter in the area. 
 

Political/Religious characteristics: 
CME: It is a realengo territory. Tithe is paid to the Diocese of Zamora. 
 
Madoz: There are ruins of a chapel. 

 



Appendices 
 

 346 

F1.6 Sacedillo [Salcedillo] (dehesa) 

Population: 
 CME: No data is provided 

 
Madoz: No mention is made of population, but it is written in the present tense as 

an active landscape that still extracts rents. 

 
Geography, economy, and resources:  

CME: It has good, medium, and inferior lands. Rye is cultivated. Cultivated lands are 

rotated every two years. Acorns are collected. There are considerable stands, monte 

of oak. There is a high value of wool extracted from ovine pasturing. 

 
Madoz: It is located near Fariza. It produces rye and has pastoralism. It has large stands 

of oak. Its rent value is 3,300 rs. 

 
Political/Religious characteristics: 

CME: It is a realengo territory. A tithe of grain is paid in the nearby town of Badilla. All 

other tithe portions are paid to the Bishopric of Zamora. 

 
Madoz: It is under the administration of the Partido Judicial of Bermillo de Sayago. No 

religious affiliation or architecture is mentioned. 

 
F2. Portugal 

 
Available Portuguese historical sources for villages of the Trás-os-Montes region are not as 

systematic or as encompassing as the Spanish sources from the same period. The two volume 

Dicionário Geográfico of 1747 and 1751 by Luis Cardoso provides an excellent description for 

the village of Aldeia Nova as well as its relationship to Constantim and Ifanes (also covered in 

this study) as under the comenda (lands with jurisdiction of a lord or military order) of a lord 

of Monteiro-Mor, an aristocratic title pertaining to the Military Order of Christ (Cardoso, 

1747, pp. 221–222). Another entry of the village of Constantim is also available although with 

less description than for Aldeia Nova (Cardoso, 1751, p. 684). Unfortunately, no specific 

entries are provided for the villages of Ifanes or Vila Chã de Braciosa as the effort ended with 

entries beginning with “C”. As stated in the complete title, Cardoso’s work had the objective 

of describing “all the cities, towns, villages, rivers and mountains” of Portugal.  
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Another work from the same period and which had been formerly under the direction of the 

late Cardoso before his death called the Memórias Paroquiais utilized a similar (but less 

detailed) questionnaire as the CME was posed to the parish priests throughout the country. 

The questionnaire’s goal was to document the topographic, demographic, geographic, 

administrative, ecclesiastic, and social aspects of each parish in Portugal. While much of the 

work was completed in 1758, some earlier additions were from Cardoso’s work in the 1720s 

and later indices added by 1832.166  

 
Utilizing these two combined historical sources, this section provides an overview of the 

human, economic, political, geographic, and religious characteristics of the Portuguese 

settlements in this study as described in the mid 18th century. 

 

F2.1 Constantim 

Population: 
 Diccionario Geografico 1747: There are 75 families. 

 Memórias Paroquiais de 1758: There 66 heads of household and 200 people. 

 
Geography, economy, and resources:  

Diccionario Geografico 1747: Wheat and rye are cultivated. There is viticulture. There 

is both heavy and small livestock raising.  

 
Memórias Paroquiais de 1758: Wheat and rye are cultivated. There is a spring which 

provides sufficient water for the village. Small livestock (ovine and possibly caprine) 

are raised. There is small game hunting. To the eastern portion of the village in the 

area called Serra there are large stands of oak filled with heather. 

 
Political/Religious characteristics: 

Diccionario Geografico 1751: It is part of the Bishopric of Miranda do Douro. It is part 

of the comenda of São Miguel de Ifanes of the lord of Monteiro-mor which consists of 

Aldeia Nova, Ifanes, and Constantim. There are small chapels to São Sebastião and 

Santissima Trindidade. On the outskirts there is a chapel to Nossa Senhora da Luz that 

is frequented by a procession. 

 

 
166 Source: https://digitarq.arquivos.pt/details?id=4238720 
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Memórias Paroquiais de 1758: It is part of the Bishopric of Miranda do Douro. There 

are four small chapels: Santo Cristo da Bela Cruz, São Sebastião, Santissima 

Trindidade, and Nossa Senhora da Luz which has a very important procession. 

 

F2.2 Ifanes 

Population: 
 Memórias Paroquiais de 1758: There are 130 heads of household and 420 people. 
 
Geography, economy, and resources:  

Memórias Paroquiais de 1758: There is a monte with large stands of oak filled with 

heather. There are two streams that pass through the village that feed into the Duero.  

Rye is the dominant crop followed by some wheat cultivation. Viticulture exists but is 

minimal. Wool producing sheep and goats are raised. 

 
Political/Religious characteristics: 

Diccionario Geografico 1747: In the entry for Aldeia Nova its states that Ifanes is part 

of the comenda of São Miguel de Ifanes of the lord of Monteiro-mor which consists of 

Aldeia Nova, Ifanes, and Constantim. 

 
Memórias Paroquiais de 1758: It is part of the Bishopric of Miranda do Douro. There 

are three small chapels dedicated to São Sebastião, São Bartolomeu and São Roque. 

 

F2.3 Aldeia Nova 

Population: 
Diccionario Geografico 1747: There are 24 heads of household. 
 
Memórias Paroquiais de 1758: There are 24 heads of household and 90 people. 
 

Geography, economy, and resources:  
Diccionario Geografico 1747: Wheat, rye, and wine and “two more fruits” are 

cultivated. Heavy livestock (bovine) and small livestock (caprine and ovine) are 

abundant. Small game hunting and fishing are common. There is one well for drinking 

water. There is a river ford used in the summer months to cross the Duero River to 

Villardiegua de la Ribera. 
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Memórias Paroquiais de 1758: Rye is the most common crop. Where the cliffs near 

the Duero are very steep there is no agriculture. There are no bridges. There is fishing 

for a variety of species.  

 

Political/Religious characteristics: 
Diccionario Geografico 1747: It is part of the comenda of São Miguel de Ifanes of the 

lord of Monteiro-mor which consists of Aldeia Nova, Ifanes, and Constantim. Rents 

are paid to the lord of the comenda and the parish priest. There is a chapel called São 

João. Near the chapel are stones of a “castle of the moors”. 

 

Memórias Paroquiais de 1758: It is part of the parish of Ifanes. There is a chapel called 

São João. Near the chapel are vestiges of “the moors”.  It is part of the Bishopric of 

Miranda do Douro. 

 
F2.4 Vila Chã de Braciosa 

Population: 
 Memórias Paroquiais de 1758: There are 93 heads of household and 303 people. 
 
Geography, economy, and resources:  

Memórias Paroquiais de 1758: Wheat and rye are cultivated. 
 

Political/Religious characteristics: 
Memórias Paroquiais de 1758: The parish church has two annexes in the village of 

Fonte de Aldea and Freixiosa. There are four small chapels dedicated to Santa Cruz, 

Santissima Trinidade, São Domingos, and Santo Albino. It is part of the Bishopric of 

Miranda do Douro. 
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