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Preface

Since the 1960s, ‘landscape’ has been a key topic of archaeological research all over the world. Initial-
ly drawing on environmental archaeology, and using models from the earth sciences as well as cultural
ecology, landscapes have been conceptualised predominantly as the natural environments determining
human behaviour or as a backdrop to human action. In the New Archaeology of the 1960s, ecology and
settlement patterns were studied together with anthropology, with the aim of piecing together informa-
tion on past economic and social systems (Trigger 1989, 295). Lewis Binford argued that the goal of ar-
chaeology should be to understand the range of human behaviours and the differences in culture, based
on a belief that cultures were adaptive responses to our environment (Binford 1962), and archaeologists
at the time were optimistic that culture and culture change were rational and could be predicted based on
archaeological assemblages and settlement patterns.

In the 1980s, a new theoretical perspective, post-processualism, rejected most of the tenets of pro-
cessualism. Ian Hodder, a key proponent of the new thinking, argued that cultures are not predictable
and that artefacts and symbols have different meanings depending on context and culture (Hodder 1986).
Within this new school of research, it is not so much the mechanisms of human adaptation to changing
natural circumstances that deserve attention, as the different ways in which people in the past perceived
and ordered their environments according to space, time and culture. New diachronic approaches were
developed that highlight the continuous reuse of monuments and the constant reordering of landscapes
within subsequent societies with different social, ritual and mnemonic systems. A similar development
took place in the field of Historical Geography from the 1980s, mainly based on the ideas of the New Cul-
tural Geography, with Denis Cosgrove and Stephen Daniels as its main exponents (Cosgrove & Daniels,
1984). Landscape Archaeology in the 21st century is divided between, on the one hand, various interdis-
ciplinary approaches based on intensive fieldwork, aimed at mapping and documenting landscapes and
using quantitative methods for predictive modelling (Verhagen, this volume), and on the other hand,
post-processualist approaches which aim to understand landscapes as reflections of past societies (e.g.
David & Thomas, 2008).

In January 2010, the first international Landscape Archaeology Conference (LAC2010) was organ-
ised at the VU University, Amsterdam. The mission of the congress was to have multiple sessions within
which scholars from the different disciplines could exchange and discuss research experiences, theories
and ideas. The conference attracted many more visitors than originally expected, with over 200 abstracts
of which 154, compiled by more than 180 authors, were accepted. In addition to seven keynote lectures, 41
abstracts were selected for oral presentation and 106 abstracts were accepted for poster presentations. In
this volume the proceedings of the LAC2010 are presented in 35 papers, covering the wide field of land-
scape archaeology. In addition, a number of papers derived from abstracts of LAC2010 are published else-
where in a special issue in Quaternary International (Kluiving, Lehmkuhl & Schuett 2012, see also).

This volume will begin with a discussion of Landscape Archaeology and its history, followed by a
discussion of themes and summaries of the papers in this volume. We end with some concluding remarks



and suggestions for future research. Although the editors have put a lot of energy into editing the text of
this volume, please note that many contributors are writing in English as a second language. We have en-
deavoured to smooth out the English, but we apologise for the awkwardness of some phrasing in the text.
All 35 papers of the LAC2010 proceedings have been peer-reviewed by at least two reviewers. The editors
have approached a large number of peer reviewers within the participating institution within the VU Uni-
versity, the Cultural Heritage Agency and the international Advisory Board of LAC2010. We wish to thank
the following colleagues who have made the realisation of the proceedings of LAC2010 possible.

Henk Baas (Cultural Heritage Agency, The Netherlands), Jos Bazelmans (Cultural Heritage Agency, The
Netherlands), Sjoerd Bohncke (Earth Sciences, VU University, The Netherlands), Judith Bunbury (Univer-
sity of Cambridge, United Kingdom), Richard Chiverell (University of Liverpool, United Kingdom), Adrie
de Kraker (IGBA, VU University, The Netherlands), Andrew Fleming (University of Wales Lampeter, Unit-
ed Kingdom), Eric Fouache (Université de Paris, France), Simon Holdaway (University of Auckland, New
Zealand), Matthew Johnson (University of Southampton, United Kingdom), Henk Kars (IGBA, VU Univer-
sity, The Netherlands), Kees Kasse (Earth Sciences, VU University, The Netherlands), Jan Kolen (Faculty
of Arts, VU University, The Netherlands), Menne Kosian (Cultural Heritage Agency, The Netherlands),
Michel Lascaris (Cultural Heritage Agency, The Netherlands), Frank van der Meulen (Earth Sciences, VU
University, The Netherlands), Antoine Mientjes (Faculty of Arts, VU University, The Netherlands), Hans
Renes (Utrecht University, The Netherlands), Nico Roymans (Faculty of Arts, VU University, The Nether-
lands), Steven Soetens (IGBA, VU University, The Netherlands), Theo Spek (University of Groningen, The
Netherlands), Simon Troelstra (Earth Sciences, VU University, The Netherlands), Ronald van Balen (Earth
Sciences, VU University, The Netherlands), Jef Vandenberghe (Earth Sciences, VU University, The Neth-
erlands), Philip Verhagen (Faculty of Arts, VU University, The Netherlands), Mats Widgren (Stockholm
University, Sweden).

Sjoerd Kluiving & Erika Guttmann-Bond
Institute for Geo- and Bioarchaeology
VU University Amsterdam, The Netherlands, April 2012
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INTRODUCTION

The study of landscape archaeology has historically drawn on two different groups of definitions of the
term ‘landscape’ (Olwig 1993, 1996). On the one hand, the original, medieval meaning of landscape is
‘territory’, including the institutions that govern and manage it. Landscapes according to this definition
can be observed subjectively, but also objectively by research based on fieldwork and studies in archives
and laboratories (cf. Renes 2011). The second definition developed when artists painted rural scenes and
called them ‘landscapes’. In the latter, not only the paintings, but also their subjects became known as
landscapes. Dutch painters re-introduced the word ‘landscape’ into the English language, and the word
therefore gained a more visual meaning than it had on the Continent. The visual definition turns land-
scape into a composition that is made within the mind of the individual, so using this definition it could
be argued that there is no landscape without an observer (Renes 2011).

While in the latter definition the term ‘landscape’ originates from the Dutch ‘landschap’ (Schama
1995; David & Thomas 2008), it is probably more accurate to state that the study of ‘territorial’ landscapes
originated as the study of historical geography and physical geography. This can be traced back to the
classical authors, with Strabo noting that ‘geography (...) regards knowledge both of the heavens and of
things on land and sea, animals, plants, fruits, and everything else to be seen in various regions’ (Strabo
1.1.1.). Physical geography is by nature an interdisciplinary field (geology, botany, soil science etc.) and in
the late 18th and early 19th centuries it continued to focus on the study of the physical environment, for
example in the work of the German researcher Alexander Von Humboldt. During the 19th century, most
geographers saw human activities in the landscape as strongly defined by the physical landscape (such as
in ‘Anthropogeographie’ in Germany: Ratzel 1882).

This approach changed in the early 20th century, when the human element was introduced. During

n



the early 20th century in France, a new generation of geographers defined a growing role for human socie-
ties (Vidal de la Blache 1922). Carl Sauer, an American geographer, argued in 1925 that geography cannot
be simply the study of the natural environment, because people have effected major changes on the land-
scape. He pointed out that there is a historical element: ‘we cannot form an idea of a landscape except in
terms of its time relations as well as of its space relations. It is in a continuous process of development or
of dissolution and replacement’ (Sauer 1925). Sauer is credited with introducing the concept of the cultural
landscape, i.e. a landscape that owes much of its character to human intervention. The cultural landscape
became the focus for the Berkeley school of American Cultural Geography, founded in the 1920s. The geog-
raphy of this school included studies of the effects of people on the landscape and considered issues such as
population density and mobility, the structure and extent of housing and settlement, the nature of produc-
tion (e.g. farms, forests and mines) and the communication networks (Sauer 1925). Sauer made the point
that landscapes are not static, but are continually changing, and therefore a study of the cultural landscape
isa study of landscape history. Sauer said that one of the first steps that ought to be taken in historical geog-
raphy is to try to understand ‘the former cultural landscape concealed behind the present one’ (Sauer 1941),
a statement which more or less defines the aims of Landscape History and Landscape Archaeology. In fact,
Landscape History and Landscape Archaeology are so inextricably linked that they are often regarded as
being more or less the same thing (Barker & Darvill 1997; Johnson 2007a; Fleming, this volume).

The 20th century has been characterised by the creation of new interdisciplinary studies, the blend-
ing of different disciplines and the emergence of new fields of research. Sauer noted that geography was
becoming increasingly interdisciplinary; economics were becoming an important element of landscape
studies, and ‘sociologists have been swarming all over the precincts of human ecology’ (Sauer 1941). An
important step in interdisciplinary thinking was Eugene Odum’s development of the field of Ecology in
the 1940s. He suggested that, rather than teaching Natural History as a range of separate subjects (botany,
biology, geology etc.), the subjects should be taught together. When he proposed that these subjects were
part of interacting systems and should be taught under the all-encompassing field of ‘Ecology’, he was
laughed out of the room by his colleagues at the University of Georgia. Odum (being a strong-minded
individual) went on to become one of the most influential leaders in interdisciplinary teaching and re-
search, publishing the first textbook on Ecology in 1953 (Odum 1953). The interdependence of different
species is now taken for granted, and has radically changed the way we look at the world today. This has
had enormous repercussions for the way we consider the preservation of ecosystems, but also of physical
and cultural landscapes and the application of landscape archaeology today.

PROGRESS IN ‘INTERDISCIPLINARITY’ AND LANDSCAPE ARCHAEOLOGY

The drive to carry out interdisciplinary research in physical geography and historical geography contin-
ued to grow and develop in the latter half of the 20th century, and the field of landscape archaeology grew
out of the continuing exchange of ideas. The French historian Fernand Braudel published an ‘histoire
totale’ of the Mediterranean world in the time of Philips II, in which he combined archive research, land-
scape topography and cultural, economic and political developments (Braudel 1949). Braudel was pre-
ceded by the historian Marc Bloch, who gave much attention to landscapes in his history of French rural
society (Bloch 1932).

12 - LANDSCAPE ARCHAEOLOGY BETWEEN ART AND SCIENCE



In 1955, William George Hoskins published the groundbreaking book, The Making of the English Land-
scape, which drew together physical geography, economic and social history and aerial photographs,
which were becoming more widely available from around the early 1950s (Hoskins 1955). Hoskins noted
that, although there were many books on English landscape and scenery, this was the first to look system-
atically into the historical evolution of the landscape.

The discovery of deserted medieval settlements also made an important contribution to landscape
archaeology. Hoskins was involved in this discovery, but the theme was largely developed by the econom-
ic historian Maurice Beresford and the archaeologist John Hurst (Beresford 1954; Beresford & Hurst 1971).
The research combined fieldwork, airial photographs (Beresford & St Joseph 1958) and archival study, and
was probably the main basis for the development of the study of the history and archaeology of medieval
landscapes in the United Kingdom.

As we have seen, the interdisciplinary approach had already been implemented by historical geog-
raphers in America, but aerial photography was accelerating the thinking and the understanding of pal-
impsest landscapes (Crawford 1953), which Sauer described as ‘the former cultural landscape concealed
behind the present one’ (Sauer 1941). In 1957, Bradford argued in Ancient Landscapes that it is important
to explore ‘complete social units, advancing from single sites to regions’ (Bradford 1957). This point was
also well demonstrated in A Matter of Time (1960), which published the extensive cropmarks seen in aerial
photographs of some of England’s major river valleys (RCHME 1960). The survey, undertaken by the Royal
Commission on the Historical Monuments of England (RCHME), identified cropmarks covering immense
areas of land. The survey made it clear that settlement sites were set within field systems and were linked
by trackways that were visible for many kilometres. It was also clear that the landscape was a palimpsest
of prehistoric and historic landscapes, one on top of the other, with traces going back to the Neolithicand
with many features from different periods still surviving today. This book was an important factor in the
emergence of Rescue Archaeology, as these massive river valley landscapes were rapidly being quarried
away for gravel used in road-building.

Archaeological theory made another great breakthrough in the 1960s, with the ‘New Archaeology’,
or ‘Processual Archaeology’ (Caldwell 1959; Binford 1962; Trigger 1989). This was essentially the intro-
duction of scientific techniques into archaeology in a more rigorous way. Archaeology had always been
multidisciplinary, linked inextricably with geology but also with the classics and art history - but Caldwell
argues that before World War II, archaeologists in America concentrated on describing sites and defining
cultures, and that classification did not lead further, to interpretation (Caldwell 1959). The New Archaeol-
ogy, or Processualism, aimed to take archaeology into more rigorous territory. Processualism emphasised
a scientific approach that was built into the research project designs and brought together archaeology,
anthropology and natural history, including (eventually) the studies of botany (both charred seeds and
pollen), entomology, molluscs, zoology, sedimentology and soil science.

Two important publications from the Council for British Archaeology illustrate the new thinking:
The Effect of Man on the Landscape: the Highland Zone was published in 1975 (Evans et al. 1975) and the com-
panion volume on the Lowland Zone was published in 1978 (Limbrey et al. 1978). Both included papers
on a range of scientific techniques that were aimed at understanding the environment and people’s place
within it, together with traditional subjects such as place name evidence. Environmental archaeology con-
sidered the landscape in which people lived; how they interacted with the landscape, how resources were
used and how the environmental parameters of the landscape affected the people who lived in it. Such
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studies included analyses of broad changes in the landscape, such as woodland clearance, down to detailed
studies, such as how particular rooms were used based on the botanical and entomological evidence.

Over time, the questions that environmental scientists were asking became ever more varied and
more imaginative. Archaeological theory was also moving on, and the emergence of Post-Processual
Archaeology in the 1980s, aimed to ‘get into the minds’ of people in the past. Hodder (1986) makes a
convincing argument that symbols mean different things in different cultures, but many proponents of
post-processualism simply reject science altogether and settle instead for speculation. Barbara Bender
argues that ‘one cannot be objective’ (Bender 1998, 5) and seems to suggest that we should therefore give
up trying.

Scientists, on the other hand, argue that scientific methodology enables us to set up the parameters
to test hypotheses under controlled conditions which can be reproduced by others. If subjective observa-
tions are to be part of archaeological landscape research, it is important that these observations are prop-
erly identified and weighed for their importance. When new ideas, thoughts or opinions are introduced
into archaeological research, it provides the opportunity for others to weigh up the potential and perhaps
set up experiments to test some of the more grounded speculations. Within the new school of post-pro-
cessual landscape research, it is not so much the mechanisms of human adaptation to changing natural
circumstances that are the focus of attention, but rather the different ways in which people in the past
perceived and ordered their environments according to space, time and culture.

This apparent split within landscape archaeological research, with the division between processual-
ists, earth scientists, geographers and environmental archaeologists on the one hand and post-processu-
alists, new cultural geographers and social scientists on the other hand, has been one of the driving forces
for the organisation of the LAC2010 conference. International scientific conferences as well as publica-
tions have shown an old-fashioned disciplinary division in themes and approaches that contradict the
progress in interdisciplinarity that has been made so far.

LANDSCAPE ARCHAEOLOGY TODAY

Landscape Archaeology today is the result of the interdisciplinary developments in archaeology, histori-
cal and physical geography discussed in the previous sections. The basic division appears to be ground-
ed in the two types of landscape definitions. The ‘territorial’ definition for landscape encompasses both
natural and cultural types and is adopted by processual archaeologists, physical geographers and most
historical geographers. The ‘perceived’ definition of landscape is claimed by the post-processual archae-
ologists, the new cultural geographers and the social scientists. The most important challenge of today
is to develop fruitful conceptual and practical combinations of classical studies of natural and cultural
landscapes in archaeology, physical geography and historical geography that can methodologically and
conceptually be integrated into the cultural approaches of the New Cultural Geography and the Post-Pro-
cessual Archaeology (Fleming 2007, 2008; Johnson 20073, b). This question was raised during LAC2010
and is addressed in a number of the contributions within these proceedings.

What makes Landscape Archaeology such an interesting field of study today is the wide array of sci-
entific disciplines involved and the further leaps forward in interdisciplinary work. The lectures and poster
presentations at LAC2010 drew on more than twenty different disciplines, including social, cultural, his-
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torical and natural sciences (fig. 1). It was particularly interesting to note the leaps forward in technology,
which are helping us to see and analyse the landscape in new ways. Geophysical techniques and aerial pho-
tographs have helped us to ‘see’ beneath the soils since the 1940s, but LiDAR images now help us to see
through forested land and allow us to identify features on the ground with remarkable clarity. Geographical
Information Systems enable us to pull together the great swathes of information that we are accumulating
from the range of interdisciplinary techniques, helping to integrate the information but also to process it
in new ways, such as viewshed analyses. Google Earth has also provided a new way to survey remote areas,
with simple, visual satellite data providing vast quantities of new data. Looking at different electromagnetic
spectra enhances the detail further, and recent studies in desert areas in the Middle East and Egypt have
identified tens of thousands of new sites using this new method (Parcak 2009; Kennedy & Bishop 2011).

The LAC2010 conference in Amsterdam highlighted many of the new techniques used in landscape
archaeology, but also demonstrated the value of traditional methods, especially in developing countries
that have not yet experienced the extensive archaeological research that has been undertaken in the
Western World. Above all, LAC2010 showed that the integration of disciplines advocated by the confer-
ence themes has led to various stages of collaboration and combinations in multi- and interdisciplinary
research in landscape archaeology today.

Landscape archaeology is the science of material traces of past peoples within the context of their in-
teractions with the wider natural and social environment they inhabited. The mission of LAC2010 was to
have multiple sessions with papers that were complimentary to each other in terms of natural and cultural
themes, so that cultural and natural landscape archaeologists, as well as archaeologists, historical geogra-
phers and earth scientists, could mingle and discuss relevant themes with each other. The 154 abstracts of
LAC2010 are the basis of this first international initiative that is published digitally (VU IGBA Publications
2010). The conference was divided into six thematic sessions that are fully represented in the 35 papers of
these proceedings (Table 1). Ten papers derived from abstracts of LAC2010 are published elsewhere in a
special issue on LAC2010 in Quaternary International (Kluiving, Lehmkuhl & Schuett 2012).

Figure 1. Fragment of notebook of
one of the participants during the
LAC2010 conference 26-28 January
2010.

LAC2010: THEMES AND SUMMARIES

Below is a summary of the themes and subthemes of LAC2010, which are dealt with in the papers that
belong to the specific sections (Table 1). In the following, all six themes will be discussed, along with short
summaries of the corresponding papers. In this introduction a few papers have been regrouped within
the additional theme of Rescue Archaeology. Finally, in this section a discussion on a post-processual
theme will be presented: Landscape and Memory.
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Table 1. LAC2010 themes, abstracts and papers in this volume.

LAC2010 Themes and subthemes

theme

number

Number of

abstracts

Papers in

this volume

How did landscape change?

Natural and perceived landscapes
Landscape evolution

Human interaction with environment
Social theory

Global awareness and mutability
Peopling of landscape zones

Cultural forces in constructed landscapes

50

10

Improving temporal, chronological and transformational frameworks
Chronologies in landscape evolution with respect to stratigraphy,
geochronology, paleoclimatology and paleogeography

Relation between landscape transformations by humans and landscape

evolution by natural processes

23

Linking landscapes of lowlands to mountainous areas

Impact of relative sea level changes to landscapes and their inhabitants
Landscape change by mobile human groups and sedentary people
Behavioural continuity on a changing lowland landscape

Dynamic interactions between people and their mountainous landscapes
Relation between mountainous landforms and human presence

Seasonal connections between landscapes (transhumance etc.)

18

Applying concepts of scale

Use of multiscale datasets, test pit observations, geo(morpho)logical
mapping

Scale of historical landscapes and its spatial contribution

Changes in theorising space in archaeology

16

New directions in digital prospection and modelling techniques

GIS and archaeology: Integrating GIS into landscape archaeology
Satellite imagery as a resource in the prospection for archaeological sites
Predictive modelling of archaeological sites using geomorphology and
geoarchaeology, and using models of human behaviour and land use

Landscape change, human occupation and archaeological site preservation

35

10

16 -
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Table 1. LAC2010 themes, abstracts and papers in this volume (continued).

LAC2010 Themes and subthemes Number of  Papersin
theme abstracts  this volume
number

6 How will landscape archaeology develop in the future? 12 5

Contribution of landscape archaeology to addressing transition periods in
archaeology

Effect of climate change on expected developments in landscape archaeology
How might landscape archaeology be taught in the future?

What role can landscape archaeology have in heritage planning?

Sum 154 35

HOW DID LANDSCAPES CHANGE?

LAC2010 has shown that the theme of landscape change is dealt with in many diverse ways and disci-
plines. This general theme attracted the highest number of abstracts, as well as the highest number (10)
of papers in this volume, together with theme 5: New directions in digital prospection and modelling
techniques (table 1).

The majority of Theme 1 papers can be classified in terms of change in natural and perceived land-
scapes due to human interaction with the environment. Sometimes such changes in the landscape are
discussed together with preservation issues, as well as with settlement location choices. Reher et al. (this
volume) investigated the alterations made to an environment following the introduction of Roman gold
mines. The geomorphological alterations are described, complemented by pollen analysis. Together,
these methods show how the local population was drawn into the mining work, relocated to sites near the
mines and given specialised work to do to support the industry. Agriculture already had an impact on the
landscape in the Iron Age, but the removal of villages into the mountains meant that agriculture expand-
ed in this unlikely area, rather than in the more promising agricultural land lower down in the valleys.
The paper demonstrates clearly, in an interdisciplinary landscape archaeology project, how the Romans
radically reordered the landscape, settlement patterns and economy of this region.

In a river basin in Extremadura, Spain, a combination of field walking and geomorphological sur-
vey was employed, using GIS to draw together the dynamic natural river sedimentation and erosion pro-
cesses in relation to settlement patterns (Mayoral et al., this volume). The results produced a predictive
model showing where archaeology is likely to be found in situ, and where natural and man-made changes
will have removed archaeological sediments and finds from their original location. The research demon-
strates that the First Iron Age landscape was in fact densely settled, so much so that it was already spread-
ing off of the best agricultural land when the Romans colonised the area.

Demetradze & Kipiani (this volume) have surveyed an area of connecting river valleys in eastern
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Georgia, gathering together information from historical records and published excavations. The aim was
to integrate information from individual sites with the wider landscape, to consider the features in rela-
tion to each other and to the natural environment, and to place the landscape in a historical context, from
the 4th century BC to the 4th century AD. Classical and medieval sources are also integrated, adding to the
long-term perspective of this landscape study by providing evidence for the area’s decline.

Kampa & Ipsikoudis (this volume) demonstrate the importance of relic Byzantine monastic remains
in Rhodope, Greece. Remnants of Byzantine structures, mills, cisterns, water towers, churches, settle-
ments and a bathhouse have been discovered in this wooded landscape, but also the ecological traces left
by the Byzantine methods of land management. The monasteries were destroyed in the 16th century, but
the new Muslim settlers settled down near the monastic remains and they seem to have carried on some
ofthe early agro-forestry systems. Much of the complex early landscape has now disappeared, largely due
to modern afforestation.

In a study of English town commons, the archaeological content is investigated and reported on by
Nicky Smith (this volume). The past, present and future of English town commons are discussed. Smith
argues that town commons should be recognised as a valid historical entity and a valued part of the mod-
ern urban environment. In this study, landscape archaeology is landscape evolution: it is about the fabric
ofthe land as created and modified over a long period, in which people’s current activities are part of that
continuum.

In another cultural landscape change project, Nurme et al. (this volume) carried out an investiga-
tion of Estonian manor parks, researching historical archives together with field survey and cartographic
analysis. Estonian parks are unusual in that the Baroque style arrived late to Estonia and lasted long after
it had gone out of fashion in the rest of Europe. The manors built between 1730-1770 were in the Baroque
style, characterised by symmetrical planning, straight lines, avenues of trees and water features. After
1770, the new, more naturalistic English style gardens were created, but often mixed with the more formal
(and out-moded) earlier style. The combination has created a type of cultural landscape that the authors
argue is unique to Estonia.

The last two papers in this section focus not so much on landscape change, but rather on settlement
choices based on human interaction with the environment. Woltinge (this volume) combines archaeo-
logical data with geological features of pingo scars in the northern Netherlands in a statistical test. Pingo
scars have historically been regarded as good habitation locations for hunter-gatherers, because of their
relatively high position in the landscape and their easy access to water. Pingo scars also provide an excel-
lent base for environmental reconstruction based on palynological research. The study demonstrates that
human occupation and its interaction with the landscape seem to be based on much larger environmen-
tal elements than just the specific features of pingo scars.

In an interdisciplinary paper on irrigation and landscape, Maurits Ertsen (this volume) discusses the
ancient irrigation systems in the Zerqa triangle in the Jordan Valley. How might they have functioned?
Physical aspects of the irrigated landscape were explored by basic hydrological and hydraulic modelling.
Here, water tapped from the Zerqa River was transported to the fields through open canals by gravity. The
settlement patterns found in the valley suggest close connections to the canal system from the Iron Age
onwards. Climatic conditions typically would give irrigation a supplemental character. The paper con-
cludes that the application of physically based models yield realistic results when margins of uncertainty
for the physical parameters are being constrained by nature.
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The papers on this theme by Hajek et al. (this volume) and Kart Aktas (this volume) are discussed in the
additional theme of ‘rescue archaeology and threats to the cultural landscape’.

IMPROVING TEMPORAL, CHRONOLOGICAL AND TRANSFORMATIONAL
FRAMEWORKS

In this theme we have encouraged the participants of LAC2010 to send in abstracts that deal with a) chro-
nologies in landscape evolution, with respect to geological subdisciplines, and b) the relation between
landscape transformations by humans and landscape evolution by natural processes (table 1). Tradi-
tionally, there have been two contrasting views on landscape change. On the one hand, there are many
archaeologists who believe that cultural processes have been the dominant factor in landscape transfor-
mation. By contrast, those with a natural science background have tended to view natural processes such
as climate change as the key factors influencing landscape change. All of the papers submitted under this
theme illustrate the progress that has been made in interdisciplinary research, in which natural scientists
and archaeologists now work together to determine the effects of both cultural and natural transforma-
tions on the landscape.

Interdisciplinary research in the coastal region of ancient Etruria (Tuscany, Italy) interlinks histori-
cal, environmental and archaeological data in a detailed long-term overview of landscape change. The
research is drawn from a vast range of techniques including geomorphology, palaeogeography, remote
sensing, geophysical surveys, archaeological research (including intensive surveys and monitoring, ex-
cavations and underwater archaeology), archaeometric and archaeological studies of finds (metals and
pottery), bioarchaeology, the study of ancient and medieval epigraphy, literary sources, toponyms and
historical cartography. This ‘total archaeology’ approach has ensured that a range of natural and cultural
landscape features have been identified (Pasquinucci & Menchelli, this volume).

On a smaller scale, changes of vegetation connected to the erection and use of megalithic graves
resulted in a high-resolution reconstruction of land use and forest history at Krdhenberg in Schleswig-
Holstein, Northern Germany. Archaeological data corroborated by the pollen record suggests that human
impact occurred periodically in a period from the end of the Atlantic period (Neolithic), with an increas-
ing intensity during the Bronze Age (Sadovnik et al., this volume). The landscape of south-western Lazio,
Italy, was studied in a combined geo- and settlement archaeological approach, focusing on the changes
caused by humans in the Roman Republican and Imperial Age. The first results of a brief assessment of
the nature and extent of man-made landscape alterations in a part of the suburban hinterland of Rome
are presented, and the methodological framework is outlined (Teichman & Bjork, this volume).

An interdisciplinary study of the medieval city of Brussels showed that in its early stages the city
was not densely settled, contrary to an image in an illuminated manuscript. Evidence from early maps,
excavations and analysis of the soil and phytoliths indicate that agriculture took place in open spaces
within the medieval city itself, and as the population rose, the city became more densely populated and
the open spaces within it were slowly filled in (Vannieuwenhuyze et al., this volume).

The paper in this theme by Réssler et al. (this volume) is discussed in the additional theme of ‘Res-
cue archaeology and threats to the cultural landscape’'.
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LINKING LOWLANDS TO MOUNTAINOUS AREAS

The third theme addresses the links between lowlands and mountainous areas. The underlying assump-
tion while formulating the theme was that the contrasts between the two types of natural landscapes
are present in almost every part of the globe in variable scales and proportions. Moreover, lowlands and
mountainous areas form the background for mobile human groups as well as sedentary people. In a qual-
itative model of human-environment interactions in a western Andean valley, Peru, the adaptation to the
constraints of one limited resource (irrigable land) lead to the suboptimal exploitation of another limited
resource (water), which lead to an overall decline in agricultural productivity per unit of arable land and
to increasing vulnerability (Hesse & Baader, this volume). The paper shows that the inherent dynamics of
cultural landscape evolution in the context of irrigation-based societies may explain the observed chang-
esin the archaeological record. The paper is a contribution to the ongoing debate on potential causes for
cultural change in pre-Hispanic coastal Peru.

Mientjes (this volume) investigates the complexities of pastoral transhumance, using an ethno-
graphical approach coupled with historical research in order to understand the nature of pastoralism in
Sardinia, Italy, over the past 200 years. Understanding pastoralism ethnographically provides clues to
investigating it archaeologically, and shows that we can identify early transhumance routeways through
the mountainous landscape, as well as animal shelters and pens, wells and shepherds’ huts. This paper is
also discussed in the additional theme of ‘rescue archaeology and threats to the cultural landscape’.

An interdisciplinary landscape analysis, focusing on the Grosetto area of southern Tuscany, Italy
enabled Pizziolo (this volume) to define ancient shorelines, identifying where dry land would have oc-
curred in the different phases based on geological, historical and topographical criteria. The relation be-
tween lowlands and mountainous areas is nicely illustrated by the fact that prehistoric funerary activity
took place in the surrounding hills, while the settlements which are related to them are difficult to trace
because of the complex geological history of the low-lying alluvial plain.

APPLYING CONCEPTS OF SCALES

Theme 4 incorporates the use of multiscale datasets, from test pit observations to geological and geomor-
phological mapping, as well as how to apply concepts of scale in landscape archaeology. This theme also
addresses a classic difference between concepts of scales in geological and archaeological research. Ar-
chaeological research often departs from find spots or excavation sites by synthesising material finds in
economic, cultural and social networks that can extend over large areas. By contrast, geological research
combines information from drill holes and sedimentary sections (including laboratory analyses) into e.g.
regional-scale maps showing paleogeography or specific soil information. Often national scale maps in
palaeogeography cannot be used in regional or local archaeological prospection (Bazelmans et al. 2011).
Palaeogeographic maps usually integrate archaeological data only when it is useful for providing dating
evidence, e.g. when archaeological finds in certain stratigraphic layers can be used to date specific land-
forms (e.g. Vos & van Heeringen 1997). On the other hand, is it still a challenge to explore an integration of
reconstructed former landscapes including palaeovegetation with e.g. economic traffic on variable trans-
port routes of former civilisations? Two papers that reflect the ‘scale’ theme have been incorporated within
these proceedings.
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In arid parts of Australia hunter-gatherers moved over substantial areas, complicating the task of archae-
ologists interested in understanding behavioural changes related to human-environment interactions.
Holdaway et al. (this volume) analysed archaeological remains in a fifteen-kilometre long drainage sys-
tem and provided information on the nature of land use and movement over areas that are orders of mag-
nitude larger than those actually studied. The movement of flakes, interpreted as examples of ‘gearing up
behaviour’, occurred across distances that moved people well beyond the limits of the lake in the study
area. In the longer term, the accumulation of hearths indicates how the accumulations of behavioural
events relate to long-term shifts in the climate and therefore resource availability.

Surface assemblages of prehistoric sites usually reveal only part of the actual extent of the archaeo-
logical activity below ground. The difference between surface scatters and buried sites was assessed in
two archaeological case studies in Thesprotia, Western-Greece, which demonstrated discrepancies be-
tween surface and subsurface assemblages. Several multiscale data sets were acquired, including phos-
phorous sampling, trial excavations and geophysical techniques. Surface assemblages are biased mainly
through erosion and modern landscaping, but also due to so-called ‘walker effects’ (Forsen & Forsen, this

volume).

NEW TECHNOLOGY IN DIGITAL PROSPECTION AND MODELLING TECHNIQUES

The tradition of interdisciplinary methods is continuing and is now broadening to include new technolo-
gies, such as LIDAR and satellite imaging. GIS is enabling researchers to integrate different layers of data,
which further enhances the potential for interdisciplinary research and for quantification and mapping.
This was very well demonstrated in the fifth session of LAC2010: ‘New Directions in Digital Prospection
and Modelling Techniques’. A useful introduction to this theme is given in a broad overview of the recent
development of digital techniques within a ‘revolution’ in current landscape archaeology (Verhagen, this
volume). As a warning, Verhagen concludes that we are caught somewhere between the shining perspec-
tive of using quantitative models as exploratory, heuristic devices that can be used for a number of dif-
ferent research questions and the technical and theoretical limitations of what we are trying to do with
them.

Deodat & Lecoq (this volume) have used GIS and Google Earth satellite data to survey an area of
the Peruvian Andes for archaeological villages and structures, together with an analysis of the ecologi-
cal zones, rivers and roads through the mountains. Escobar has carried out a GIS-based investigation into
the Romanisation of the Antequera Depression in Malaga, southern Spain, in a statistical analysis of set-
tlement patterns. Viewshed analysis showed for the first time that pre-Roman, Iberian settlements were
predominantly on high ground, with a high degree of intervisibility, while in the Roman period this pat-
tern changed and inter-visibility became much less important (Moreno Escobar, this volume).

Opitz et al. (this volume) point out that LiDAR is a technique which is complementary to the tradi-
tional method of fieldwalking: although LiDAR works poorly on ploughsoils, it is very effective on many
areas that cannot be fieldwalked, such as uplands, marshes and particularly forests. The case study makes
the point very clearly: LIDAR is an extremely rapid and effective technique which is allowing archaeolo-
gists to see through forest cover and to map the archaeology below.

Van der Zee & Zuidhoff (this volume) argue for the use of LiDAR as a standard method to be used
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in archaeological planning within a lowland area within the Netherlands, a theme which runs through
many of the papers of Theme 5. Hesse (this volume) has used high-resolution LiDAR to carry out the com-
plete archaeological mapping of Baden-Wiirttemberg, and argues convincingly that extracting Local Re-
lief Models (LRM) from high-resolution LiDAR data has the potential to greatly improve the potential of
such data for the prospection, mapping and monitoring of archaeological sites.

Van Roode et al. (this volume) have combined a suite of methods for the survey of complex urban
sites, including intensive fieldwalking, aerial photography, LiDAR, geomorphological studies and a range
of geophysical methods, followed by limited excavation. The varied data is then integrated using GIS and
computer modelling. The team aims to develop a standard set of methods which others can adopt, and
which they hope to see become standard practice. The focus is on management and presentation and they
argue that computer reconstructions are not only a very effective way of providing a visual impression
of the site, but they are also a rapid way of communicating with the public, in that they can be produced
early on in the excavation and survey process. This project demonstrates a very high level of co-operation
and focus between three academic and research institutes and three private companies.

New directions in archaeological prospection are shown in two papers. The settlement probability
mapping and model uncertainty assessment provided by Fernandes et al. (this volume) provides an op-
portunity to test the statistical model and a more profound insight into the settlement location choices
for the Malia-Lasithi region in Crete during the Protopalatial period (1900-1650 BC). The methods pre-
sented here are totally novel within the field of archaeology. This quantitative assessment of model un-
certainty based on confidence intervals is usually lacking in settlement probability mapping.

In southern Germany, Posluschny et al. (this volume) present a GIS and database system with which
they model the agricultural potential of settlements within their natural surroundings based on topogra-
phy and soil quality. The model is used to calculate the maximum number of people that can be fed from
within the hinterland of both princely sites and ‘regular’ settlements by cattle and crops. The area around
the settlements can be defined by cost-based calculations, which suggests a territorial border based on
walking time. The model is then used to compare the agricultural potential of different settlement sites
as well as of sites from different periods. The research shows the potential for landscape archaeology in
general, but also bridges the gap between environment, culture and social behaviour.

The paper in this theme by Klagyivik (this volume) is discussed in the additional theme of ‘Rescue
archaeology and threats to the cultural landscape’.

What all of the papers in this session demonstrate is that there is a wide range of new tools that can be
applied to archaeological research, and integration of these methods has brought forth new ways of in-
vestigating and analysing the landscape. While van Roode et al. (this volume) would like to see a stand-
ardised practice, it is also worth considering on a case-by-case basis the range of possible methods, old
and new, that would be most appropriate for any survey and excavation. There are broad ranges of scale,
from mapping extensive areas using satellite data, to very detailed observation of the land surface, and
finally, there is detailed excavation. We would be reluctant to be too prescriptive about the methods that
any individual project or researcher ought to use; rather, we would argue that we should all be aware of
the range of possibilities of these new developments and make informed decisions when designing new
research projects.
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THE FUTURE OF LANDSCAPE ARCHAEOLOGY

The last session of LAC2010 (theme 6) discusses the future of landscape archaeology and offers a wide
range of different papers. Most authors discuss the interdisciplinarity of landscape archaeology and its
ambiguous meaning in society and academia. The role, history and future of landscape archaeology in
studies mainly situated in the United Kingdom are widely discussed. The future prospect of landscape ar-
chaeology is presented by Fleming (this volume) in the form of a SWOT Analysis (Strengths, Weaknesses,
Opportunities and Threats), in which the flexibility of landscape archaeology and its capacity to operate
at different scales are classified as strengths, next to contributions to human historical ecology. Weak-
nesses are formed by the dangers of localism, considered on geographical as well as historical scales and
in political and social context. Opportunities within the field of landscape archaeology include discover-
ies that challenge our perceptions of the world, while threats are formed by limitations of digital resourc-
es as well as ‘the postmodern challenge’ that has introduced an unhelpful and unnecessarily polarised
debate. Meier (this volume) discusses the shapeless use of the term landscape archaeology in actual ac-
ademia. With regard to the history of the term ‘landscape’, in Meier's opinion ‘landscape archaeology’
is the proper term to refer to any academic approach which concentrates on the social construction of
space. Interdisciplinary research necessarily has to communicate not only its results, but also the presup-
positions and rationalities of the participating disciplines. The author concludes that interdisciplinarity
is a specific form of academic social behaviour.

Most studies about landscape archaeology are studies of archaeology or geology, and are not about
landscape in the way it is meant to be (Fairclough, this volume). Landscape Archaeology, as Fairclough
argues, could become an important part of broader landscape research in addition to being a subdisci-
pline of archaeology. Landscape archaeology can bring special and unique expertise to landscape studies,
and can in its turn benefit from exposure to the different horizons, theories and aims of other landscape
disciplines. Herring (this volume) argues for the landscape archaeologist’s role to be widely inclusive in
academia and society. If all society matters, then all landscape matters and all stories have relevance. Her-
ring stated that all disciplines that are shown in inquisitive, theoretical, empirical and phenomenological
approaches are drawn into this, as well as all actors. In addition, historic landscape characterisation can
be used strategically as a spatial framework in which to assess the historic environment'’s sensitivity to
types of change, or its capacity to accommodate it. A future prospect is that landscape archaeology’s key
role may be not only to demonstrate how landscape diversity, the outcome of long, medium and short-
term change, came into being, but also how that understanding can most effectively inform a sustainable
future.

Finally, Johnson (this volume) states that interpretations based on the direct field experience of an
archaeologist should be revised. He argues that if landscape archaeology is to develop into a responsible
and rigorous field science, it must abandon theories based simply on direct experience and should in-
stead reflect more seriously on the relationship of evidence to interpretation.
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RESCUE ARCHAEOLOGY AND THREATS TO THE CULTURAL LANDSCAPE

One thing all of the papers in the section on New Technology have demonstrated is that the new tech-
niques for survey, mapping and quantifying archaeological landscapes have a great deal to offer in the
area of planning and conservation. In order to schedule or protect sites or landscapes, we have to first
map and understand their character. Our techniques for doing so have increased exponentially. This is
important, because the papers also demonstrate that we are not all doing research for pure empirical or
scientific reasons: the new techniques can also be applied to rescue archaeology. The use of rescue archae-
ology as a vehicle for research has been demonstrated in a number of papers in this volume and raises the
subject of the threat of destruction of archaeological sites and landscapes.

There are a number of threats to our cultural landscapes, some ongoing and some new. The way
that we react to these threats is an insight into what we value most highly. Archaeological sites and cul-
tural landscapes are threatened by urban sprawl, as exemplified in Kart Aktas's paper on Istanbul (theme
1, Kart Aktas, this volume); poor planning legislature can allow sites to be built upon or quarried away.
Gravel extraction has destroyed large areas of intact prehistoric landscape in England, including some
remarkably well preserved landscapes that were buried under alluvium (RCHME 1960). The Valetta Con-
vention has protected the archaeology in many European countries by regulating planning legislation
so that archaeology is taken into consideration, but agriculture is not specifically covered by the agree-
ment (Valletta Convention 1992). Agriculture is a major force for destruction, and plough damage has
destroyed countless sites across Europe. In Wiltshire (United Kingdom) a vast area of Salisbury Plain is
held as military land used for bombing, tank exercises and other destructive practices, and yet the aerial
photographs and LiDAR show that the archaeology has survived much better in this area than in the sur-
rounding, heavily cultivated farmland (McOmish 1998; Barnes 2003).

At the same time, agriculture is an essential part of our cultural landscape and agricultural prac-
tices have made our landscapes what they are today. The form of fields and field boundaries, drainage
and irrigation are all part of our national character, for instance hedgerows in Britain, drainage dykes in
the Netherlands and high pastures in the Alps and Mediterranean. Both arable and pastoral agriculture
play an important role in maintaining the landscape. The foot-and-mouth crisis in European agriculture
caused huge numbers oflivestock to be destroyed, and one fear was that the landscape would change dra-
matically without grazing animals maintaining the ecosystem. Chalk grassland was once regarded as a
natural ecosystem, but after experiments in grazing reduction on England’s South Downs, it was discov-
ered that when sheep are removed from chalk grassland, it will revert to woodland (Hope-Simpson 1940)
-as will many of our moors and heathland (Svenning 2002). The degree of openness in the woodland due
to wild herbivores and other natural occurrences is debated (Vera 2000), but there can be no doubt that
pastoralism has had a major impact on our cultural landscapes.

Mientjes (theme 3, this volume) has investigated the complexities of pastoral transhumance in Sar-
dinia over the past 200 years, showing that ethnographic studies can shed light on the cultural complexi-
ties of past and presentland use, ownership and grazing rights. He argues that understanding pastoralism
ethnographically provides clues to investigating it archaeologically, and shows that we can identify early
transhumance routeways through the landscape, animal shelters and pens, wells and shepherds’ huts.
Ethnographic evidence helps us to put such features into context, adding to our understanding of the cul-
ture, history, economy and physical geography of the cultural landscape.
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In some regions, there have been active efforts to eradicate the landscapes of the past. During the Cul-
tural Revolution in China, attempts were made to sweep aside the art, culture and landscapes of earlier
regimes. In the USSR and other former Eastern Bloc countries, the government attempted to eradicate
religious sites and symbols, or they were disregarded in the planning system. This issue was discussed
in Hajek et al. (theme 1, this volume). The authors describe the problem of restoring a landscape of great
historical importance, which has been largely destroyed by open cast mining. In the Middle Ages the
region had a religious element which dominated the way the landscape would have been seen and un-
derstood. Whole villages were destroyed by coal mining, and what is possibly even more poignant, pil-
grimage routes - dotted with chapels, crosses and other markers - have been obliterated. The authors
pose the question: how do you restore such a landscape? They argue that minor landmarks such as cross-
es, chapels, statues and milestones should be preserved, even if they are preserved out of their original
context, which no longer exists. It is not ideal, but it is preferable to losing these monuments altogether,
along with all that they represent.

Klagyivik (theme 5, this volume) tells a similar story of destruction. She has undertaken interdiscipli-
nary research on monastic gardens in Hungary and the vicinity, using historical maps and GIS to identify the
surviving remains of garden features. She went on to apply geophysical methods (particularly resistivity) to
survey any areas which have not been built upon or destroyed. A particular problem with such research in
Eastern Europe is the disregard of the former Soviet regimes for religious structures and the wilful destruc-
tion of so many monastic features in the landscape. An example is the hermitage at Majk, where there are
surviving remains of Baroque, English, 19th-century and early 20th-century garden styles - a whole history
of monastic garden design on one site. The tragedy of this example is that after hundreds of years of both
preservation and development, it suffered the most devastating destruction in the period after World War II.
On a more hopeful note, research into garden design is providing the information needed to reconstruct and
preserve such monuments, and Klagyivik has provided a fine example of how this should be done.

Rosler et al. (theme 2, this volume) have also addressed problems of widespread landscape destruc-
tion. Their study, set in Eastern Germany, uses rescue excavation in advance of open cast mining as a vehi-
cle for archaeological landscape research. Charcoal was created in this area on a small scale in the Middle
Ages and on a large scale from 1567 until the 19th century, when it was used for fuel in the nearby iron
manufactory. Over 400 charcoal-burning hearths have been excavated, and the impact on the environ-
ment has been analysed in terms of geomorphology and vegetation change. A key impact of deforesta-
tion for charcoal burning has been the erosion of the underlying Pleistocene sands, which have blown
away and buried areas of the medieval and later landscape. Pre-medieval sites have also been discovered,
including Mesolithic flint scatters, Neolithic and Bronze Age burials, Bronze Age post structures and a
3rd/4th-century Germanic village. This study is a good example of rescue archaeology, turning round a

destructive process and using it to gain information.
LANDSCAPE AND MEMORY IN POST-PROCESSUAL ARCHAEOLOGY
The notion that our landscapes are made up of elements of past and present is hardly new. The past has al-

ways been a source of fascination, and we can see evidence for this in religious structures and burial tradi-
tions from earliest prehistory to the present day (Bradley 1987, 2002). Bronze Age barrows cluster around

LAC2010: FIRST INTERNATIONAL LANDSCAPE ARCHAEOLOGY CONFERENCE - 25



earlier, Neolithic barrows, seeking an association with what came before (Parker Pearson 1993). Early
Bronze Age barrows become incorporated into field boundaries in the Late Bronze Age (Bradley 1978), or
later shrines were built on top of them. In 601 Pope Gregory advised the English Abbot, Mellitus, to build
Christian altars on pagan religious sites, and there are many examples of this in England (Muir 2000, 153).
In the city of Bath, for instance, the Roman bath sits upon the Celtic Shrine to Sulis, and beside the two,
providing further religious continuity, is the Abbey church of Saint Peter and Saint Paul. This phenom-
enon is widespread (Bradley 1987), a key example being the Dome of the Rock in Jerusalem, which is built
on top of the Temple of Solomon.

The degree to which people are aware of the age of their landscape differs; some farmers can be
good sources of information, while others scoff at the notion that there is anything of interest below their
ploughsoils, unaware of the extensive remains that exist just below the surface. Knowledge of local his-
tory and folk memory are variable; there are still villages in England with rivalries going back to the Civil
War. The way that people perceive the landscape around them, and the age of the landscape, is an area
that spans both archaeology (particularly post-processual archaeology) and Environmental Psychology.
Environmental Psychologists look at the responses of people to particular landscapes, their perceptions
and how they experience the landscape; influences include culture, personality, role (e.g. farmer, painter
or hillwalker) (Craik 1986). An interesting new discovery is that not only do views of natural landscapes or
vegetation actually reduce stress, but landscape paintings reduce the anger and stress of workers in office
settings (Kweon et al. 2008). This is another interesting overlap between the arts and sciences within the
field of Landscape Archaeology.

CONCLUDING REMARKS AND FUTURE RESEARCH

The LAC2010 has shown that an interest in landscape archaeology is worldwide and is emerging in new plac-
es which have not previously had much support for such studies. LAC2010 has made a first thorough inven-
tory of international landscape archaeological research that has been carried out in the first decade of the 21st
century. Overseeing the results of the papers presented in this volume, while comparing them with the ini-
tial LAC2010 conference themes (table 1), shows that quite a number of subthemes have been covered, while
some remain still to be explored. In natural and cultural processes of landscape change, true integration of
social change and processes in natural landscape evolution is still a challenge (e.g. Reher Diez et al., this vol-
ume). We need more integrated examples of landscape transformations by humans and landscape evolution
by natural processes (e.g. Pasquinucci & Menchelli, this volume; or Vanniewenhuyze et al., this volume). Var-
iable scale concepts can be further applied on lowland and mountainous landscape systems, while also the
integration of information on the scale of historical geographical landscape research with archaeology and
physical (palaeo)geographical data (e.g. Holdaway et al., this volume) will be a next step in future research in
landscape archaeology. The papers presenting new technology illustrate the new possibilities for integrat-
ing interdisciplinary data (e.g. Deodat & Lecocg, this volume; or Escobar, this volume), and are therefore an
important driving force into the future of landscape archaeology. In the ‘Future’ session the interdisciplinary
nature of landscape archaeology and its ambiguous meaning in society and academia is well covered by all
papers in this theme (Fleming, this volume; Fairclough, this volume; Herring, this volume; Johnson, this vol-
ume; or Meier, this volume), and should set the stage for the future research agenda.
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Based on the results of LAC2010, we call for more integration and collaboration with respect to the vari-
ous (sub)disciplines involved in landscape archaeology. In the United Kingdom the distance in academia
between the ‘field’ and material landscape studies with post-processualism is extremely large (Fleming
2007, 2008; Johnson, 2007a, 2007b). In this volume the discussion goes on (Johnson, this volume; Mei-
er, this volume), and is also described as an unhelpful and unnecessarily polarised debate (Fleming, this
volume). Within continental Europe (Germany, The Netherlands) the division appears to be moderate,
although also in these regions a formal division in academic educational systems hinders integration be-
tween the archaeological sciences, such as environmental archaeology and geoarchaeology, with human-
ities-based archaeology departments where archaeological theory plays a greater role (see also Meier, this
volume). The objectives of LAC2010 were set out to form a medium of discussion between disciplines.
Within the contributions of these proceedings it has been shown that the methodology in many papers
covers multiple disciplines, and also that various examples of collaboration exist between archaeologists,
historical geographers and earth scientists, which gives rise to the hope that future developments will
show more interdisciplinary studies and therefore better integrated landscape archaeological research.
The course of the discussion at LAC2010 in all six thematic sessions also gave rise to a discussion on
what other themes in Landscape Archaeology might be pursued in the future. Some suggestions were:

- Can the understanding of the relationship between other cultures (past and present) and their
landscapes inform our community as we seek to manage changing modern landscapes in a sus-
tainable way?

- Can the behaviour of past people in changing landscapes inform our decisions and help us to
adapt to climate change in various changing landscapes in the world today?

- Whatis the impact of relative sea level change on former landscapes, and how did people in the
past react to such processes of natural landscape change?

- What is the relationship between landscape transformations by human causes and landscape
evolution by natural processes? How dependent are people on their natural landscape?

- How are landscapes described by a) natives with traditional values, and b) geographers and ar-
chaeologists? Is there a connection between landscape perceptions in cultural traditions and
the natural conditions of landscape processes and /or geological resources?

- How are landscapes perceived by people today, and how might this have differed in the past?

- How are landscapes influenced by anthropogenic, historical, social, and /or economical process-
es through time and space?

Some of these ideas are already being pursued, which demonstrates that we are sharing a worldwide ‘cli-
mate of opinion’ in which many of us are thinking along the same lines. The final question has been a
key area of landscape research since the 1920s, but the climate change issues are more recent. When we

LAC2010: FIRST INTERNATIONAL LANDSCAPE ARCHAEOLOGY CONFERENCE - 27



look into the future of the 21st century we see that the impact of climate change on the global landscape
can only be considered in a wide interdisciplinary approach, such as that taken in the latest reports of the
IPCC (Pachauri & Reisinger 2007). Today, for example, there is much focus on the Inuit and the ways that
they are coping with climate change (e.g. Ford et al. 2008). The United Nations and many NGOs are sup-
porting the use and development of indigenous technology and engineers are promoting ‘intermediate
technology’ which often relies on traditional methods of agriculture, water management and engineer-
ing (Scialabba & Hattam 2002; IAASTD 2009). Attempts are being made to correlate indigenous soil clas-
sification techniques with modern soil analysis and mapping, with some success (Gray & Morant 2003),
although it is difficult to reconcile the two systems which rely on different variables and observations
(Payton et al. 2003). This is certainly a forward-looking approach, however, and using GIS to map the dif-
ferent soil types has had some success.

LAC2010 has attracted a wide variety of relevant disciplines in landscape archaeology today, has
made an inventory of the current situation and presented its potential for future research in these pro-
ceedings. It is useful to have ideas for further research, and to identify lacunae in our understanding, but
we are also very aware that our colleagues at the LAC are a group of dynamic researchers who have ideas
oftheir own. With the Proceedings of LAC2010 established, we can now look forward to hearing about the
new research directions and results that our colleagues come up with at the next international Landscape
Archaeology Conference (LAC2012), to be held at the Freie Universitdt in Berlin in June 2012. Landscape
archaeology today has been positioned clearly within this new developing field of research between art
and science.
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ABSTRACT

The interpretation of a number of previously excavated Classical period archaeological sites has advanced
our understanding of the formation processes of cultural landscapes in Iberia (east Georgia). In the 1950s,
remnants of fortifications discovered in the close vicinity of the modern village of Tsitsamuri (east Geor-
gia) were identified as part of the defensive system of Seusamora, one of the two fortified cities of Iberia
mentioned by Strabo. Archaeological sites with different functions subsequently uncovered in the vicin-
ity were also linked with Seusamora. According to the archaeological record, this fortified city with its ag-
ricultural lands played an important role in the socio-cultural life of Hellenistic Iberia. However, ancient
Georgian written sources do not provide any information about Seusamora itself. The written records
mention another contemporary fortified city, Armaztsikhe, referred to as Harmozice by Strabo, and high-
light its significance while neglecting Seusamora. It is probable that this fortified settlement lost its im-
portance in the Roman and early medieval periods, but its agricultural lands remained vital. As a result,
Seusamora appears to have been subordinate to the newly developed polis of Mtskheta, which became the
capital of Iberia in Roman times.

This paper adopts a landscape archaeology approach that is innovative for Georgian archaeology,
and aims to define a provisional model of the sequence of the development and decline of the Seusamora
settlement, and to bring to light the natural and cultural prerequisites that stimulated the changing con-
figurations of settlement networks through time. The reconstruction of natural and cultural landscape
history deals with the integration of human perceptions, written records and cultural factors rebuilt from
the artefacts and their natural counterparts. This approach revealed the Seusamora settlement system
and its spatial and temporal changes in diverse chronological, environmental and social frameworks.
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INTRODUCTION

Studies of the origin, development and decline of past human settlement are of great importance in ar-
chaeology. From prehistoric times, humans tried to adjust their dwellings to their environment. Presum-
ably, at an early stage of human development, adaptation was more instinctive than cognitive. However,
experience obtained over time allowed an ancient human community to settle down in an area with a fa-
vourable environmental setting and shape, and to construct a surrounding landscape. Settlement devel-
opment is deeply connected to a proper human understanding of the environment. In the past, humans
gradually acknowledged micro and macro environments and, as a result, a dynamic process of their con-
stant interaction emerged. Relationships between past human communities and the environment affect-
ed natural site formation processes and, subsequently, human cultural stability and change over intervals
oftime. These processes have stimulated consideration of archaeology as a human ecology and one of the
components of the environment as a whole (Butzer 1984).

This concept prompted Georgian archaeology to take a new and different approach: to place archae-
ological sites in a wider environmental context, to consider them as creations that emerged from the set-
ting of an area, and to study their relationship to the changing environment in which they existed. In this

context several research questions arose:

- How may we explain settlement development and decline at Seusamora?

- How have natural and cultural factors stimulated changes in the settlement network configura-
tion?

- How are the new patterns of settlement related to changes in the landscape itself?

- When did exploitation of the Aragvi river banks begin?

- What was the nature of the exploitation of the countryside in Late Antiquity?

This paper aims to answer these research questions through the methodologies employed, some of which
were innovative for Georgian archaeology. The main innovative approach was that attention was drawn to
the landscape in the broadest meaning of this term. The concept of landscape was employed as widely as
possible, and it was considered as a continuum of constructed and conceptualised landscapes. These non-
exclusive, even overlapping, aspects specified a range of cultural landscapes (Ashmore & Knapp 1999).
The interpretation of aerial photographs and the application of GIS (Geographic Information System) and
of GPS (Global Positioning System) tools were also innovative. These were used to complement the inves-
tigation of the physical landscape by means of a surface survey, field mapping and a consideration of the
geology of the area and a study of historical maps. Ancient written sources were analysed and compared
to the archaeological record and to landscape evidence. Multidisciplinary data integration provided in-
dicators of human activities on the one hand and landscape change on the other. Landscape, variously
measured, is simply that very context in which objects are found, and from which meaning can be sought
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(Stoddart 2000, 3). The human-land interactions that took place on this particular landscape of eastern
Georgia were considered over the period from the fourth century BC to the fourth century AD.

THE SURVEY ZONE AND THE SEUSAMORA SETTLEMENT SYSTEM

The area chosen for our study is located two to three kilometres from the modern village of Tsitsamuri in
the east Georgian historical province of Shida Kartli (Inner Kartli). This is an area of approximately 5 km?
ascending from the left bank of the Aragvi River at 460 metres above sea level and rising to 680 metres
on a fortified hill. The Aragvi River flows from the southern slope of the Caucasus Mountains to join the
KuraRiver 1.5 km south of Tsitsamuri village. It is an important feature in the area, and presently occupies
a relatively shallow cutting. A modern highway crosses the lowlands on the left bank of the Aragvi. The
whole area is bordered on the north-east by Saguramo Mountain. The landscape is characterised by steep
and gentle slopes, hills and flat areas, and a flood plain. A number of relief units can be defined: mountain
slopes covered by deciduous trees, hills partially covered by bushes, low and open valleys that are tran-

Figure 1. Map showing location of study area, Seusamora, Mtskheta,
Armaztsikhe. Inset shows location of Georgia within the Caucasus.
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sected by several gullies and small rivers. The small rivers join the Aragvi River (fig. 1). The positions of
watercourses shaped the landscape. Alluvial land, which is situated on the left bank of the Aragvi River,
is used for agriculture and horticulture. The landscape as a whole is a homogenous sector due to cultural
and historical factors that will be considered below.

Archaeological studies of the area over the last 50 years involved a series of excavations which were,
however, neither systematic nor intensive. Some excavations were limited to small-scale or salvage opera-
tions that exposed archaeological sites or features separately. The archaeological sites discovered in the
area in question during different time spans will be discussed in chronological order.

The earliest archaeological site discovered within the area was funerary in character. Two parts of a
cemetery were excavated in the lowlands on the left bank of the Aragvi River (figs. 2. 4a, 4b). The cemetery
yielded pit graves, some of which were roofed by stone slabs and covered with piles of stone, and cists. The
first part was dated to the fifth to third centuries BC on the basis of the grave goods (Ramishvili 1959). The
second part was attributed to the fourth to third centuries BC (Djgarkava 1982). Since then, however, the
archaeological data have been revised and a more precise date of the end of the fourth to the beginning of
the third centuries BC has been suggested for the lower chronological range.

Figure 2.

1. a Fortification wall
b Round Structure
Settlement

Post Structure
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Figure 3. The Basement
of the Round Structure.

The discovery of a round structure and fragments of a defensive wall on the hilltop led to the identifica-
tion of the fortification system of Seusamora city, as mentioned by Strabo. Archaeological investigations
were stimulated by a passage from Strabo’s ‘Geography’: ‘The passes from Armenia into Iberia are the de-
files on the Cyrus and those on the Aragus. For, before the two rivers meet, they have on their banks forti-
fied cities that are situated upon rocks, these being about sixteen stadia distant from each other - I mean
Harmozice on the Cyrus and Seusamora on the other river. These passes were used first by Pompey when
he set out from the country of the Armenians, and afterwards by Canidius’ (Strabo XI, III, 5). Strabo men-
tioned two fortified cities at the confluence of the Kura (Cyrus) and Aragvi (Aragus) Rivers. Harmozice
was discovered first (in Georgian written sources it is known as Armaztsikhe). On the basis of its architec-
ture, wall paintings, baths and the luxury grave goods unearthed there, Harmozice was thought to be the
residence of the kings of Iberia (Apakidze 1968). The discovery of Harmozice facilitated the identification
of another fortified city, Seusamora. Strabo described precisely the location of the two cities and the dis-
tance between them. Both cities were situated on naturally fortified hills at a distance of three kilometres
from each other. In addition, the etymology of the toponym Seusamora has been studied and it has been
suggested that it is a modified Greek form of the Georgian Tsitsamuri (Melikset-Bekov 1917, 252; Apaki-
dze 1958, 130).

Archaeological evidence assigned to Seusamora city comprises the remains of a dry-stone forti-
fication wall and a round structure built with grey sandstone blocks and adobe. The foundation of this
structure was cut into the rock and was overlaid by block courses connected to each other vertically and
horizontally, probably by means of iron and wooden fasteners (fig. 3). The structure was thought to be a
tower. A substantial number of tile fragments were scattered around, some of which were painted red and
had arrow-shaped markings (Apakidze 1958). This type of tile was widespread in Iberia and is attributed to
the first century AD (Dzneladze 1996). Excavations had revealed parts of the defensive system of the city
but, owing to alack of excavated data, the location of the settlement itself remained unknown at that stage.

A structure with an octagonal shape and a rectangular annex was excavated in the north-eastern
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area of ‘sb’ valley (figs. 2, 3). The basement of the structure was constructed with cobblestones and adobe
(fig. 4). The remains of plastered timbers were found in the centre. The structure had two doors: one on
the north side and the other on the west, connecting the octagonal part with the annex. Piles of tiles were
found above and around the basement of this structure. Some of them were painted red and had arrow-
shaped markings. The structure was probably used for guarding the valley and also for storing crops or
plants (Kipiani 2003).

The third part of the cemetery was located about 300 metres east of the first part, on the opposite
side of the modern highway (fig. 2, 4c).This section consisted exclusively of cist-type burials. The buri-
als yielded grave goods, such as pots and bronze and iron pins, which found close parallels with items
from the Samtavro cemetery located 1.5 km to the west, on the right bank of the Aragvi River (Abutidze
& Glonti 1999). Among these burials should be mentioned one cist made of worked stone slabs. A cir-
cled cross was engraved on the inner part of the eastern slab (fig. 5). This cross appeared to provide a date
for the cist. This shape of cross, which is usually assigned to Constantine the Great, was a popular image
in early Christian Georgia. However, by the beginning of the fifth century AD it had lost its emblematic
character and was not reproduced after this time. Thus this cist and, correspondingly, this section of the
cemetery could be attributed to the late fourth century. The chronology of the cemetery suggested that it
functioned over at least eight centuries - from the fourth century BC to the fourth century AD. The pres-
ence of graves suggests the existence of a synchronous settlement.

Figure 4. The Basement of the Octagonal
Structure.




Figure 5. The Cist with the Engraved Circled Cross. See also the full colour section in this book

The research design called for in the identification of the settlement included a careful archaeological
study of the landscape. This involved a walkover survey, the collection of surface scatters (potsherds, tiles),
the observation of cultural layers, site sampling and site mapping (GIS maps) in conjunction with avail-
able aerial photography. However, there is no ‘right’ sampling strategy for such a survey, just as there is
no single strategy appropriate to all excavations (Barker 1991, 4). The principles of site selection and loca-
tion within the landscape were also addressed. The landscape was used as a tool and the sites in question
were considered as creations that emerged from the environmental setting of the area. The observation
of specific cultural and landscape features, the exploration of how the sites related to their local landscape
and the interpretation of site locations suggested that the settlement associated with this cemetery was
concentrated on the higher terrain, which has a predominance of open vegetation, light and well-drained
soils. The settlement was defined by its natural setting, which correlated with specific landscape forms. A
high terrace was located directly below the fortified hill and appeared a perfectly suitable area for perma-
nent settlement and land use (figs. 2, 6).

The site survey also identified agricultural lands, an integral part of the built environment. The field
system consisted of three valleys that were suitable for a subsistence strategy based on both pastoral and
arable agriculture (figs. 2, 5a, 5b, 5¢).The irrigation canals exposed in the first valley suggested that the in-
habitants of the area had practised arable agriculture. There is no clear evidence for the dates of the arable
lands or irrigation canals themselves, but we can assume that the fields were exploited from the time that
the settlement was established. The canals could also have been introduced in those times. The exploi-
tation of these agricultural fields could have continued into the medieval period and even until modern

1.1 CULTURAL LANDSCAPES OF SEUSAMORA IN EASTERN GEORGIA - 39



Figure 6. The Permanent Settlement
located below the Fortified Hill.

times, before they were used as a storage space for a Soviet military base. In spite of these findings, a pro-
cess of agricultural intensification could not be inferred.

Previous Georgian archaeological studies conducted in this area were mainly limited to excava-
tions and descriptions of sites and artefacts. Findings were never placed in any kind of context nor even
interpreted. They were just compared to analogous materials from other parts of Georgia. The present
research aimed to link and complement existing data by new site surveys, analyses and interpretation
supported by innovative approaches. As a result, the dwelling area of Seusamora city has been defined.
Previously excavated archaeological sites and features with differing functions have been placed in a wid-
er environmental context and linked to each other, and an archaeological map of the site has been cre-
ated. A holistic view illustrated the whole concept of the landscape and the Seusamora settlement system
was revealed. The Seusamora settlement system consisted of a fortified city, attendant agricultural lands,
apasture area and a cemetery (fig. 2). The fortified walls and a structure were located on the highest point,
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on the hilltop (680 metres AMSL). A settled area was found more than a hundred metres below (540 me-
tres AMSL). A cemetery, post structure and field system were located at the lowest points (480-460 metres
AMSL). The location of the archaeological sites and similar construction materials stressed their linkage.
This was reinforced by the fact that all components were guarded by a single defensive system that was in
keeping with the natural and cultural situation of the area.

Spatial manifestations were stressed in a study of components of the state administration of Urar-
tu, a kingdom of which parts were located in southern Caucasia (in the modern Republic of Armenia).
Physical features and their relations to each other were described as fundamental to the formation and
operation of the state apparatus. Three axes of architectonics - settlement location, size dynamics and to-
pography - were discussed. The location of the settlements were described in terms of two primary met-
ric dimensions, elevation and position, each of which interact to define architectonic relations. Location
was understood as a regional measure of built environments that defined patterns of movement between
them and highlighted the spatial definition of subject-state interactions (Smith 1999).

While considering the landscapes of Seusamora, the geology of the area should also be taken into
account. The area has been in its present condition from the late Pleistocene. However, in the classical
period, natural changes still affected the environment of the area as evidenced by modifications of the
Aragvi River banks. The Aragvi and Kura flood plains were densely covered by deciduous forests, parts
of which are still visible in areas adjacent to the cities of Tbilisi and Rustavi (Maruashvili 1971, 286-290).
These cities are located 20-30 km to the east of the Tsitsamuri and Mtskheta areas. The soils in these areas
also indicate that there was a process of deforestation (Sabashvili 1965, 286-292). Archaeological records
recovered from the areas under question suggest that intensive human occupation of this neighbour-
hood took place in the beginning of the first millennium AD. The process of deforestation at this time
probably caused increased sedimentation and a rise in the Aragvi river bed, and consequently a rise in its
water level. We can argue this based on the fact that the parts of the fourth-century-BC cemetery located
onthe edge of the Aragvi River are being washed by its waters. Nineteenth-century topographic maps and
modern ones also show a difference between the lines of the banks of the Aragvi River today and more
than a century ago. Cultural modifications of this locale, together with natural factors, caused transfor-
mations in landscape in the classical period. These developments probably resulted in the creation of an
additional, third area of agricultural land (figs. 2, 5a).

The inhabitants of Seusamora settlement were mainly engaged in agriculture and cattle breeding.
Objects from burials of differing dates suggest that pottery was developed within the settlement as well.
Bronze and iron items were present in the graves. However, due to an absence of evidence, nothing can
be said about activities connected with metallurgy. To understand the composition of the settlement and
the activities of its inhabitants, three interdependent factors should be studied. Three proposed levels
comprise: (a) individual buildings or structures, (b) the settlement layout, and (c) the settlement distribu-
tion or the spatial relationships between different communities on a zonal scale (Tringham 1972: xxiii). In
the case of Seusamora we possess neither structure nor settlement layouts. However, the spatial relation-
ships can be presumed on a settlement level, but not on a community level. Consequently, the inhabit-
ants’ lifestyle could not be detailed.
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DISCUSSION

At this stage of our research we are not in a position to discuss the dates of the establishment and decline
of the fortified city of Seusamora. Archaeological and written records and landscape do not provide ad-
equate information. In particular, archaeological evidence and the Georgian records are not fully aligned.
According to Strabo, the fortified city of Seusamora existed in the first century BC. It had a favourable nat-
ural and strategic position. The Seusamora settlement system and its fortifications suggest that the status
of the city was self-regulating and it probably possessed a special significance in late Hellenistic - early
Roman times. However, Georgian medieval written records do not provide any information on this. Pre-
sumably, the city lost its advantageous position with the rise of Mtskheta. The city of Mtskheta emerged
on the opposite side of Seusamora, at the confluence of the Aragvi and Kura rivers. A significant change
occurred in the organisation of the landscape in the area during the Roman period and Mtskheta became
the capital of Iberia. The city grew into a major urban centre as a result of its central position and trading
privileges. It was located at the intersection of roads from Colchis, the North Caucasus, Armenia and Al-
bania and gained control of the area.

The nature of the relationship between these two cities is rather obscure. It depended on a variety
of political and economic factors that are disregarded by the Georgian written sources. Landscape evi-
dence is more reliable. Population growth and the establishment of the new polis increased the demand
on the food supply. Most probably, the Seusamora urban settlement declined gradually in a competitive
environment, but continued its existence as a rural settlement due to its fertile lands which supplied the
metropolis of Mtskheta. The creation of the third agricultural field in the lowlands on the left bank of the
Aragyvi River might be attributed to this time period. The fact that Seusamora is not mentioned in Geor-
gian written records might be explained as follows. By the seventh to eleventh centuries AD, when the
Georgian sources were written, Seusamora was already rural land, of insufficient importance to be men-
tioned in the historical records and, besides, Georgian authors were obviously not familiar with Strabo’s
work. Thus, we presume that Seusamora took on the meaning of the countryside that surrounded the
central polis, and in Roman and medieval times its lowlands were defined as agricultural with permanent
fields. We are now in a position to understand the meaning of the term dabnebi (a place or an area) re-
peatedly mentioned in the Georgian historical sources in relation to cities. Apparently what is meantisa
chora or rural settlement. The similarities between Iberian settlements and the settlement networks that
existed in Hellenistic and Roman Greece are noteworthy (Alcock 1993, 2002).

We have evaluated and integrated multidisciplinary data: historical, archaeological/cultural, and
natural. This approach has allowed the changing configuration of the Seusamora settlement system and
the corresponding modifications in the landscape under human impact to be tracked. The creation of the
Seusamora settlement system shaped the cultural landscape of the area, and we have attempted to recon-
struct the development of this cultural landscape. From the beginning of the fourth century BC, the high
terrain was occupied by the inhabitant community, while the lowlands were used as a cemetery. Accord-
ing to Strabo, the hill was already fortified in the first century BC. The displacement of the population to-
wards the valley areas probably began at the beginning of the first millennium AD, an indication that the
principle around which the landscape was organised had changed. Before this time the lowlands were
uninhabited due to the dense tree cover. The shift of the settlers to the lowlands and intensive produc-
tion strategies resulted in woodland clearance. More fertile soils were exploited. As a result, a more stable
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landscape developed, which was oriented towards the central polis and which possessed specific, well-
defined territories. The central polis appeared to be Mtskheta, which emerged after the final modification
of the right bank of the Aragvi River. The form and function of the landscape had changed.

This state of affairs relates to the appearance of permanent settlements in general (Patterson 2006).
These processes, reinforced by the nature of human interactions with the landscape, supported the crea-
tion of the cultural landscapes of Seusamora. It is acknowledged that the three interpretive descriptors
of meaning-laden landscapes - constructed, conceptualised and ideational - are often difficult to differ-
entiate. Furthermore, landscape is essentially all of these things at all times: it is the arena in which and
through which memory, identity, social order and transformation are constructed, played out, reinvented
and changed (Ashmore & Knapp 1999, 9-10).

Similar approaches have been employed in studies of the political landscapes of Urartu. Regime,
economy and the built environment of the kingdom have been used to identify the landscape of the pol-
ity - the spaces real, perceived and imagined that were created by political communities as sovereign
territories. Politics lives in landscapes where the experiential order of spatial practices are part of a multi-
dimensional reorientation of special practices that also attempt to transform the perceived links between
people and place and the imagined sources of the landscape. Pictorial images of built environments are
more ambiguous in origin, leaving room for an account of how distinct imagined landscapes mediated
institutional relationships (Smith 2003).

CONCLUSIONS

Our approach to landscape archaeology studies has revealed the importance of environmental and cul-
tural interrelations. It has emphasised the development of better interdisciplinary procedures in order
to achieve more objective interpretations in Georgian archaeology. In the Seusamora example discussed
here an attempt was made to reconstruct landscape history, to model interactions between human com-
munities and the landscape, and to establish parameters for settlement patterns. A settlement system
with agricultural lands has been identified for the first time in Georgian archaeology. This may serve as
a provisional model for settlement patterns that will facilitate a better understanding of the interactions
between site networks and the utilisation and modification of the landscape.

REFERENCES

Abutidze, A. & N. Glonti. 1999. Excavations at Tsitsamuri, The Results of Investigations of Mtskheta Archaeological
Institute 3 (in Georgian), 27-28.

Alcock, S.E. 1993. Graecia Capta. The Landscapes of Roman Greece. Cambridge University Press, Cambridge.

Alcock, S.E. 2002. Archaeologies of the Greek Past. Landscape, Monuments and Memories. Cambridge University Press,
Cambridge.

Apakidze, A. 1958. Seusamora - Tsitsamuri of Antique Sources, Works of Djavakhishvili Institute of History 4 (in Georgian),
119-140.

Apakidze, A. 1968. Cities of Ancient Georgia (in Russian), Metsniereba, Tbilisi.

1.1 CULTURAL LANDSCAPES OF SEUSAMORA IN EASTERN GEORGIA - 43



Ashmore, W. & A.B. Knapp. 1999. Archaeological Landscapes: Constructed, Conceptualized, Idealized. In Ashmore
W. & Knapp A.B. (eds.) Archaeologies of Landscapes: Contemporary Perspectives (Social Archaeology), 1-30. Wiley-
Blackwell, Malden, MA.

Barker, G. 1991. Approaches to Archaeological Survey. In Barker G. & Lloyd J. (eds.), Roman Landscapes: Archaeological
Survey in the Mediterranean Region, 1-9. British School at Rome, London.

Birkeland, P.W. 1999. Soils and Geomorphology. Oxford University Press, New York.

Butzer, K. 1984. Archaeology as Human Ecology. Cambridge University Press, Cambridge.

Djgarkava, T. 1982. Kamarakhevi Cemetery. Catalogue, Mtskheta 6 (in Georgian), 189-91.

Dzneladze, M. 1996. Clay Construction Material of Classical Georgia (Tile) (in Georgian), Bermukha, Tbilisi.

Johnson, M. 2007. Ideas of Landscape. Blackwell Publishing, Malden, MA.

Kipiani, G. 2003. Agricultural Lands of Mtskheta: Tsitsamuri, Iberia-Colchis (in Georgian), 110-117.

Layton, R. & Ucko, J.P. 1999. Introduction: Gazing on the landscape and encountering the environment. In Ucko, J.P.
& Layton R. (eds.), The Archaeology and Anthropology of Landscape, Shaping Your Landscape, 1-20. Routledge,
London.

Maruashvili, L. 1971. Geomorphology of Georgia (in Russian). Metsniereba, Tbilisi.

Melikset-Bekov, L. 1917. Discovering Strabo’s Seusamora, IKORGO I-3 (Reports of Caucasian Department of Russian
Geographic Society) (in Russian), 249-255.

Patterson, J.R. 2006. Landscapes and Cities. Rural Settlement and Civic Transformation in Early Imperial Italy. Oxford
University Press, New York.

Ramishvili, R. 1959. Kamarakhevi Cemetery, Materials for Georgian and Caucasian Archaeology 2 (in Georgian), 5-54.

Sabashvili, M. 1965. Soils of Georgia (in Georgia). Metsniereba, Tbilisi.

Smith, A.T. 1999. The Making of an Urban Landscape in Southern Transcaucasia: A Study of Political Architectonics.
American Journal of Archaeology 3 (1), 45-71.

Smith, A.T. 2003. The Political Landscape. University of California Press, Berkeley/Los Angeles, CA.

Stoddart, S. 2000. Introduction. In Stoddart, S. (ed.), Landscapes from Antiquity, Antiquity Papers 1, 1-10. Antiquity
Puplications LTD, Cambridge.

Strabo. 1988. The Geography of Strabo Vol. V, translated by Jones, H.L.. Harvard University Press, Cambridge, MA.

Tringham, R. 1972. Introduction: Settlement patterns and urbanization. In Ucko, J.P, Tringham, R. & Dimbely, G.W.
(eds.), Man, Settlement and Urbanism: xix-xxvii. The Garden City Press Limited, Hertfordshire.

44 - LANDSCAPE ARCHAEOLOGY BETWEEN ART AND SCIENCE



1.2 Irrigation and landscape:
An interdisciplinary approach

Author
Maurits Ertsen

Department of Water Resources Management, Delft University of Technology, the Netherlands
Contact: m.w.ertsen@tudelft.nl

ABSTRACT

Studying irrigation history is studying the history of civilisation in dry areas where the natural environ-
ment and water infrastructure are closely connected. Yet, surprisingly little is known about the ways ir-
rigation provided the material base for civilisations to prosper. Our knowledge how irrigation developed
as interplay between hydraulic and humans is limited, presumably because that kind of knowledge is
highly interdisciplinary in nature. Several aspects of water use in irrigation systems need to be explored,
including timing and distribution, in order to study how water fluxes on different time scales could be in-
corporated in archaeological research. This paper discusses irrigation in the Zerqa triangle in the Jordan
Valley where water tapped from the Zerqga River was transported to the fields through open canals under
gravity. The settlement patterns found in the valley suggest close connections to the canal system from
the Iron Age onwards. Physical aspects of the irrigated landscape will be explored by basic hydrological
and hydraulic modelling.

KEYWORDS

irrigation, Jordan, explorative modelling, water management

45



INTRODUCTION

A most fascinating aspect of irrigation is the close connection between civilisation and the natural envi-
ronment in which water infrastructure acts as interplay. Many civilisations of the past have used irriga-
tion to feed their population. Intensified production provided a relatively secure food source for a larger
population as it enabled the peasant population to produce a surplus to support the non-peasant popu-
lation. Food security enabled development of city kingdoms in many regions: Mesopotamia, Egypt, the
Indus-valley, China, Mexico and (coastal) Peru (Scarborough 2003). Because of the importance of irriga-
tion, it has been well studied. The well-known Hydraulic Hypothesis is based on manipulation of water
from larger streams for irrigating areas without reliable rainfall. Despite this valuable research, what has
been stated by one author more than 25 years ago is still a valid comment. ‘Much of the archaeological
literature on irrigation canals merely notes their presence at a certain period(s) and records their associa-
tion with sites. It may describe or even classify the main features of an irrigation system [...] but does not
fully elucidate the technology, hydraulics or hydrology of the canals. Even where excavations into canals
have been carried out, the researchers have not used their data to its full potential [...]."” (Farrington 1980).

In other words, how the irrigation systems underlying the ancient civilisations may have func-
tioned, is not clear at all. Irrigation systems, spatial conglomerates of artefacts, are supposed to supply
crops with water. This requires both physical distribution facilities to transport water and socio-political
arrangements to coordinate between actors in dealing with water flows. User strategies have an impact
on the system and the system constrains user actions. Hydraulic behaviour of irrigation systems result-
ing from human action is partly constraining and partly enabling human action. Irrigation systems have
structuring properties (see Sewell 2005; Ertsen 2010; Ertsen & Van Nooijen 2009). Analysing irrigation
development through hydraulic and hydrological modelling will build understanding on how these sys-
tems may have been operated at the various stages of their development, how water was distributed and
how agriculture was organised, in relation to the settlement patterns of the regions.

As much as elsewhere, human survival in the Zerqa triangle in the Jordan Valley depended on the
human ability to adapt to the natural environment, not just in the reactive sense, but also in the proac-
tive sense of shaping the environment, with a major instrument being irrigation. Temperatures are very
high because of the low altitude of 300 metres below mean sea level. Average winter temperature is 15
degrees Centigrade, while the summer average is 32 and maximum daily temperatures of 40 to 45 degrees
are quite common. Rain falls only between November and April, with an average of about 290 millime-
tres a year, although annual variability is quite large. Theoretically the average falls just within the limit
that is considered the minimum for dry-farming, but frequent droughts would make it impossible to sus-
tain a stable society of some size without a more secured water supply from irrigation. The Zerqa triangle
has been extensively studied within the Settling the Steppe-project, and I use the extensive data available
through these studies in this paper (Kaptijn 2009; see also Kaptijn et al. 2005; Van der Kooij 2007). My in-
terest is to develop ideas on how irrigation in the Zerqa triangle may have functioned. In this paper I focus
on the relation between crop water needs, rainfall and irrigation strategies. I start with a little background
on irrigation in the Zerqa triangle, followed by a discussion on crop water requirements and water avail-
ability. Then I develop some first ideas about irrigation system management and discuss some first mod-
elling results. The paper ends with an outlook to future work.
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IRRIGATION IN THE ZERQA TRIANGLE

Modern irrigation in the Jordan Valley is generally drip irrigation, but before the 1960s, a canal system
existed that may well have a long history. Available 19th- and early 20th-century itineraries suggest that
the few people who lived in the Valley at this time used canals that tapped water from the river Zerqa (Ka-
ptijn 2009). Aerial photographs taken in the 1940s clearly show a number of small canals that brought
water to fields located at considerable distance from the river. On unpublished blueprints from the East
Ghor canal, a construction project after World War II, the old canal irrigation system is depicted in great
detail (fig. 1; Kaptijn 2009). Three main channels tapped water from the Zerqga, with a series of secondary
and tertiary canals irrigating a considerable area. Maintenance and construction of these canals will have
been labour intensive and required a communal effort as a large area was dependent on a single primary
channel. The Jordan Valley was only sparsely populated and the aerial photographs show that only a small
part of the entire system was in use. It is unlikely that 19th-century farmers developed a large irrigation
system which they used only partially. In 1920, inhabitants of the Zerqa Triangle stated that ‘neither they
nor their fathers made these channels; they only cleaned existing ones’ (Kaptijn 2009).

As several sources suggest that the Jordan Valley was devoid of sedentary population during the
17th and 18th century, the only likely large-scale farming society from which 20th-century people could

Figure 1. Schematic
overview of the
irrigation system of
the1gth and 20th
century (Kaptijn
20009).




Figure 2. Irrigation canals and
associated sugar mills in the
Mamluk period (Kaptijn 2009).

have inherited the irrigation system was that the Mamluk period (1260-1500 AD), when the Valley was
widely used for sugar cane cultivation. Sugar cane is a tropical crop that grows in summer and needs large
amounts of water. In the Jordan Valley climate, irrigation would have been vital. Sugar was produced by
crushing the cane and boiling the juice down until raw sugar remained. This was done locally in water-
mills. Several of these watermills or sugar-related sites have been excavated. All known mills are located
along the three main irrigation channels known in the 20th century or along known wadis (fig. 2). It is
thus likely that the 20th-century irrigation system dates back at least to the Mamluk period.

Although there is no direct evidence in the form of excavated canals it is likely that a similar system
of canal irrigation existed in the Iron Age Il period (1000-540 BC). From the number of tells it is clear that
the Zerqa Triangle was rather densely populated during this period (Kaptijn 2009). Although the large
number of tells which were found are usually small, it is unlikely that many small contemporary com-
munities could have existed in this dry area over a prolonged time. Furthermore, archaeobotanical data
show crops were grown that cannot have been cultivated without irrigation in this area, for example large
quantities of flax. There is no direct evidence on how irrigation was practised but the presence of tells in
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the middle of the plain in combination with the layout of the Zerqa triangle suggests that canals would
have provided the water. The potential routes of canals are limited by several features in the landscape,
and the main channels may have been located at more or less the same place as during pre-modern times.

A different system of cultivation was probably practised in the Late Chalcolithic and Early Bronze
Age (3600-2300 BC). It is clear that during the Early Bronze I period many small sites were located in the
plain and along permanent water courses like the river Zerqa and the Wadi al-Ghor. In the Early Bronze II
and III periods this system changed and habitation shifted from the valley plain to the foothills. Instead
of several small villages people grouped together in larger walled settlements. It is clear that during the
Early Bronze Age the Zerqa Triangle was quite densely occupied. The climate was probably slightly more
humid than today, but not so much that higher evaporation rates, and thus crop growth, could be sus-
tained by rainfall only. As the rivers and wadis were at that time not as deeply incised as today, they would
have submerged the area regularly. The hypothesis that Early Bronze Age communities practised farming
in the floodplains could very well apply to the Zerqa Triangle (Kaptijn 2009).

CROPS AND WATER

Let us turn first to the orders of magnitude of water needed for crop production. How much of this water
need was met by rain and how much by river flow? What are the differences per crop and what can be said
about the temporal pattern of water required? As far as can be established, the agricultural techniques
open to the different communities in the different periods discussed above would have been comparable.
This means that the agricultural base for which crop water requirement can be determined are compa-
rable. Cropping patterns for the different periods were determined using archaeobotanical data from ex-
cavations, ethnographical analogies and the few ancient texts available (Kaptijn 2009). For the Iron Age,
the data show high amounts of cereals, both in seeds as in number of samples. Cereals need significantly
more water when they are almost mature than when they are germinating. The Mamluk period is in some
respects considerably different to any other period. Within other periods all evidence points to simple
subsistence farming for the local market, whereas the Mamluk period saw large-scale sugar cane farming
in the valley. Sugar cane may have taken as much land as possible, even if this came at the expense of the
local population’s subsistence (Kaptijn 2009). The villagers probably worked as employees on the planta-
tions, with food crops being grown on fields that lay fallow from sugar cane.

For all cropping patterns, crop water calculations were made using the simple standard approach
as given by the Food and Agricultural Organisation (FAO). In this approach, crop development is divided
in four different stages, from emerging to maturing. The duration of each developmental stage differs
per crop and the total amount of time needed to reach maturity. In the Jordan Valley the high tempera-
tures cause plants to mature more rapidly than average. Agricultural reports from the early 20th century
have documented the growing seasons of the most common crops. These timing aspects have been used
to make the FAO data applicable to the specifics of the Jordan Valley. In each phase, a so-called crop coef-
ficient expresses how the crop transpiration relates to potential evapotranspiration. For example, when
emerging, crops have shorter roots and cannot evaporate as much as when mature. The climatic data on
potential evapotranspiration and rainfall were available at the agricultural station in the Zerqa triangle.
River flow data were taken from Nedeco (1969). Although the climate in the region definitely changed
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over time and discharge and rainfall will have differed, these differences are supposed to be not extreme-
ly large. Climatic proxy data suggest that the Iron Age II period may have been comparable to today, but
that the Mamluk period might have been more humid (Kaptijn 2009). There is much more to be discussed
about changes in climatic conditions in the region and the impact on human activities (see for example,
Issar & Zohar 2004), but for the present study, modern data on rainfall, temperature and river discharge
were used for analysis.

Taking the modern climate data and combining them with the crop data, it can be determined how
much water a crop needs (Kaptijn 2009). These water demands can be connected to a real stretch of land
actually cultivated when the total cropping pattern is known. For the cropping system documented in
the 1950s in this part of the valley, frequencies and amounts of cultivated crops were determined. First,
it must be noted that as much as 30% of the land lay fallow. A large proportion was taken up by cereals,
while fruit and vegetable took up only small plots of land. Using the relative importance of crops, the wa-
ter demands can be translated into irrigable hectares given the water availability in the river. On average,
the base flow of the Zerqa River is usually sufficient to irrigate the area potentially served by irrigation ca-
nals tapping from the river Zerqa, which is about 45 km?. However, this simple estimation assumes that
people were able to use all of the water in the river, which is unlikely. Furthermore, when taking the driest
year of the data series, much lower areas of about 18 km? appear to be available for irrigation. The Mam-
luk period is again different, as a dry year would typically sustain only twelve irrigated km?2. Sugar cane is
a highly water-demanding crop.

WATER REQUIREMENT AND IRRIGATION STRATEGIES

Existing studies on physical properties of ancient irrigation tend to apply straightforward calculation
routines, similar like the one presented above. A simple example shows the potential of adding a little
more real-world complexity. For an ancient system in Peru, water requirements for cotton were calculat-
ed with a similar approach (in the FAO Cropwat model; Ertsen & Van der Spek 2009) which proved to be
comparable to what Nordt et al. (2004) found. The resulting water use scenario, which was supposed to be
optimal, as it sustained maximum crop transpiration throughout the growing period, was used as input
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for WaSim, a one-dimensional soil-water balance model, which includes soil water movements, even on a
very basiclevel (Hess et al. 2000). Figure 3 shows that the physically more realistic results suggest that the
crop cannot sustain evapotranspiration for full growth, as water moves down from the root zone to deeper
soil layers. The downside is that WaSim applies a daily time step and thus needs daily values for forcing
inputs like rainfall, evaporation or other data. Obviously, daily data for 3,000 years ago are hardly avail-
able. In case of the Peruvian case modelled above, this can be overcome, as there is no rainfall in summer
and evaporation does not change that quickly.

In the Jordan case, however, rainfall is an important aspect of the water balance. Rainfall data are
available on a monthly basis. The question then is how to translate these monthly values to daily val-
ues. Usually some kind of rainfall generating algorithm would be applied for that (as in Whitehead et al.
2008). For this paper I applied two simple, different methods, as I only want to make the point that it mat-
ters how rainfall data are included in the analysis. Figure 4 shows these two methods for a two-year time
frame of the total sample. The lower graph shows rainfall and resulting evapotranspiration (in WaSim)
for rain-fed wheat when rainfall is proportionally distributed over a month; the upper graph shows what
happens in case rainfall is randomly distributed over a month. It is worth noting that the total amount
of water available for crops is the same, although the shape of the graphs may suggest otherwise. The
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sketchy rainfall pattern of the upper graph is reflected in sketchy evapotranspiration, as crop and soil only
evaporate what is actually available. However, sketchy evapotranspiration may mean that the crop devel-
ops less smoothly than average rainfall may suggest. Especially young crops, with their underdeveloped
root system, are vulnerable for water stress. When water stress occurs early in the growing season, the
crop may actually not develop and as such not profit from better water availability later in the season.

An extreme case of such a situation is presented in figure 5. The figure shows crop evapotranspira-
tion, and thus growth, of a wheat crop planted in November with rainfall averaged over the period. Cal-
culations were made in Aquacrop, a crop water model developed by FAO. One of the crops was modelled
starting in dry soil at wilting point (wp), when crops cannot extract the water in the soil anymore. The
other crop was modelled with the soil being at field capacity (fc), meaning that the soil contains the maxi-
mum amount of water for crops to be extracted. As the continuous and growing evapotranspiration sug-
gests, this crop managed to develop. The model indicated that the crop produced a biomass of 8.3 ton per
hectare in Aquacrop, with an actual yield of wheat of 2.5 tons per hectare. The dry crop did produce bio-
mass, but only 0.135 tons per hectare, which never managed to produce any yield. The exact numbers are
not that important, but the difference between considerable biomass and no biomass is. The figure not
only shows the importance of starting conditions when studying irrigation and yields, but also suggests
that irrigation may not have been needed, as rain fed agriculture is an option on the Zerqga plain when
soils can be brought to field capacity.

Crop transpiration rainfed Figure 5. Dry and wet starting
conditions.

Days —— Transpiration fc  — - Transpiration wp

In many canal irrigation situations comparable with the Zerqa triangle, the start of the growing season
is largely determined by rainfall. Typically, irrigation is not the single source of water in these situations,
but is used to supplement the rainfall which will be available most of the years in the growing season.
The crop is sown when the rain has started, with irrigation starting once the river flow has increased be-
cause of the rains. This means that in the early season crops would need to survive on rainfall. For farm-
ers, determining the optimal starting moments can be difficult. If one is too early, because of some good
rains which are not sustained, the young crop may not prosper because of drought conditions in the early
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stage. In case of late sowing, the water availability is probably fine, but the crop may grow too long in the
dry season after the wet months. As shown above, the difference between a good choice and a bad one
may actually be defined as having a harvest or not. Calculations confirmed that a single ‘rescue’ irrigation
gift relatively late in the season, 100 days after sowing and with dry starting conditions, is too late, as the
crop already died. Full irrigation during the entire season will not have been needed, at least not to sus-
tain crops like wheat, which can grow on deeper soil moisture as soon as its roots can reach deeper layers.
For crops like vegetables, which have roots that go less deep and need more frequent watering, irrigation
may have been more vital during the growing cycle, with less water required per gift. Issues like starting
date, rainfall patterns, crops and irrigation needs are highly dependent on each other, and thus need to
be carefully studied before conclusions on feasibility of crop strategies can be drawn. Further and more
detailed analysis would need to include statistically developed scenarios of rainfall and other variables.
Based on the analysis so far, I will take one step further in another direction and develop some ideas about
irrigation in the Zerqa triangle, especially about system management.

IRRIGATION MANAGEMENT

Climatic conditions as in the Zerqa triangle typically would give irrigation a supplemental character. Typ-
ically, in supplemental irrigation the issue is not to match the crop water requirements exactly, but to give
the crop a boost every now and then during the season to avoid too high and continuous water stress. Typ-
ically, a pre-sowing irrigation gift to ensure starting conditions could be applied. It may be possible that
such a gift is arranged through flooding, either arranged or natural. Although I will not pursue this now,
such agricultural water management might have been typical for Bronze Age agriculture in the Zerqa
triangle. Furthermore, the first gift after sowing should not be too soon, as this could damage the young
plants. Periods between gifts would be in terms of weeks, not days. A scenario developed in Aquacrop, in
which a wheat crop receives three irrigation gifts during the season, after 30, 60 and 90 days, each 75 mm,
showed that unfavourable, dry starting conditions could be overcome. Wet starting conditions would still
produce more crop transpiration, but dry starting conditions would not lead to problems with crop sur-
vival. These three gifts of 75 mm would be delivered within 30 days to all farmers. When we assume that
water should be available to the entire area covered by the irrigation canals of figure 1, required flows can
be calculated (table 1; fig. 6). With upstream canal number 1 as the largest potential irrigable area by far,
and thus the limiting area, a continuous flow in the canal system of 0.22 m3 /s would be needed during
30 days. Assuming irrigation during day and night time, as is not uncommon, this flow would allow the
whole area to be irrigated in 30 days with the required 75 mm. Canals 2 (middle) and 3 (downstream), each
considerably smaller than canal 1, together cover about the same area as canal 1.

As such, canal 1 would need to be operated continuously during the total irrigation period of 90
days. Canals 2 and 3, however, could be operated in at least two different ways. In one scenario, the canals
could be operated at the same time. In another scenario, the canals could be operated one after the other,
as their total operation time is about 30 days. This second scenario requires less total flow for the three ca-
nals together. When comparing base flow in the Zerqa river with the water demands of the two scenarios,
it becomes clear that operations after each other, thus some kind of cooperation between canals 2 and 3,
pays off, as the system as a whole seems to be under much less stress. Obviously, the relative positions of
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Table 1. Irrigation gift of 75 mm every 30 days

Canal Irrigation gift Estimated surface Irrigation time Discharge
m m?2 Days m3/s

1 0,075 7500000 30 0,22

2 0,075 2500000 10 0,22

3 0,075 5250000 21 0,22

Figure 6. Simplified canal system.
See also the full colour section in
this book

canals 1, 2 and 3 need to be accounted for. It is clear that canal 1 as the upstream user has potentially less
problems, but physical upstream positions do not necessarily coincide with social upstream positions
(Ertsen & Van Nooijen 2009).

To analyse this issue of spatial dependency in irrigation further, and to include more realistic pro-
cesses like river fluctuations, other types of analysis including canal modelling is needed. For example,
in a study on Mesopotamia, Altaweel (2007) concluded that, amongst others, ‘gravity flow irrigation’ pro-
moted stable yields. When taking a closer look, however, these calculations conceptualised this gravity
flow as a 150 mm water volume in one time step. One wonders whether such water gifts could actually
be delivered, as inflows would for example fluctuate. A first attempt to analyse actual water fluxes in the
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same Peruvian system mentioned earlier suggested uneven distributions of flows and thus volumes over
the irrigation system (Ertsen 2009). The pattern was consistent with different material remains in differ-
ent parts of the irrigated the area, and could be associated with differences in water availability and man-
agement practices (Hayashida 2006).

To include this complexity from the irrigation-management perspective in the Zerqa triangle, a ca-
nal model was developed using the software package SOBEK. First, each main canal detected on the base
map (fig.1) was simplified (fig. 6). Each of the three canal areas was further simplified by equipping the
main canal with offtakes each irrigating sub-areas of 50 hectares. This yielded fifteen offtakes along ca-
nal 1, five along canal 2 and ten along canal 3. Given the length of the canals, the distances between these
model offtakes were different for each canal area. Canal cross-sections and slopes were based on data
available on the 20th-century situation. With this model set-up, different scenarios were tested, including
starting irrigation upstream or downstream, including infiltration, gate settings, etc. For each scenario
it was calculated how much water would enter each 50 hectare sub-area during the 30-day interval. The
total volume delivered to each sub-area was compared to the reference volume shown in Table 1. As it is
unknown what management was applied in the Zerqa triangle, the relative certainty of water delivery to
each sub-area, defined as the average amount of water arriving in a sub-area for all scenarios compared to
the reference amount expressed in a percentage, was plotted on the canal map.

The canal system included in the model was based upon the canals from the 20th century. As such,
results cannot be used directly for other periods. Especially the Mamluk period, with its irrigation of sug-
ar cane and the need to divert water to the mills, will need a different treatment in terms of hydraulics. In
figure 7, the relative certainty mentioned above is shown as an overlay to the Iron Age settlement map.
As was to be expected, the upstream areas of the main canals have a more reliable water delivery than the
downstream areas. Canal 3 is an interesting case, as the entire area appears to have a relatively high water

Figure 7. Relative certainty of
water delivery. See also the full
colour section in this book
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Figure 8. Linking water
security to settlement.

security, even though the area is downstream of the other two. When one simplifies figure 7 into likely
areas of influence of the three main canals together in relation to Iron Age settlements (fig. 8), it becomes
apparent that the area in the grey circle must have been able to draw water from the canals to the north
of the system in the Zerqa triangle. Furthermore, where the red area would represent a relatively certain
area of influence of Zerqa water, the blue area may be the most interesting. In this area, which roughly co-
incides with canal 3, many settlements were found. Although these are close to the river, and as such not
necessarily linked to canal irrigation, the settlements come awfully close to the canals projected on the
Iron Age map. Is this a construct of my approach or an indication of the relative water security brought to
these settlements through canal-based irrigation?

FIRST CONCLUSIONS AND OUTLOOK

The calculations and modelling discussed above are still relatively simple. However, I think I have shown
that it is worthwhile to develop such a modelling-based approach to generate the fluxes and balances in
ancientirrigated environments, as it can yield new insights in these environments. The modelling results
for the Zerqa area indicated that rain-fed irrigation would have been possible, in the case that starting
conditions for the crops would be favourable. Furthermore, it was shown that irrigation in the growing
season could overcome dry starting conditions. In both cases, irrigation would have been needed, but
could result in quite different management arrangements. However, in all irrigation management ar-
rangements, sharing the water from the river would have been an issue. The model results suggest that
cooperation between users of the different canals would have been more beneficial than conflictual.

56 - LANDSCAPE ARCHAEOLOGY BETWEEN ART AND SCIENCE



These conclusions need to be taken with care. A fundamental aspect of the modelling methodology is
that the reference situation is unknown, which in my view demands modelling approaches explicitly
based on the physical processes creating surface and subsurface water fluxes. A recent initiative of the
International Association of Hydrological Sciences, Predicting in Ungauged Basins (PUB), shows the
strength of new, largely understanding-based methods instead of calibration-based methods. PUB aims
to improve existing hydrological models in terms of their ability to predict in ungauged basins, with a fo-
cus on predictive uncertainty, alternative data sources and the links between these two issues (Sivapalan
etal. 2003). It is true that simple, conceptual models do allow for quick analysis of water systems. Simple
models, however, cannot provide the detailed analysis of the material context for irrigation needed in
this research, precisely because there is no information to validate the models of ancient irrigation sys-
tems. The drawback of using conceptual models is their inherent uncertainty in the values for the model
parameters, which are not based on realistic physical behaviour. These model parameters need to be cali-
brated against real data, which are not available. Applying conceptual models only will increase the un-
certainty of model outcomes. Compare the irrigated landscape with a bath tub, for which we can establish
physical properties and set realistic filling and emptying mechanisms, including a shower (rainfall), tap
(river) or leak (groundwater) - compare with Harrower (2008) who used a digital elevation model (the
bath tub) to define the channels when analysing irrigation in Arabia. Setting parameters in such a model
requires good quality data on aspects like soils, climate, geology and groundwater. Applying physically
based models can yield realistic results, even in catchments without measured data (Lange et al. 1999, as
margins of uncertainty of the physical parameters are being constrained by nature.
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ABSTRACT

The landscape of north-western Bohemia covers the area between the towns of Duchcov, Most and Bilina
and its immense historical value could hardly be overestimated. Unfortunately the landscape was heavily
hit by the industrial era of coal mining (especially on the surface) and it was exfoliated on a large scale.
Mining is in decline, and we are facing the task of restoring almost annihilated landscapes, including
their memory traces. It is important to summarize the possibilities and methods of recalling, or ‘re-creat-
ing’ landscape memory, and even to search for new ones.

The paper works with the symbols of a specific predicative value - ‘minor landscape monument’,
e.g. crosses, statues, small wayside chapels, etc. These widely disappeared because of brown-coal mining
in the mining area of Bilina, and thus are endowed with extended symbolic strength. The leading idea of
this project of preservation and recalling of memory traces in an industrial landscape is that of regard-
ing small landscape monuments as the main source of historical identity and an equally essential tool for
re-creating it. This project was worked out as a case study investigating the decayed small monuments as
well as their re-calling in the strip-mine area of Bilina. The retrieval of information regarding essential cul-
tural, historical, and natural values as well as a general development plan were implemented on the basis
of multi-disciplinary cooperation including philosophy, cultural heritage theory, landscape architecture,
landscape planning and horticulture. As a result ‘the principles of preservation and recalling of memory
traces’ themselves were proposed as the general attitude to the preservation and recalling of historically
precious areas within industrial, deeply changed landscapes afflicted by aberrations of modernity.

A methodical procedure has been thus evolved to be used for a wide range of landscapes of high his-
torical value that have been roughly modified by industrial activities.
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AREA DESCRIPTION

The north Bohemian brown-coal basin covers the area between the Kru$né hory mountains (Erzgebirge)
and Ceské stfedohofi (Central Czech Highlands). The land was heavily hit by the industrial era of coal
mining, which dates back at least 200 years in this area. Today, coal mining has declined. The Bilina
Mine, one of the last persisting active mines, covering an area of 7,441.59 ha, produces boiler coal with
annual production of 9 million tons and with 50 million m3 of overburden soils stripped (Bilina Mines,
2009). The core area is situated behind the western border of the active mine, between the villages of
Marianské Rad¢ice and Lom (fig. 1) and it is supposed to be the ‘Bilina Nord Mine Multifunctional Open-
Air Museum' (Hajek et al. 2009).

Figure 1. Orthophotomap of the area (©GEODIS Brno, Ltd.): Krusné hory mountains in the north-
western part. Bilina Mine, one of the last active mines, covering the area of 7,441.59 ha. The
Bilina Nord Mine Multifunctional Open-Air Museum is proposed in the core area. ArcGIS map:
Matakova 2009.




Figure 2. Historical map from the 2nd military survey (©Austrian State Archive) overlapping with
the present state (©GEODIS Brno, Ltd.). Intentionally composed landscape with the structure of
lanes, pilgrims’ routes, composition axes, etc. The map depicts the villages destroyed because of
brown-coal mining. ArcGIS map: Matakova 2009.

The immense historical value of the area between the towns of Duchcov (Dux), Most (Briicks) and Bilina
(Bilin) could hardly be overestimated (fig. 2). The basic landscape structure is derived from the early
Gothic period in association with the mission of the Cistercian Monastery in Osek (Ossegg). The Ba-
roque layout of the landscape is at least of the same importance; moreover, pilgrimage routes create an
obvious axis within the landscape structure. The pilgrimage route Marianské Rad¢ice (Maria Ratschitz)
- Libkovice (Liquitz) - Hrdlovka (Herrlich) - Osek (Ossegg) was created just within the framework of
foundation of the monastery in Osek (Ossegg). Another landscape-forming axis is the route between
Osek (Ossegg) and Duchcov (Dux), which became the centre of the domain in the 15th century. Dux
later became the property of the Waldsteins and this enabled successive remodelling of the landscape
structures, namely axes and viewpoints. The pilgrim’s site of Maridnské Rad¢ice (Maria-Radschitz) with
Hnévin Castle above the city of Most form a unique part of the view axis, spreading within the landscape
(fig. 3). A unique archaeological site is situated nearby. Archaeological excavations from the partially
destroyed village of Svétec are considered to be among the most beautiful archaeological excavation
collections from the 6th century in Central Europe. The excavations were presented on the occasion of
the exhibition ‘Schauefenster, der erste: Kelten und Germanen an der Elbe’ in Dresden in 2009 (Poppova
2009). The 18th century was a turning point, since that was when the brown coal mining developed and
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Figure 3. One

of the last quite
well-preserved
examples of the
historical concept
of the composed
landscape, village of
Marianské Radcice
with church and
cloister, Hnévin
Castle on the hill
above the town

of Most (in the
background). Photo:
Matakova 2009.

is still going on now. The onset of mining changed the landscape quite substantially. The landscape was
heavily hit by the industrial era of coal mining (especially on the surface) and exfoliated on a large scale.

EXCLUSIVENESS

Two forces oppose each other within the Bilina Mine landscape. On the one hand the landscape is one of
the most precious in terms of its historical values. On the other hand its inner sense and the task are rath-
er modern: you see remnants of villages and towns, abolished due to coal mining requirements (fig. 4),
you see immense sites of mine dumps as well as the profiles of baggers and excavators in the background
of the big mountains of the Kru$né hory (Erzgebirge) and Ceské stfedohoti (Central Czech Highlands)
nearby. These contrasts between the Middle Ages and modernity, and modernity and post-modernity are
considered to be the main source of exclusiveness of the area; moreover these opposing principles merge
into each other, fighting each other, paying deference to each other. The contrast as a message is high-
ly visible, and therefore symbolically strong. The proposed ‘Bilina Nord Mine Multifunctional Open-Air
Museum' in close contact with the active Bilina strip-mine itself is therefore a fortunate idea highlighting
commemorative functions of the landscape and merging them together with other possible functions,
especially recreational. There is no effort on the part of this submitted project to put the industrial devel-
opment aside, to define it as principles going astray, as principles fallen into oblivion.

GOALS

The sense of the ‘Bilina Nord Mine Multifunctional Open-Air Museum’ landscape project is focused on
two main goals: to enhance the quality of the environment especially for local people and, above all, from
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Figure 4. Fragments
of destroyed villages:
mine-pit lake with
electric pole. Krusné
hory mountainsin
the background.
Photo: Matakova
20009.

the point of view of this contribution, to recall the lost landscape memory. The common theory of reculti-
vation is worked-out in detail, but the same cannot be said about the ‘recultivation’ of cultural traces. Out-
lined project principles are a small contribution to the general methodology of ‘recultivation of cultural
traces’ and could be used on other landscapes too. In general it has to be said in advance: To restore almost
annihilated landscapes absolutely, including their memory, cultural and historical traces, is not possible
because the landscape itself represents ‘Change’, fully linked with time and entropy.

SUMMARY OF INTRODUCTORY ANALYSES AND EVALUATIONS

The methodical process of introductory analyses and evaluations is linked to the common principles of
landscape character assessment that are in use in the Czech Republic (Salasova 2007, Bukacek & Matéjka
1999, Low & Michal 2003). For the purpose of the presented case study, several steps have been proposed
for a comprehensive evaluation:

- Analysis of contemporary landscape layout values

- Analysis of visual and perceptive characteristics (fig. 5)

- Analysis of vegetation layer

- Registering of historical and cultural values

- Registering of the road system

- Evaluation according to criteria (visual and perceptive characteristics, vegetation, historical and

cultural values, etc.)
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Figure 5. Analysis of visual and perceptive characteristics — panorama: South-eastern view from
the reference point no. 17. (Hajek et al. 2009). Corel Draw X4: Matakova 2009. See also the full
colour section in this book

METHODOLOGICAL PROBLEMS

The restoration of a landscape of such uniqueness raises a number of methodological issues. Theoreti-
cally, research and design principles rest on the question of how one area, though familiar, could be the
heir of old living networks and stories of a different, though familiar area. In our approach we regard mi-
nor landscape monuments as those which could represent the entire fund of lost monuments. Why do we
think that small landscape monuments fully deserve to bear such a broad task? The answer is given by the
theory of landscape and cultural heritage theory. They gather, rally, concentrate the meanings, randomly
scattered within the landscape, in one spot (place = topos). Their outstanding feature seems to be a tight
bond with the venue as their highest value, and maybe more than big monuments they express the har-
mony of death, change and the eternity of habitual rather than extraordinary landscapes. Therefore they
could be seen as a good tool for restoring the memory traces of landscapes and landscapes themselves
if, of course, the landscape contains such minor monuments, mostly of catholic origin. But very rarely,
if ever, is there landscape which deserves this name that is bare and inexpressive regarding symbols,
whether visible, or archaeological.

Re-creation will not take place in the original venues, thus another scientific issue arises: whether
to re-create the monuments through the exact space symmetry or symbolical symmetry in the designed
area of the multifunctional open-air museum? Another methodological problem rests in the way of re-
creating them: whether to utilise the full shapes and material identity, or to work only with a symbolic
glimpse of the previous shapes. But these are questions for the next step of the research as well as analy-
sis and survey of architectural values and vegetations that determine the venues worthy of installation of
re-created monuments, filling the criteria regarding the symbolic value, visual value, etc. To sum up the
results to date: The so-called re-calling of decayed or destroyed minor monuments from the areas exfoli-
ated by mining, as a method of remembering the landscape as such, is an important methodological step
put forward, explained and evidenced by the scientific team.

Forty-nine minor landmarks that were originally situated in the area and disappeared as a conse-
quence of brown coal mining have been discovered and identified. The method of investigation was based
on the analysis of old maps and archive materials (fig. 6) and supplemented with field surveys. From the
total number 49 of identified disappeared minor monuments, old pictures of 20 of them were discovered
(see table 1 and figs. 7, 8, 9). Pictures often do not provide enough information to gain full knowledge of
each monument, though great effort was exerted to obtain them.
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Table 1: Examples from the inventory of identified disappeared minor monuments

within the Bilina Mine region.

Identified disappeared minor landmarks, The previous site Picture
basic description available?
Statue of St. John of Nepomuk Libkovice (Liquitz) Yes

(date of origin unknown) (fig.7)

Baptistry from the Church of St. Michael, 1666 Libkovice (Liquitz) No
Iron cross on a stone socle 1739 Libkovice (Liquitz) No
Four baroque pilgrimage chapels On the way from Libkovice (Liquitz) to No
(date of origin unknown) Marianské Radcice (Maria Radschitz)

Two columns (one with embossment, second Libkovice (Liquitz), next to cemetery No

with statue) (date of origin unknown)

A stone for resting, 1674 Hrdlovka (Herrlich) Yes

Remnant of the so-called Hofmann'’s Cross Hrdlovka (Herrlich) Yes

(date of origin unknown) (fig.8)

Baroque Chapel of St. Mary Hrdlovka (Herrlich), next to Rieger's Inn Yes

(date of origin unknown) (fig.9)

Altar stone (date of origin unknown) Hrdlovka (Herrlich) Yes
Kindermann's Chapel (date of origin unknown) Hrdlovka (Herrlich) Yes
Cross in Osek (Osseg) (date of origin unknown) Hrdlovka (Herrlich) to Lom (Bruch) Yes
Stone cross(date of origin unknown) Hrdlovka (Herrlich), by sulphur spring Yes
Two crosses (or chapels) (date of origin unknown)  Neighbourhood of Novy Dv{ir (Neuhof) No
Round column made from sand-stone (1550) The road from Liptice (Liptitz) Yes
Plague column (date of origin unknown) The road from Duchcov (Dux) to Liptice (Liptitz) Yes
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Table 1: Examples from the inventory of identified disappeared minor monuments

within the Bilina Mine region (continued).

Identified disappeared minor landmarks, The previous site Picture
basic description available?
Rectangular column of St. Mary made from The road from Duchcov to Teplice (Toeplitz) No
sand-stone ( 1550)

Round plague column (date of origin unknown) The road from Duchcov (Dux) Yes
Cross (date of origin unknown) The road from Duchcov (Dux) to Bilina (Bilin) Yes
Round column (date of origin unknown) The road form Duchcov (Dux)to Bilina (Bilin) Yes
Road-toll column (date of origin unknown) The way from Duchcov (Dux) to Bilina (Bilin) Yes
The Jan Hus Memorial (date of origin unknown) Brezanky, (Briesen), the village square Yes
The Kaiser Joseph Il Memorial Hrdlovka (Herrlich) Yes
(date of origin unknown)

TheT. G. Masaryk Memorial Libkovice (Liquitz), village square No
(the era of the first Czechoslovak Republic)

The Nelson Mine Disaster Memorial (1934) Hrdlovka (Herrlich) Yes
Stone fountain, 1737 Hrdlovka (Herrlich) Yes
The 'Stengr sulphur spring Hrdlovka (Herrlich) Yes

(date of origin unknown)

A minor remark: Regarding the reconnaissance of frequent occurrence of minor monuments, the pil-
grimage route from the Osek Monastery to the Maridnské Radcice holy shrine should be mentioned
again. Through this medieval route, which now leads through thoroughly changed scenery, a legend
about ‘Change’ and ‘the Landscape’ could be narrated, in some sense martyrological, but as a whole prone

to the future.
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Figure 6. Register of historical and cultural values, register of road system based on analysis of old
maps and archive materials. Part of the Map of the historical communication network and minor
landmarks (Hajek et al. 2009), ArcGIS map: Matakova 2009. See also the full colour section in this
book

Figure 7. Statue of St John of Nepomulk, Figure 8. Remnant of the so-called Figure 9. The baroque Chapel of St Mary,
archive material, Pferovsky 2009. Hofmann'’s Cross, archive material archive material Pferovsky 2009.
Prerovsky 2009.
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Figure10. Preserved monuments in Marianské Radcice,
transferred from the destroyed village of HoleSice: statues
of Saints in front of the cloister: St Felix (1720) and St
Lawrence (1722-1730). Photo: Matakova 2009.

KEY: MINOR LANDMARK

The landscape perceptions are closely interconnected with explications of the landscape. The symbols,
inherited images as well as personal experiences enable this. The small landscape monuments deter-
mine the landscape as well explaining it. The landscape memory is founded in the presence of the firm
points within the landscape, especially static ones (Sadlo, 2005, 226). The landscape is represented by
symbols that are eloquent and absolute. The Czech landscape with its different meanings is concentrated
into symbols, monuments defined by the ‘place’, topos (from the Greek tomog). These topos monuments
(crosses, chapels, statues, milestones, etc.) have topos in their designation (Hajek & Bukacova 2004). Mi-
nor landmarks are considered to be unique elements identifying European cultural landscapes (fig.10).

CONCLUSION

Research and design principles of vanished landscapes restoration require thorough debate at interna-
tional level. The principles of this approach, as discussed in this paper, were thoroughly discussed at the
Institut fiir Landespflege (Konold 2007, Langarova 2009), Albert-Ludwigs-Universitdt Freiburg (Germa-
ny) and at the Department of Landscape Planning, Mendel University in Brno (Czech Republic).
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ABSTRACT

Cultural landscapes constitute the cultural, social, ecological and economical heritage of the local popu-
lation. The mountainous area of South-eastern Rhodope, from the Byzantine times till the 1970s, includes
a complicated palimpsest characterised by multiplicity and density of natural and cultural elements. The
purpose of this paper is the research, identification and evaluation of the cultural landscape of the area
of Mt Papikion in south-eastern Rhodope. Information and data were collected and analysed. The con-
secutive producers of landscape, with different cultural identities, acted within a historical and ecologi-
cal outline. The monks and later the Pomaks (part of the Muslim minority in Greece as recognised by the
Lausanne Treaty in 1923) preserved the basic landscape’s structures, while adapting them to their cultural
reality. The ruins located in the area indicate the existence of a renowned centre of Byzantine monasti-
cism which is mentioned in the ancient sources from as early as the 11th century.

Since the 1970s, new stakeholders and social changes have had their impact on the landscape, and
modern methods of landscape management have replaced the traditional practices. Although it is rec-
ognised that traditional knowledge can contribute to sustainable resource use in general (Schmink et al.
1992), modern management rarely takes it into account. Due to extensive afforestations and to the loss of
traditional practices of woodland management, the landscape has become more homogenised. Histori-
cal, demographic, social, natural and economic changes affect the evolution of the landscape, so it should
be mapped, registered and evaluated before its complete disappearance. The cultural landscape of the

area is a significant source of knowledge of the traditional environmental know-how.
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INTRODUCTION

The region of the Papikion Mountain in Rhodope has a variety of traditional landscapes. It was first in-
habited by hermits and the communal monastic system was introduced later. During the 11th century
AD monks began developing a monastic centre, adopting techniques to shape the landscape according to
their needs. After the 13th century, monasteries began to decline, mostly due to fires. During post-Byzan-
tine times, Papikion was no longer considered to be a monastic centre. However, close to the ruins of the
monasteries the Islamised residents of the uplands of Rhodope, the Pomaks, built small settlements in or-
der to exploit the arable land around them. The Pomaks are one of the few remaining traditional societies
in Greece (Dalégre 1997). They are part of the Muslim minority in Greece, and their landscape practices
contributed to the formation of the post-monastic Byzantine landscape.

STUDY AREA

The study area is situated in Western Thrace (fig. 1). It comprises the mountainous area of the north-
eastern Rhodope and covers around 13 km?. The centre of the area is situated between the parallels, 25°
17  longitude and 412 13’ latitude. Its north-eastern edge is shaped by the border between Greece and Bul-
garia, while its south-eastern border is formed by the edge of the Thracian plain. The climate is Mediter-
ranean. The altitude varies from 200 to 1501m. The relief is shaped by numerous flows and slopes. The
substratum is gneiss. The vegetation belongs to the subzone of Quercion confertae and the subzone of
Fagion moesiacae.

The Pomaks have probably survived as a traditional society because, for historical and political
reasons, they were almost completely isolated until the 1970s (Dalégre 1997). Even today, access to the
Pomaks’ villages is difficult. The Pomaks still identify themselves as ‘mountain people’ and carry out
practices which date back to the Byzantine period, such as pollarding, shredding, multicultures, apicul-
ture, semi-transhumance and conservation of their environment.

METHODOLOGY
In order to identify and register the evolution of the landscape, data was gathered from:
- Landscape archaeology: study of elements visible at the surface (traces of human impact on the
soil or other activities, terraces, aqueducts, mills, ‘wool washing machines’ etc.).

- Vegetation, species of plants and appearance of trees: composition, annual rings, nature of
growth, their way of handling.
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Source: Laboratory of Rangedand Ecology, AU Th., Greace, 2010

Figure1. Study area. Source: Laboratory of Rangeland Ecology, A.U.TH., Greece 2010.

- Etymology of the names of villages, castles, rivers, valleys etc.

- Written files, charts, cadastres, delimitations, books local authorities, historical books (descrip-
tions by sightseers).

- Interviews. Emphasis was given to the elder shepherds and farmers, since their testimonies
were valuable for the registration of the traditional practices.

- Extensive fieldwork, literature reviews.

- Statistical data analysis, digitalisation of the 1970, 1994 and 2004 forest maps. The main sources
of statistical data were the National Statistical Service of Greece (N.S.S.G.) and the Forestry Ser-
vice (National Statistic Service of Greece 1961, 1971, 1981, 1991), (Venetis 1985).

- Use of spatial analysts ArcMap 9.2 to produce map showing distance zones from rivers.

RESULTS

Byzantine monastic landscapes developed out of the interaction between man and nature. They are the
cultural, social, ecological and economic heritage of the people. Due to historical, demographic, social,
natural and economic changes the evolution of these landscapes has been rapid and is usually irrevers-
ible, so they should be mapped, registered and evaluated before their complete disappearance.
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The earliest historical testimony referring to Mt Papikion is found in the ‘Typikon’, (Foundation Charter)
of Gregory Pakourianos, a Byzantine official, drawn up in 1083 for the monastery of Theotokos Petritzo-
nitisa (Batskovo) (Zikos 1984). The Byzantine historians and chronographers, Nicetas Choniates and John
Cinnamus, refer to the existence of several ‘holy places and monasteries’ in their account of the events of
the 12th century (Kourilas & Halkin 1936.). Further important information about Mt Papikion is provided
in the biography of two Athenian monks, Barnabas and Sophronios, written by Akakius Sabaites in the
first quarter of the 13th century. Mt Papikion, according to Akakius, ‘got its name from the existence there
of many large monasteries’; 370 are mentioned, which may be an exaggeration, but it does reflect the
importance of the monastic centre (Zikos 2001). The etymology of the name ‘Papikion’ probably derives
from the term pappos, which means elder or monk (Domparakis 1989).

The excavations showed that the first establishment on the mountain possibly dates back to the pe-
riod of Iconomachy (726-843 AD), when the icon worshippers had taken to mountainous areas far from
the urban centres where icon worshipping had been forbidden (Bakirtzis 1989). In the region of West
Thrace is located a line of Byzantine cities: Komotini (Koymoutzina), Xanthi, Didymoteicho, Maroneia,
Mousunoupoli, Anastasioupoli, etc. that constituted the wider urban environment of Papikion and with
which the monasteries had close contact (Asdracha 1976; Papazotos 1980). On Mt Papikion, as in other
monastic centres, monastic life would initially have been one of solitude. The coenobitic (communal)

Figure 2. Map with the monuments located in areas where remnants of vine and wheat cultures
and pastures were spotted (red= cultivated areas, purple= pastures). See also the full colour section

in this book
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system was introduced later, as it was on Mt Athos. Mt Athos is in the region of Halkidiki, a peninsula
south-east of the city of Thessaloniki (in northern Greece). Athos is the last prong of Halkidiki's three
characteristic peninsulas. Papikion was organised along the lines of Mount Athos which continues to
be, until today, Greece's biggest and most important monastic centre. (Papachrysantou 2004). It is cer-
tain that the monastic centre of Papikio imitated the athonic system and kept communication with Mont
Athos (Charizanis 2003). Excavated organised monastic complexes confirm the coenobitic system in
Papikion which did not however, destroy the hermetic way of life. The coexistence of the two monastic
ways can be deduced from a text by Akakius Savaites. The historical testimony indicates that monastic
life at Mt Papikion reached its acme in the 11th and 12th centuries (Zikos 2001). The inhabiting of Mount
Papikion primarily by anchorites (hermits), and later on the development of the monastic centre, can be
explained on the one hand by the proximity to Byzantine cities, the existence of the Via Egnatia and the
proximity to Papikion mountain, and on the other hand by the abundance of natural resources (Papazo-
tos 1980; Cultural tourist guide 1999) (figs. 2 and 3). Monks took advantage of the natural environment to
cultivate the land and create pastures. Pomaks exploit the same areas as shown in the first map (Charisiadis
1963) but afforestations during the 1970s destroyed evidence of both monastic and Pomak land uses.
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Mt Papikion, along with the entire mountainous zone north of Komotini, is made up of metamorphic rock
(gneiss, schist etc.) which forms the Rhodope Massif. Stones, pebbles and sand were available in the local rivers
and were used as building materials during the Byzantine era. The excavated monasteries are located near
springs, and close to either ravines or rivers (fig. 4). This figure demonstrates that eight out of nine mon-
asteries were located extremely close to the rivers. The monks had benefited from the water, using it for
the operation of watermills and of other buildings, whose operation relies on water (baths, water towers,
cisterns). Furthermore, the rivers supplied the monastic communities with Lenten food, fish and oysters.

Everything we knew about Papikion until the 1980s was based on historical sources. In 1983, how-
ever, we acquired new information from the excavations that took place until the early 1990s. Excavations
near the villages of Kerasia, Sostis, Linos and Mischos brought to light the remains of three single-aisled,
cruciform, vaulted Byzantine churches, large parts of two monastic settlements and the ruins of a Byz-
antine bathhouse. All these remains date between the end of the 11th century and the middle of the 13th
century.

Another element related to the physical planning/location of the excavated monasteries is their
proximity to villages or settlements of modern times. It seems that after the destruction of the monas-
teries during the 16th century, the local Islamised people developed their villages or settlements near or
on monastery complexes. An abandoned settlement was Chotzalar (hoca=clergymen, priests) its Greek
name being Monachoi (monks). These names indicate the subsequent use of the place. More precisely, 6
km from the village Linos, the excavations brought to light a monastic complex and a little higher up, in
the location Kilise Dere, a cistern and a watermill. The old Linos - known in Turkish as Eski Kiouplou - is
situated at a higher altitude, directly next to the Byzantine monastic complex of Linos. Both names are
reminiscent of vine culture: Linos in Greek is the wine press, while Eski Kiouplou (Kiiplii) can be trans-
lated into Greek as the old wine shop (Tunkay & Karatzas 2000). Most monuments were found in areas
where remnants of agro forestry systems related to vine, and wheat cultivations have been attested. De-
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spite the afforestations in the 1980s, landscape units covered by these cultivations still exist, due to tradi-

tional systems of cultivation by the Pomaks. There are descriptions of how to use trees to support vines,
reported as anadendrades ampeli (= vines on trees), during classical times and in the Byzantine period, or
as ypoklima dendra (= under-vine trees), in the Byzantine period and later (Delivoria 2002) (fig. 5). Accord-
ing to the inhabitants of the area, this used to be a common form of multiculture. However, it is important
to note that, despite the fact that Muslims preserved the cultivations and traditional practices, the use of
certain products was diversified due to their religious beliefs. Instead of producing wine, they produced
petmez (treacle). Traditional techniques like pollarding and shredding continued to be carried out, until
their prohibition by the Forestry Service (Venetis 1985).

A water mill and cistern are located in the Kilise Dere ravine; Kilise means temple, church, while
Dere means brook. Certain tree species in the area are relics of the monastic plantings. The walnut trees,
in particular, are a versatile kind of plant, and in addition to the timber supply, they were used for fruit,
oil and pharmaceutical use. Moreover, willow trees (fig. 6) indicate basket weaving, but they are also re-
lated to pharmaceutics. Through the interviews, today’s inhabitants explain that the willow leaves are
also used for these purposes. The Kilise Dere cistern is located near the north-western corner of the ex-
onarthex, and is one of the most important buildings of the complex. It is semi-subterranean and con-
structed of undressed masonry alternating with courses of brick. Four strong piers, which are linked to
each other, and the outer walls with brick built arches, divide the building into nine sections. Each is cov-
ered with a small elliptical dome, of which the three northern most survive. A small stone staircase in the
south-west corner provided access to the cistern.

In 1987, 3 km north of Mischos, on Mt Papikion, a complete Byzantine bath complex was uncovered,
situated on a north-south axis. The monks made use of the local water supply and the slope of the ground
in order to create a bath (figs. 7, 8). The oak woodland might well have been used for gathering firewood,
essential for bathing, and might subsequently have supplied firewood and leafy hay for the Pomaks. The
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Figure 7. Byzantine bath.

Figure 8. Oak forest and water point of the
Pomaks close to the bath.

numerous iron horseshoes, also found in the area, demonstrate the use of animals for transportation and

agricultural purposes.

CONCLUSIONS

The afforestations of the 1980s covered the majority of pastures used by the monks and later by the
Pomaks. Modern forests have also replaced the areas where firewood was gathered by the monks (for
bathing), and subsequently by the Pomaks. Today, areas of traditional cultural landscape still survive,
but some are on the verge of disappearance. The remains include structures, such as monastic ruins, wa-
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ter mills, a bath and cistern, as well as ecological remnants such as walnut trees, pollards, the remains
of viticulture and pastures. The landscapes of the study area are the results of a complex religious, rural
and ecological history; they are cultural landscapes, derived from a complex interweaving of human and
ecological factors.
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ABSTRACT

The Historical Peninsula, having a nearly 8500 year historical background, serving the capital city of
three empires, having a strategic position, offering unique natural beauties, architectural and archaeo-
logical values and a stunning skyline, was declared as a protected area in 1985. However, the area has been
subject to planning legislation several times, although the planning did not address some crucial issues
of the city, and caused the conversion of the historical downtown into a suburban area. This is one of the
common problems of historical cities. As a consequence, the Historical Peninsula, through both social
and physical changes, has experienced changes in entity and identity - and still it is changing.

The purpose of this study is to investigate the spatial formation of the Historical Peninsula from
past to present through literature review and visual materials (such as maps and photographs), using both
qualitative and quantitative research methods. I will aim to establish the location of green spaces, and I
will consider the alteration of those spaces due to changing social structures, political decisions, plan-
ning legislation and physical conditions. Several maps of the peninsula, prepared at different dates and
time periods, were selected to conduct the study. These maps vary in resolution and appearance, but the
aspects and size of the green spaces are specified. As a result of the study, functional and spatial changes

of green areas in Historical Peninsula were examined in its historical process.
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urban landscape, urbanisation, change analysis, green spaces, Historical Peninsula
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INTRODUCTION

The function of cities, in general, has changed and developed rapidly over time, depending upon various
factors. Cities have also expanded, and as a result of these changes they have gained different identities,
in terms of history and politics. The political, physical and technological changes have resulted in the
destruction of the urban textures, largely because of changes in social values which have lead to new de-
mands. Because of all these factors, the development areas in big cities have become, in a historical sense,
collapsed areas.

The transformation process still continues in the city of Istanbul today, as it has occurred in other
developed cities around the world. The city of Istanbul has attracted a huge number of people from the
Anatolian part of the country, who arrived as immigrant workers. This has caused a poorly planned urban
sprawl and a rise in population from 1,000,000 to 9,000,000 in a very short time. Ultimately, the city of
Istanbul has passed through a stage of considerable change and development in terms of architecture in
the last twenty years (Ergun 2003).

As a result, we see a different architectural structure in the city, which has impacted on the His-
torical Peninsula. The city is now full of small shops and manufacturing workshops, which have been
integrated somehow into the historical environment around them. This feature of the city makes it un-
common and unique among all the other big cities. The so-called central inner region of Istanbul, which
was separated from the outer parts of the city by a great wall, is the old, historical, culturally valuable and
main part of the city. This is called the Historical Peninsula. Due to poorly controlled urbanisation, this
central part of the historical city faces some serious problems both structurally and architecturally. After
having survived major physical, political and cultural changes, it is easily possible, now, for this region to
collapse with a serious earthquake.

The social and cultural structure of the inhabitants has caused dramatic and unwanted physical
changes, too. The increasing demand for land in the city has resulted in soaring prices of land parcels,
lots, houses and buildings. The high cost of lots suitable for building construction, particularly in the
central part of the city, has caused a serious shortage of green spaces and recreational areas, which are
now very rare in the city. And yet, in ancient times and in the recent past, Istanbul was a city full of veg-
etable gardens and agricultural fields. It was teeming with ethnic minorities from different origins, living
peacefully together, while it was also a centre for trade, transport and the administration of the country.
Unfortunately, there are no longer enough empty areas in the city with which to create new green spaces,
and worst of all, the existing green and recreational areas in the city are simply of poor quality.

MATERIAL

The Historical Peninsula is a densely populated area containing the most important historical opuses in
Istanbul. Haghia Sophia Mosque, Blue Mosque, Topkap1 Palace, Siileymaniye Mosque, the Hippodrome,
Sultanahmet Square, the world famous Covered Bazaar, the Beyazit Complex, Cemberlitas, the Museum
of Basilica Cistern, the Mosaics Museum, the Kariye (Chora) Museum, the Archaeological Museum and
many others are located in this peninsula. The Historical Peninsula is also the centre of government, with
the Governorship of Istanbul and many offices of tax administration. Many faculties of Istanbul Univer-
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sity, important libraries and hospitals are located in this area. This region also has the most important ar-
chaeological sites in Istanbul. The total area of the Historical Peninsula covers 1,562 ha.

HISTORICAL PERSPECTIVE OF THE HISTORICAL PENINSULA

The history of the Historical Peninsula, having a nearly 8500 year historical background and serving the
capital city of three empires, can be broken down into five periods.

1. Greek Period

2. East Roman Period

3. East Roman-Byzantine Period
4. Ottoman Period

5. Republic Period

INTRODUCTION OF THE STUDY AREA AND ITS ENVIRONMENT

In this section, the location, topography, archaeological situation, cultural situation and visual situation
are investigated.

Location and topography
The Historical Peninsula has a geographical location delimited by the Halig to the north, the Marmara Sea
to the south and east and land walls to the west (fig. 1).

Figure1. Location of
Historical Peninsula.
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The landscape of the city has played an important role in terms of the architectural development of the
city so far. An old and historical city built on the seven hills; it has unique monuments, historical and
modern buildings. The different features of the city serve to create an impressive skyline (Anonymous
2004).

Archaeological situation

The Historical Peninsula, spreading through and including the Fatih district, hides precious archaeo-
logical remains. It is therefore under protection by law and it has been declared a historic site by the
regulation, taken by the First Council for the Protection of the Cultural and the Natural properties in Is-
tanbul, dated 12 July 1995, numbered 6848 (Anonymous 1990). As the capital of both the Byzantine and
Ottoman Empires, the city is one of the most important in the modern Republic of Turkey. However, the
architectural structure of the city makes it impossible to carry out secure archaeological excavations
(Tekin 1996).

The core of the city was essentially the centre of the Byzantine Empire, where the Topkapi Palace
and the Hagia Sophia still stand today. The area on which the Topkapi Palace was built was formerly the
acropolis of the city, where there were temples. It is known that there were two or three seaports in the
Golden Horn (the peninsula to the north) at the time. In some ancient records, it was reported that there
was an agora, which had a statue of Helios on it, encompassed by four galleries supported by four col-
umns. The Greek historian Xenophon told of the presence of a large square called Thrarion. On the north-
ern part of this square there was an area called Strategion where the leading citizens of the city lived.
There were also said to be gymnasiums and cisterns. In the Roman Empire period, the city was not bound-
ed by the Sarayburnu region and it spread out of its borders. It is known that a viaduct built for carrying
water to the city was made during the reign of the emperor Hadrian between the years 117-138 AD. In the
meantime, the building of the city’s hippodrome was begun during the reign of the emperor Constantine
between the years 306-337 AD. There was a theatre in the city, which was built during the reign of the
emperor Septimus Severus. There were also baths, including one called Akhilleus near the Strategion.
Unfortunately, all of these structures were almost totally destroyed and there are hardly any remnants
surviving today (Tekin 1996).

The Historical Peninsula, the region called Sultanahmet-Cankurtaran and the region Fener-Balat
are the rich parts of Istanbul today, with historical buildings, sites, cultural heritage and antiques both on
the surface and below ground. (Anonymous 2004).

Cultural situation

The Historical Peninsula, which is nearly 8500 years old, has a rich and unique cultural heritage. The
whole Historical Peninsula was registered on the World Cultural Heritage List by UNESCO in 1985. The
protected area includes the Sultanahmet Archaeological Park, the Siileymaniye Mosque, the mosque in
Zeyrek (which was converted from a church), the Walls of Istanbul and the surrounding area. Istanbul
contains many historical buildings from the periods of the Roman Empire, Byzantium and the Ottoman
Empire. The most impressive and valuable old buildings of the city are the wooden houses, which still ex-
istin the wider region, including the provinces Zeyrek, Siileymaniye, Fener, Balat and their surroundings.
Many fountains, baths, etc. may be considered as the good examples of the works of civil architecture of
their periods.
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The famous Wall of the city, which was built to protect Byzantium, is regarded as one of the strongest
walls in the first historic age. Although the walls were partially dismantled in the 19th century, parts are
still remaining and are now being conserved.

Visual Situation

The Historical Peninsula has features of both historical and modern architecture, with its old and new
buildings, houses and green spaces, side by side. This gives the city an impressive and unique silhouette.
The Historical Peninsula was built on the seven hills, and on each hill some monumental buildings were
constructed. The monumental and historical buildings on each hill create a different ambience, which
makes the hills more visible and striking.

Method

The purpose of this study is to investigate the spatial formation of the Historical Peninsula from past to
present, through literature review and visual materials (e.g. maps, photographs, gravures, etc.). This in-
cludes establishing the location of green spaces and the alterations of those spaces formed by political
decisions and planning policies, physical and social conditions.

To conduct the study, several maps of the referred peninsula, prepared at different dates and time
periods, were selected by considering their time period, resolution and appearance. The aspects and size
of the green spaces have been specified. The characteristics and size of the green spaces is also noted
in various planning proposals through history. The maps which were consulted were prepared between
1887-1882 by Ekrem Hakk: Ayverdi and by Necip in 1918, 1965 and 1999. In the research process, Autocad
2008, Netcad 4.0 ve ArcGIS 9.1 (GIS - Geographic Information System) softwares were used. To determine
changes of green spaces in different time periods, the maps were digitised in a vector format, and used as
abase for GIS. In the GIS context, the qualitative and quantitative changes were determined using overlay
analysis.

RESULTS

The Process of Change on the Historical Peninsula

The Historical Peninsula has passed through major architectural changes due to changing social, physi-
cal and economic needs. Social changes may be the most salient reason for the alteration, but fires, earth-
quakes and epidemics have also taken their toll. The main calamities on the Historical Peninsula have
been due to big fires. Over 90 major fire incidents occurred in Istanbul in the 18th century, including fires
in the years 1718, 1756 and 1782. These three conflagrations caused great damage to the area from Cibali,
the Golden Horn, to the shores of Langa in the Marmara Sea, destroying the wooden houses around the
region. It is estimated that the old and worn-out wooden houses on the Historical Peninsula that survive
today are remnants of the period when those big fires occurred. After these fires, the people of Istanbul
were encouraged to build their houses from stone instead of wood. However, there was a lack of time and
funding, and many people were in a desperate situation and in need of shelter, which prevented them
from building in stone. Furthermore, the people of Istanbul preferred to build wooden houses in a hap-
hazard way. These structures are called ‘Istanbul Type Houses' in today’s architectural jargon. Although
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these wooden houses were easily and quickly built, unfortunately they were burned easily and quickly too
(Yerasimos 1996).

People fled from Anatolia in the 16th-17th centuries due to the Celali rebellion, and came to Istan-
bul. Many others in the Ottoman Empire also immigrated to Istanbul, due to other rebellions and wars.
The population of the city increased enormously and suddenly decreased again during recurrent epi-
sodes of the bubonic plagues in those times (Yerasimos 1996).

Earthquakes have also made a great impact on the landscape of Istanbul, which is located on a fault
line. We learn from different records that nearly 54 major earthquakes have occurred in the city so far.
As we have a large number of records such as chronicles and manuscripts, we know a lot about the earth-
quakes in the 6th century. The 54 earthquakes between the years 342-1454 AD damaged the city on a wide
scale. However, many of the changes that have been described occurred gradually, as habits of life and
economic conditions changed (Mango 1997).

The changes in the layout of green spaces in the Historical Peninsula have been investigated under
two headings: social changes and physical changes.

Social changes

In 700 BC, there were people called the Megara who lived on the Historical Peninsula and were chiefly
fishermen, fishmongers and traders. They lived in the small area now called Sur-u Sultani (The Wall of
the Sultanate). The population of Byzantium was nearly 40,000 and its people mostly dealt in trade. On
the hill, where later the Topkapi Palace would be built, stood the city’s main acropolis. On the north-west
ofthe Acropolis, near the coastal area, there was a ggmnasium, a temple, a stadium and some other build-
ings. On the south-west of the Acropolis there were units for the administration, and on the south of the
Acropolis there were private premises that belonged to the wealthy people of the time. Beneath them
there were the premises belonging to the people of the middle class. In 196 AD, the first Wall of the city
was built under the reign of the Roman Emperor Septimus Severus, and the city spread out to the south
and south-west (Anonymous 2004).

In 330 AD, by the decree of the emperor Constantine, the city was rebuilt and renamed Constantin-
opolis. He built a new seaport and also extended the line of the Wall to the west, in order to create a new
settlement area. Consequently, during his reign the population of the city rose from 150,000 to 200,000.
The new seaport was built on the coast of Marmara near the Wall, parallel with the growth of the city. His
aim was mainly to create an important and strong capital city (Kuban 1993).

Following the construction of many further city walls, a new double wall line was built in the 5th
century, called the Theodosian walls. After this change, the borders of the Historical Peninsula took their
present shape. However, the area between the walls built during the reigns of Theodosius and Constan-
tine was not regarded as an attractive settlement area by the people of Byzantium. Therefore, the popu-
lation in this area was sparse. In the area behind the Walls, the monasteries, the villas and the vegetable
gardens were established. Yet, after moving the palace of Byzantium to the Blahernai, as an exception,
the region between Blahernia and Tekfur Palace became a densely settled area. During the invasion of the
Latins, the city was destroyed and looted. In the 15th century, the population decreased drastically as a re-
sult of diseases and plagues, decreasing to around 30,000-50,000 (Celik 1998).

In 1453 BC, Constantinople was conquered by Sultan Mehmet II of the Ottoman Empire, which ef-
fectively put an end to the Byzantine Empire. Many people were forced to move from different parts of the
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Empire and to settle in Istanbul. These people were Muslim, Christian and Jewish subjects of the empire.
After Crimean War, the Armenian subjects were settled in the region between the Unkapani Balat, and
Gedikpasa. In the reign of the Sultan Yavuz Selim, the Armenian subjects were settled to the region called
Samatya and the Jewish people fled from the Spanish inquisition were settled to the region called Balat.
All these movements caused the cosmopolitan formation of the city, demographically.

The Jewish subjects of the Ottoman Empire, who lived in the region called Balat in the 15th century,
had lived in the Bahgekap: and Eminonii before that. After the big fire in the year 1660, they resettled
in the region called Balat because of the extension work of the city’s seaport and the building of a new
mosque called Yeni Camii by the Mother of Sultan Turhan. The Greek subjects lived in the region called
Fener, which was the spiritual centre of the Orthodox Church. The Fener region was the place of the most
important subjects of the Ottoman Empire; as the translators for the empire in the Foreign Office Depart-
ment, they were both the aristocrats and the favourites of the Palace (Ortayli1 2007).

The neighbourhood called Karagiimriik of the Ottoman Empire was one of the most important
neighbourhoods with its respected Turkish people, who were tradesmen, artisans and civil servants of
the Empire, educated in the madrassas or religious schools. These Turkish-speaking people created the Is-
tanbul dialect of today. There were a lot of madrassas in this area, and consequently, most of the religious
clerics, ‘ulemas’, were of this neighbourhood. The presence of the madrassas and the location near to the
ceremonial road gave an advantage to the neighbourhood, which grew rapidly. The area became one of
the most important centres, with its dervish lodges and the private premises of the Muslim clerics (Ortaylh
2007).

The neighbourhoods called Kumkap: and Samatya were the settlement places for the Armeni-
an people. These regions were well known for their storage sheds for wood and the bars for the fisher-
men. Kumkapi is famous for its churches and the office building belonged to the Armenian patriarchate.
Kumkaps, as the centre for the fishmongers and vegetable sellers, became a neighbourhood, supplying
food for the city (Ortayli 2007).

Zeyrek was one of the most elegant neighbourhoods of the city; it was full of beautiful villas, with a
beautiful panorama. The monastery and church called Pantokrator in the period of Byzantium was con-
verted to mosque, and called Molla Zeyrek Mosque (Ortayli 2007).

Over the 18th century, there were increasing problems of public disorder, overcrowding, big fires
and plagues, and consequently the people of Istanbul began to prefer to live north of the Golden Horn. In
the 19th century, there was great development in the regions called Galata and Pera, with the building of
new foreign office buildings including embassies and banks. During this period, the empire was making
an effort to westernise itself. Because of this new development, the Dolmabahce Palace was built in order
to be close to the new city centre and the Sultan moved to his new palace, and never returned to Topkap1
Palace. In other words, the Ottoman dynasty left the old Historical Peninsula. During this period, the
Muslim, Greek, Armenian and Jewish families preferred to move to the north of the Golden Horn, leav-
ing their old neighbourhoods on the Historical Peninsula, while the empire was trying to open itself both
culturally and economically towards the Occident (Yerasimos 1996).

Inthe 20th century, people from the wealthier classes moved to the Province, which is called Beyoglu
today, leaving Balat, Fener and Samatya. The poor people from the lower classes were then able to occupy
the settlement places they abandoned on the Historical Peninsula. As a result of this change, new poor
neighbourhoods began to appear close to the Wall of the city on the Historical Peninsula. Consequently,
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Balat and Fener regions became an area of slums, and this poor condition and outlook is still the same to-
day (Ortayli 2007).

Physical changes

In the historical process from past to present, the characteristics of users and the usage properties have
changed. In accordance with to the user changes, green spaces have also altered. In the scope of this unit,
the physical changes of Historical Peninsula are determined in the historical process. The maps were pre-
pared between 1887-1882 by Ekrem Hakk1 Ayverdi, by Necip in 1918, 1965 and 1999 were evaluated.

Map of Ekrem Hakk: Ayverdi: These maps were drawn by engineers between 1875-1882 and published by
Ekrem Hakki Ayverdi. The scale of these maps is 1/2000 and the language of the original maps is Otto-
man Turkish. The green spaces have been grouped as vegetable garden, mosque garden, square, grave-
yard, garden, pasture, home garden, public garden, school garden, private garden, palace garden and
empty space. Between 1875-1882, the total area of green spaces was 277.2 hectares and the largest portion
of the green spaces (63,7 %) was composed of vegetable gardens (table 1 and fig. 2).

Table 1. Green spaces, their functions and quantity on the map of Ekrem Hakki.

Functions Quaility Quantity (ha) Percent (%)
Vegetable garden passive 176,6 63,7
Mosque garden passive 14,6 5.3
Square passive 28,6 10,3
Graveyard passive 8,5 3
Garden passive 13,3 4,8
Pasture passive 2,2 0,8
Home garden passive 15 0,5
Public garden passive 4 1.4
School garden passive 2,2 0,8
Private garden passive 0,008 0,003
Palace garden passive 5.8 2,1
Empty space passive 20,1 7,3
Total 277,2 100
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Figure 2. Map of Ekrem Hakki Ayverdi. Produced by using Ekrem Hakki Ayverdi maps. B privaic parsem
See also full colour section in this book | [
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Map of Necip: This map is the topographical urban map that was drawn by Mr. Necip with the scale of
1/5000 in 1918. The green spaces were grouped as vegetable garden, mosque garden, square, graveyard,
garden, pasture, public garden, school garden, private garden, vacant lot, empty space, park refuge and
military zone (table 2 and fig. 3).

Table 2. Green spaces, their functions and quantity on the map of Necip.

Functions Quality Quantity (ha) Percent (%)
Vegetable garden passive 187,8 40,2
Mosque garden passive 27 6
Square passive 10 2,1
Graveyard passive 0,05 0,01
Garden passive 13,6 3
Pasture passive 10,62 2,3
Public garden passive 19 0,4
School garden passive 0,5 0,1
Private garden passive 0,3 0,06
Vacant lot passive 77,3 17
Empty spaces passive 0,1 0,02
Park passive 1231 26,5
Refuge passive 0,1 0,02
Military zone passive 0,1 0,02
Other green spaces passive 3,7 1
Total 467,7 100
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Figure 3. Map of Necip. Produced by using Necip maps.

See also full colour section of this book
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Map-1965: These maps are made up of seven pieces; however, they do not contain the whole peninsu-

la. The green spaces have been grouped as mosque garden, graveyard, sporting areas, refuge and empty

spaces. One can see sports areas as an active green space for the first time (table 3 and fig. 4).
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Table 3. Green spaces, their functions and quantity on the map of 1965.

Functions Quality Quantity (ha) Percent (%)
Green spaces passive 412,7 91
Graveyard passive 4 0,9
Mosque garden passive 16 3,5
Refuge passive 11 2,4
Court passive 6,2 1.4
Sporting area active 2,5 0,6
Empty spaces passive 0,1 0,2
Total 452,5 100

Figure 4. Produced by using present maps (1965). See also full colour section of this book
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Map-1999: These maps were prepared from air photographs taken in 1996 and orthophotos certified in
1998 with the scale of1/5000 and 1/1000. These maps are made up of 63 pieces in the scale of1/1000 and
ten pieces in the scale of 1/5000. There are various types of open and green spaces, reflecting the variety
of existing functions in the Historical Peninsula. The total area of green spaces such as botanical garden,
parks, sports areas, vegetable garden, square, was 153.8 hectares (table 4) (fig. 5). However, military zones,
mosques, church and synagogue areas, hospital areas, university areas, parking areas, archaeological ar-
eas and empty spaces should be added to these green spaces.

Table 4. Distribution of existing green spaces in the Historical Peninsula (Planning and Development

Department, 2003).

Green spaces Quality Eminonii Fatih Total
Area (ha)  Percent (%) Area (ha)  Percent (%) Area (ha)  Percent (%)

Botanic garden passive 1,6 0,3 - - 1,6 0,1

Parks and green active 49,5 9,7 74,5 7,2 124,0 7,9
spaces

Vegetable garden passive - - 9,8 0,9 9,8 0,7
Sporting area active 2,3 0,5 10,5 1,0 12,8 0,8
Square passive 5.6 11 - - 5,6 0,4

Total 59 11,6 94,8 9,1 153,8 9,9
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CONCLUSION

Cities are in the process of changing to meet the needs of modern life. However, many of these changes
have become problems, particularly in historical city centres. These problems include social problems
such as intensive migration, increasing crime, insecurity and unemployment, and physical problems
such as intensive urbanisation, transportation problems, poor infrastructure and lack of planning.

Throughout the 18th century, people emigrated from the city centre to the north of Halig, because of
the lack of public security, overcrowding, fire and epidemic diseases. People began to prefer the gardens
on the Bosphorus for leisure and recreation, and the Sultans built summer houses along the Bosphorus
coast.

In the 19th century, as a result of the major fires which dramatically affected the Historical Penin-
sula, the quantity and size of the existing green spaces decreased. Not only fires, but also intensive immi-
gration to the peninsula caused the transformation of houses with gardens into apartments. As a result
of this, the concept of house gardens began to disappear. This can be seen on the map of Ekrem Hakki
Ayverdi. The empty spaces (making up 7.3% of the area) are the third-biggest green spaces after vegetable
gardens and squares, and may be the result of the fires.
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The Historical Peninsula had a population of 14,805 in 1477, but in 1927 the population had reached
900,000, with 250,000 people living inside the city walls. There were, however, still houses with gardens
and vegetable gardens inside these walls. People gathered in mosque squares and used their gardens for
recreational activities. Tall trees planted along the garden walls provided security. There were all types of
fruit trees, designed areas and water elements in the gardens.

From the middle of the 19th century onwards, the city began to expand as rich people moved away
from the Historical Peninsula to areas such as Karagiimriik, Haseki, Fener and Balat. The reason for this
was the gradual transformation of the Historical Peninsula into a slum. In this period, vegetable gardens
and houses with gardens were transformed into apartments, and as a result of this the quantity of open
space decreased. Then, the concept of the ‘municipality park’ appeared.

The empty spaces that can be seen on the map of Ekrem Hakki Ayverdi, which make up 7.3%, de-
creased to 0.02% in the 1918 map of Necip. The percentage of vacant lots became 17%. This can be consid-
ered as the result of the movement of improvement. On this map, the ‘park’ as an active green zone makes
its first appearance. The Giilhane Park was prepared and opened to public in 1912. It was also, clearly, on
the map of Necip. Because of the increase in the number of the people on the Historical Peninsula, a lot of
mosques were built and this increased the number of yard space belonging to the mosques.

When examined closely in terms of the total distribution of green areas on the maps, it is obvious
that the map of Ekrem Hakki (dated 1875-1882) contains the least amount of green area. But, it can be
explained that this was not a plan for the region at that time, and the borders along the roads were not
included on the plan as empty spaces for greening. The year 1918 was the year with the most green areas
in the city. We also see a large number of green areas on the map drawn in 1965, although this does not
cover the whole Historical Peninsula. Until 1950, Istanbul had been protected on a large scale. From 1950
onwards, Istanbul began to change as a result of rapid urbanisation and movement of improvement. In-
sufficient attention was paid to the historical value of the city while redesigning it.

Green areas total 354.6 hectares on the map drawn in 1999. Only a few of the old fields and vegeta-
ble gardens have survived, and they are mostly in the area surrounding the Wall, which is declared as
green space under protection. Today, there is no room for green spaces in the Historical Peninsula. In the
complex of functions, the peninsula’s existing green spaces are composed of open spaces of historical
buildings (mosque gardens, palace gardens, etc.), squares, large coastal parks, land-wall protected areas,
the coast of Halic and Marmara, and on a small scale, neighbourhood parks and sporting areas. Giilhane
Park, Eminonu, Beyazit and Sultanahmet Squares and the coastal parks are the main open areas for peo-
ple. But, especially in Eminonu, small-scale parks cannot meet the people’s recreational needs.

The changes in the function and density of the population have affected the Historical Peninsula
deeply, resulting in a lack of empty areas to green the city. The high population density of the city has
caused an extreme increase in the price of the lots. As a result, only some small areas can now be greened
and used as recreational areas in the city. Consequently, with its high population density, the city has be-
come a very difficult place to live comfortably, due to the lack of green and recreational areas.

In conclusion, the Historical Peninsula has suffered terrible environmental degradation which is
not appropriate, especially given its extraordinary history. The buildings and monuments of this area
should form a harmonious layout with each other and with the surviving green spaces. The main goal
should be to protect the historic environment, architectural properties, archaeological opuses, environ-
ment and skyline. The real identity of the Historical Peninsula should be uncovered and maintained.
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ABSTRACT

In this paper we introduce the background, objectives and initial results of a regional research project fo-
cused on the evolution of the agrarian landscape in the Medellin alluvial plain (Badajoz province, Spain).
From several different fields we face the task of analysing the changing role of this settlement as a po-
litical and administrative centre placed at a key point in communications of the Peninsular southwest.
At the same time, we assess the methodological challenges of defining distinct territories based on the
archaeological record in an area which has been severely affected by geomorphological processes, and
which has also been disturbed by intensive agricultural activity in recent years. Firstly, basic criteria for
the surface survey are explained. The workflow is explained from the definition of survey areas to the
analysis of spatial distribution of finds. Secondly, we will show the preliminary results of the geomorpho-
logical interpretation and mapping of the study area. This is the starting point for a suitability model for
the analysis of the interaction between factors that determine our perception of surface archaeological
evidence. The objective is the elaboration of a map that would help to evaluate the degree of terrain stabil-
ity, as a means to assess the representativeness of the surface record and potential risks for conservation.

KEYWORDS

agrarian landscapes, Archaeological survey, alluvial geoarchaeology, protohistory, Romanisation, Medellin
(Spain)
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INTRODUCTION: ALLUVIAL LANDSCAPES: GEOMORPHOLOGICAL PROCESSES,
HUMAN IMPACT AND THEIR EFFECT ON THE PRESERVATION OF THE
ARCHAEOLOGICAL RECORD

It has been established that the visibility and preservation of the archaeological record is strongly influ-
enced by the complex interaction of many different factors, both natural and induced by human inter-
vention. As aresult, it is unwise to undertake any survey project without providing a detailed study of the
dynamics generated by these elements. In this regard, Mediterranean landscapes present a strong chal-
lenge because of the complexity of geomorphic processes, soil erosion and a long history of intensive land
use (see for example Bintliff 2005; van Andel et al. 1990). In particular, alluvial landscapes offer a chang-
ing environment, sometimes at a rapid pace, making it difficult to interpret the meaning of surface finds.
Simply assuming that these areas are too modified for systematic study is unsatisfactory, since extreme
cases of hidden or vanished remains coexist with areas of better conservation.

Our experiences in dealing with the difficult constraints of river valleys lead us to test a new meth-
odology that could be useful for similar environments in other regions. We understand that it is essential
to develop procedures that in the end allow comparative studies. What we are proposing here is an ap-
proach from a surface survey informed by the knowledge of the geomorphological dynamics. Although
this kind of work has ample precedent in other areas of the Mediterranean (see seminal references like
the work by Vita-Finzi 1969), in the Iberian Peninsula the evolution of fluvial environments is an issue
which is not often considered. As an exception we can quote the wide scientific literature on the geoar-
chaeological interpretation of some areas in the Peninsular hinterland like Aragon, where an arid en-
vironment has produced intense erosion processes dramatically affecting land use and preservation of
archaeological sites (Wilkinson et al. 2005). There is also remarkable scientific work focused on the re-
construction of the shoreline and geomorphological changes on the coast of the south of Spain (see for
example the results of interdisciplinary projects like Arteaga & Hoffman 1999) and many specific studies
of coastal sectors like the Cadiz Bay (Alonso et al. 2003; Borja et al. 1999; Dabrio et al. 2000).

Another reason to bring our particular experience to a wider community of researchers is the pro-
cedure we developed for the incorporation and management of information. The contribution of diverse
recording methods and data types is typical of this kind of study, and increases the need for a technologi-
cal platform that can easily integrate and handle these sources. The usefulness of GIS for such tasks has
been well established (see for example Howard et al. 2008 as a case study in a fluvial context). Neverthe-
less, there is still a path to explore in the design of new methods for addressing the understanding of com-
plex processes with these tools. Perhaps the more challenging topic in this regard is to build quantitative
models for the simulation of a temporal sequence. Weighing the contribution of many different aspects,
it is possible to revisit the past by creating a regression simulation of past scenarios. But by using such a
model, it is also possible to make predictions on the future evolution of factors affecting the preservation
of archaeological remains. It should be a key contribution for the development of effective heritage man-

agement in territorial policies.
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PREVIOUS ARCHAEOLOGICAL RESEARCH IN MEDELLIN

Although there are several references in the descriptions of travellers and scholars of the 16th to 19th
centuries, archaeological research in Medellin had its real start in the early 1970s. Excavations by Alma-
gro Gorbea in 1969 marked the beginning of a long period of research on prehistoric and protohistoric
occupation of this place (see as the most recent reference Almagro Gorbea 2009). These interventions
established with some certainty a continuous chronological sequence that extends from the 8th century
BC until the Roman period. Excavations and casual finds have helped to establish the location of the pro-
tohistoric settlements (Almagro Gorbea & Martin Bravo 1994; Jimenez Avila & Haba Quirds 1995). A com-
plete review of the evidence can be found in the first cited work.

As a whole, this research has allowed the characterisation of Medellin as a key site for the under-
standing of the process of social change, economic and cultural development in the peninsular southwest
between the Late Bronze and the beginning of the Iron Age. Regarding the Roman period, the year 1970
marks the beginning of the first systematic work, with the excavation carried out by Mariano del Amo in
the theatre (Del Amo y De La Hera, 1973, 1982). This scholar is also responsible for the first survey carried
out in the surrounding area of Medellin (Del Amo y De La Hera, 1973). But we had to wait till 1998 for the
publication of the first systematic approach to the study of the Roman city of Metellinum, thanks to Salva-

Figure 1. Location of the study area in the Iberian Peninsula. Detail map of the Medellin environ-
ment. Black stars indicate previously known sites.




Figure 2. View from the
north of the Medellin castle.

dora Haba (Haba 1998). This book is a synthesis of the large amount of dispersed information (epigraphy,
numismatics, historical sources, news of finds) and presents a state of the art that changed little until the
beginning of the 21st century. Now, research has been revitalised as part of a series of interventions for the
revalorisation of the archaeological zone of Medellin. The most striking result of this activity has been the
establishment of the excellent state of preservation of the Roman theatre. Recent research on the archi-
tectural remains in the area seems to show that this building was part of a public monumental complex
that could be identified as the forum of the Roman colony.

In contrast to the great attention paid to the Medellin nucleus, efforts to investigate human occu-
pation in the surrounding countryside have been scarce. Most of the available data come from the report
of casual finds, often during agricultural work. The article by Mariano del Amo is a first attempt to sys-
tematise these references (Del Amo y De La Hera 1973). The job was continued in the 1980s by Jose Suarez
de Venegas, who undertook a more thorough review of the known sites and conducted new survey work.
Following the research trend marked by other specialists in Roman archaeology of the region (Fernandez
Corrales & Cerrillo Martin de Caceres 1980; Fernandez Corrales 1986; Cerrillo Martin de Ciceres 1988; Fer-
nandez et al. 1992), this author addressed the problem of rural settlements from the theoretical perspec-
tive of spatial archaeology.

All this information was gathered and reviewed in the aforementioned work of Haba, which pre-
sents an inventory of all the evidence on Roman settlements around Medellin. More recent surveys be-
fore the beginning of the current project correspond to the selective prospection in 2006-2007 around the
Cerro Manzanillo site; a First Iron Age farm was located 14 km north-east of Medellin (Rodriguez Diaz et
al. 2009).

The archaeological analysis of the territory of Medellin offers an excellent opportunity to advance
the characterisation of ancient rural landscapes in the middle Guadiana basin, as an example of the pro-
cesses of social complexity and increasing human pressure in the south-west peninsular between prehis-
tory and the Roman period. For us, this project is also a chance to work on the definition of the objectives
and priorities of an agrarian archaeology of the pre-industrial world.
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THE KNOWLEDGE GAINED AND CHALLENGES FOR THE CURRENT RESEARCH

All this previous research raises the hypothesis that there was a succession of colonising events in the
Guadiana basin from prehistoric to Roman times. These peaks in economic activity and demographic
growth could have created an increasing pressure on natural resources. That is what apparently hap-
pened during the Copper Age, and again in the First Iron Age and the Roman Imperial Age. Regarding the
protohistoric stage, discussion is currently very intense thanks to several recent publications of surveys
and excavation reports, as quoted above around El Manzanillo, or la Mata de Campanario (Rodriguez Diaz
2004). These finds demonstrate the existence of an intense, albeit scattered occupation of the Guadiana
valley landscape, which started in the mid-7th century BC, having its maximum development during the
sth century BC (Rodriguez Diaz et al. 2006; Jiménez Avila et al. 2002). Almagro Gorbea (1977) was the first
author to argue the importance of the phenomenon of small rural sites. According to his proposal they
were the dwellings of an aristocracy who established patronage links and the formalisation of private
ownership of land. The largest settlements in the valley, sites such as Medellin or Badajoz castle, would be
at the top of this hierarchy. Opposing this centralised interpretation, other researchers have proposed a
more segmented, cellular model. According to this view, sites like La Mata had the role of stately palaces,
surrounded by dependent farms that defined the limits of domains ruled by this emerging aristocracy.

Figure 3. Archaeological plan and hypothetical reconstruction of a) El Manzanillo (according to
Rodriguez Diaz et al. 2009) and b) La Mata (according to Rodriguez Diaz et al. 2004). The first can
be considered an example of a small farmstead, while the second is an aristocratic residence.
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Although the proposal of Almagro is very discerning, the spatial structure of the Medellin territory has
been addressed in very general terms. The extension of the area of political influence, main axes of com-
munication and settlements has been identified. However, a more detailed look at the local landscape is
necessary in order to define general guidelines for the functioning of the agricultural colonisation pro-
cess.

In contrast to these heated discussions, the Second Iron Age in the area offers a much smaller doc-
umentary base. A hypothesis of a population vacuum in the region during this time is proposed. How-
ever, several settlements are known, corresponding to high, easily defendable fortified locations. This is
the case of Entrerrios, 18 km from Medellin. It has been assumed that these were almost the only form of
human settlement that could be detected during these centuries. However, there is evidence of occupa-
tion at that time in the floodplain around Medellin, suggesting that, although weak, small scattered sites
could be present in the Second Iron Age landscape. Surveys conducted in other areas in south-western
Spain have yielded similar results: although there is a sharp decline in the number of datable finds be-
tween the end of the 5th century BC and the 3rd century BC, it seems that some of them survived during
this stage. As attention has been focused on the study of the best known settlement patterns, we lack a
detailed record of such settlements.

So although there appears to be a process of concentration and contraction of habitat, the degree of
organisation and intensity of land use of the landscape immediately before the Roman conquest remains
to be assessed. What is clear is that the latter happened in a place with a long tradition of spatial and eco-
nomic planning.

As in other Peninsular areas, academics have assumed that in many respects the pre-Roman land-
scape was a kind of blank slate. This is a difficult issue to address, firstly because of the paucity of data on
the early stages of the Roman occupation. One of the biggest questions raised by the current project con-
cerns the transformation of the agricultural landscape during this time of crisis. We have to bear in mind
that the adverse effect of political and social instability continued at least until the last three decades of
the first century BC. This moment (circa 25 BC) corresponds to the foundation of the Roman colony of Au-
gusta Emerita, which became the head of the province of Lusitania.

In the case of Medellin the problem is particularly relevant, as historical sources record the foun-
dation of a Roman colony in the early 1st century BC. The impact of this new settlement in the territorial
structure has been hardly identified archaeologically. The sample of known settlements of this age is very
small, although there is scattered evidence of finds like coin hoards with a Republican chronology. The
voluminous record of known settlements of the Imperial times hinders the perception of earlier stages.
Nevertheless, the evidence revealed by the survey carried out near the municipality of Valdetorres (about
10 km south-west of Medellin) shows the potential for research on the Roman Republican period in the
area (Heras Mora 2009).

FROM PASTURES TO HIGH-YIELD CROPS: A SEVERELY TRANSFORMED LANDSCAPE

The agricultural landscape of the alluvial plains of the Guadiana can be defined as one of the most dy-

namic environments in the geography of south-western Spain. This is due to the interaction of a series
of natural and human factors intricately intertwined. Firstly, there is an important environmental factor:
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Figure 4. The agrarian landscape of Medellin today. a) ground levelling for rice cultivation. b)
evidence of recent processes of artificial excavation.

the changing shape of the Guadiana. Its riverbed produced countless branches, forming islands and nu-
merous abandoned channels. Many of them are still recognisable despite land levelling and pipe works.
Even in the recent past, Guadiana floods caused the reactivation of these watercourses. The influence of
the meandering course covers a large area both upstream and downstream. Historically it has been an un-
healthy area, due to the abundance of stagnant water. The settlement of Medellin is located precisely at a
point where the proximity between elevations, formed by residual reliefs on both sides of the river, forms
anarrowing that ensures a stable ford over the year.

Secondly, we must bear in mind the great impact of the agrarian colonisation during the so-called
‘Plan Badajoz'. It was implemented along the Guadiana River by Franco's regime from the beginning of
the 1950s, and involved the conversion of traditional dry crops and pasture lands into high-yield irrigated
crops. Over 9,000 settlers were distributed in new populations. With this great change began a process of
ground levelling and excavation of ditches that in some areas profoundly altered the original relief.

We think that the awareness of these problems, far from leading to inactivity, stimulates our curi-
osity for establishing to what extent these changes have affected the preservation of the archaeological
record. We would like to define and map the different degrees of this impact. Eventually, our model will
allow us to reconstruct the ancient landscape and will provide tools for the management of archaeologi-
cal heritage in the area.

METHODOLOGICAL THREADS IN THE MEDELLIN PROJECT

The previous state of the art increased the need for a renewed and systematic approach to the problem of
the structure of agrarian landscape and change in settlement patterns in the historical area of the ancient
site of Medellin. The strength of this new approach is to undertake the analysis from several complemen-
tary disciplinary fields.
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ARCHAEOLOGICAL SURVEY

We looked at the distribution of surface evidence, recording not only visible archaeological sites, but also
stray finds (Ebert 1992). The surface finds therefore form a continuous variable. The study of the evolu-
tion of the sedimentary matrix of finds (from the geological substratum to current land use) helps to give
an explanation for their presence. It comprises the identification of small concentrations of sherds that
could have been produced by human activity limited in space and time, but also the evidence of extensive
agricultural practices like manuring. According to the record obtained in the intensive survey of other
Mediterranean landscapes (see for example Wilkinson 1982, 1989, 2000; Bintliff & Snodgrass 1988). The
latter can produce a thick carpet of residues, mainly potsherds from the areas where manure accumulates
(e.g. landfills, stables and cesspits). The problem is that when the density of fragments derived from these
processes is very high, the definition of activity loci is diluted and it becomes necessary to develop meth-
ods to distinguish sites from the background noise (Gallant 1986).

The objective of our survey is to implement such methods, in order to establish the nature of the
surface record, adapting the modus operandi to the particular traits of each area with a reasonable in-
vestment of work. In general terms we followed the survey design implemented on the basis of previous
experience developed by our team in other study areas during 2007 and 2008 (see Mayoral et al. 2009 for
a detailed description), but new experiments and improvements were introduced. We would like to em-
phasise that the application of similar procedures in different study areas provides a good opportunity to
compare results, and in the long term it will generate a wealth of documentation on surface data in a wide
variety of contexts offering many opportunities for future analysis.

Regarding the delimitation of the survey area, the area of historical influence of Medellin was clear-
ly an impossible space for intensive survey. We decided then to use a space well defined physiographically
by natural features: the Guadiana River to the south, its tributaries Guadamez and Ortigas to the west and

Figure 5. Definition of
the survey area. See
also full colour section
of this book
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Figure 6. Workflow in the Medellin survey. a) Covering the ground. b) Downloading and

representing data in a GIS environment. Clear lines correspond to the fieldwalker’s track. Black
dots are finds along these tracks. ¢) Introducing the waypoint of a sherd. d) Density estimation
using the kernel method of sherds/square metre. Polygons delimit areas of interest for further
examination.

east and the Ortigas Mountains to the north. This area represented a cross section of the Guadiana basin
and allowed us the opportunity to explore different landscape units, from the intensively farmed alluvial
plain to the rockiest unproductive lands dedicated almost exclusively to pasture. Nevertheless, it was still
a very wide area. In order to create a systematic approach, we have outlined seven major non-aligned
transects, each one kilometre wide and between two and seven km long, with a north-south orientation.
This size was considered easy to handle and able to provide a simultaneous coverage of the different land-
scape units. The total area comprised by these transects represents 43% of the study area. The implemen-
tation of this design is structured in three stages.

The first one is systematic fieldwalking. Land plots are prospected with a spacing of 10 metres. Each
field walker was equipped with a GPS receiver that recorded the position of every material of potential ar-
chaeological interest located along its track. They consisted mostly of potsherds, building materials (roof
tiles, stone blocks, etc.), slag fragments and lithic artefacts. It is considered a first, coarse approach to the
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spatial distributions of finds. The GPS model we used has an average horizontal typical error of two or three
metres. This is not considered a problem, since a very accurate position was not needed. We took into ac-
count a homogeneous level of experience of the team members and a similar ability for surface recognition.
As a general rule, every team member kept the same GPS during the campaign, so the gathered data would
give us the opportunity to assess the inter-observer variability. Fieldwalkers were told to pick up only frag-
ments of pottery rims, bottoms, handles or decorated sherds that are considered of more diagnostic value
to obtain chronological references. These samples were labelled with the GPS waypoint number, so it was
possible to plot their distribution later. The result we obtained in this stage is a map of global distribution of
surface materials in the field. For every landplot we also recorded information about topography, land use,
actual vegetation coverage and recent terrain alterations (ditches, irrigation channels, power lines, power
buildings etc.). These data were considered relevant in order to interpret differences in surface visibility.

In the second stage, all the information gathered was downloaded onto a GIS. We then analysed the
variation in sherd densities. Our calculations take into account several possible solutions, with the aim
of producing images that stress local detail and more general views of surface distributions. We must
understand that this density estimation corresponds to the overall distribution of recorded waypoints,
regardless of its identification as modern bricks, roman roof tiles or prehistoric sherds. Reclassification
of density maps provided the delimitation as polygons of discrete zones were we could find potentially
archaeological sites or evidence of land use.

All these areas were considered to be of interest and were revisited for closer examination, in order
to obtain more detailed evidence. As in the landplot form, information was recorded regarding the char-
acteristics of the terrain and the type of surface finds. We started to work without a normalised procedure
for sherd collection in these areas. The reason was that surface evidence in many of them was very homo-
geneous, consisting of 90% roof tiles and traditional pottery dating from the last 100 years. It was quite
easy to recognise their shapes and fabrics in the ethnographic collections. They were in fact the result of
contemporary manuring and did not contain any trace of earlier land use. Many of the oldest farmers in
the region gave us a detailed explanation of how dung was transported to the field at least until the 1970s,
when it was replaced by industrial fertilisers. But on the other hand, in a small number of concentrations
we found clear evidence of Protohistoric and Roman occupation. In several cases the abundance and di-
versity of surface sherds suggested a clear definition of sites. Here polygons defined by density analysis
were used as a reference for a systematic gridded collection.

However, there were many occasions when we lacked an undeniable criterion for identifying a site.
The problem was then: do we perceive this ancient material just because we are focusing our attention on
an area of higher-density modern finds, or are the concentrations of finds really produced by the overlap-
ping of different chronology scatters? Faced with this question, we realised that we were being too selec-
tive in our sherd collection and we were lacking a clear, quantitative as well as qualitative characterisation
of pottery dispersed in the fields. In order to test the magnitude of this bias, in the 2010 campaign we im-
plemented a collection method inspired by the off-site recording of the Boeotia Survey (Bintliff, Howard
& Snodgrass 2007). Now sampling units were 50x100m rectangles adapted to the limits of land plots, and
everything identified by 10m spaced fieldwalkers was collected, counted and weighed. This system dra-
matically increased the time invested in studying small areas and the number of gathered sherds. But at
the same time it provided a completely new image of the off-site record, revealing in some cases that an-
cient pottery was not so spatially localised.
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Figure 7. Overall picture of survey areas of 2009 campaign. Gray lines represent GPS tracks. White
polygons are areas of interest. See also full colour section in this book

We are still beginning to understand the potential of this new strategy, but it seems clear that it will be
an irreplaceable tool to study the discarded sherds in a Roman town like Metellinum. The present urban
nucleus of Medellin is very small, and we have the opportunity of surveying extensive areas around the
ancient site. The main problem here is, as we pointed out before, the impact of irrigation works of the last
50 years.

On the positive side, we note that it has been possible to correct the location of previously known
sites. The existing records for most of them were limited to a pair of coordinates and a place name. Now,
we have information about their size, a diagnostic about their current state of preservation and new in-
formation about chronology. We have also isolated 74 new sherd concentrations, half of which were con-
sidered as potential sites or places of interest for later analysis. Obviously the application of intensive
methods has increased the number of known sites. In the future we hope to test to what extent the origi-
nal distribution map has been modified.

GEOARCHAEOLOGICAL RESEARCH IN THE GUADIANA ALLUVIAL PLAIN

Obviously, survey results may contain serious deficiencies and interpretation problems if we do not bear

in mind geomorphological evolution. That was the second main methodological aim of the project. In
this sense our first objective was to obtain an assessment of recent geomorphological processes, quanti-
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Figure 8. Exploration of gravel quarries in the study area. The circle in the
rightimage indicates the find of a Roman roof tile.

fying the intervention of geodynamics (slopes, changing alluvial plain, aeolian deposits) and alterations
induced by human intervention (e.g. introduction of irrigation and ground levelling for crops like rice), in
order to evaluate its implications in surface visibility and preservation of archaeological finds. This can be
both a tool for interpreting and a resource for planning future field work. A GIS-based territorial analysis
procedure has been designed, in order to speed up a crossed evaluation of variables corresponding to the
characterisation and dynamics of natural environment and human factors.

The first step was a preliminary exploration. All gravel pits and other artificial cross sections in the
area were located and described. This work was quite helpful during the process of morphogenetic char-
acterisation and elaboration of a detailed cartography of geomorphologic units. This mapping process
relied on a number of initial reference data from several sources and formats, both digital and analogical:

- Aerial photographs of several photogrammetric flights, used as a support for photo-interpreta-
tion work.
- Geological Maps of the Spanish Geological Survey (IGME) in vector format (scale 1: 50,000).
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- Geomorphological analogical maps, at the same scale, provided by the former survey.

- Orthophotographs of the study area from 2005. Their spatial resolution is 50 cm /pixel.

- Digital Elevation models obtained from several sources. The most accurate and recent was pro-
vided by the National Orthophotographic Plan (PNOA), and is based on a photogrammetric res-
titution that offers one elevation point every five metres. Our idea for the future is to develop
the comparison of this model with others obtained from earlier photogrammetric flights (1956,
1983), in order to assess relief changes affecting the surface record and to determine recent mor-
phogenetic evolution. These images are also an invaluable testimony of change in the Guadiana
landscape before and after the implementation of the massive irrigation plan in the 1960s.

The main tools used were ArcGIS ® (ESRI ™), GRASS and gvSIG. Thanks to these programmes it was quite
easy to superimpose and integrate all available digital cartography within a geographical context defined
by the UTM coordinate system and datum referred to European Datum 1950 (ED50).

Regarding the relief modelling in the study area, we can identify two distinct morphodynamic sys-
tems. On the one hand, the fluvial system comprises the accumulation of fluvial deposits linked primarily
to the river Guadiana. In our study area, the river flows across a terrace level 3.4 metres above the active
channel, reaching widths of 4-5 km. The shape of the active riverbed is close to meandering. Numerous
channels draw a braided river network, active in episodic events during flood periods. The main course
is wide and composed of secondary channels that interweave to form islands. In the section that runs be-
tween the hills of Medellin castle and the Enfrente mountains the channel is narrower, which, as we said

Figure 9. Geomorphologic
map of the survey area.
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in a previous section, is a factor of considerable strategic value as a crossing point. Other geomorpho-
logical units in this system are those related to fluvial modelling: channel bars, floodplain/lower terraces,
point bars and valley bottoms.

The mapped terraces show extensive deposits linked to the Guadiana channel. The evolution of the
river network has formed three terrace levels, represented in the study area by the most recent one. This
is mostly composed of gravel and quartzite ridges. At the top of this level there is up to one metre of sand
interleaved with gravels with channelled bases. The abandoned channels are currently part of the major
riverbed of the Guadiana, which recovers its banks in times of flood. The alluvial gravels are composed
of quartzite with a sandy matrix and intercalated sandy levels. All these channels are built up by simi-
lar deposits, with increasing silt content in the shallow parts where there would have been a slower flow
rate. Finally, deposits associated with valley bottoms are poorly incised by the river network. Their lithol-
ogy corresponds to gravel, sand and silty clay. The genesis of these deposits corresponds to river systems
influenced by slope and aeolian inputs. One of the main objectives of the geomorphological work in the
framework of the project is to define the timing of the alluvial fills, particularly the contributions from the
slopes and the large Aeolian sand deposits that fossilise them.

The study area shows several geomorphological units related to slope dynamics, shapes and exist-
ing deposits. The major colluvium deposits are associated with cuestas. Regularised slopes and flattened
surfaces are maintained in dynamic equilibrium with processes of rill or gully erosion. Geomorpho-
dynamic processes in slopes generate different geomorphological units: conical hills (like Medellin Cas-
tle), crests, front crests and structural escarpments are linked to forms of structural origin. Forms as-
sociated with slope modelling processes are: alluvial fans, glacis composed by conglomerates (poorly
cemented), mainly of quartzites, sand and clay, and sediments corresponding to braided alluvial gravel
systems, eroded glacis, degraded glacis and compounds of quartzite gravels in a silty clay matrix. These
formations are interpreted as deposits from the remobilisation of previous glacis.

There are present some aeolian mantles or deposits that occupy large areas along the river, on the
margins of fluvial deposits. Consisting of fine-grained sands, they generate plains by wind aggradation.
These plains have been strongly impacted by farming. Surface archaeological evidence includes several
First Iron Age and Roman sites. Lastly, rocky outcrops are located in areas of granite substratum. They ap-
pear as rounded massive bodies where the regolith is removed.

We must also consider, as we have seen before, an active anthropogenic system transforming the
surrounding area of Medellin. Several gravel quarries are located in the point bars and channel bars.
Nevertheless, the most aggressive impact corresponds to agricultural terraces, structures for slope sta-
bilisation and irrigation channels. Sometimes these structures are the only guides to reconstructing the
original topography.

DEFINING A SEQUENCE AND CREATING A DYNAMIC MODEL

In order to build a geomorphological sequence, we are working towards establishing chronological ref-
erences. Sometimes they are provided by finds which appear in the sections of gravel pits. Nevertheless,
we still need to establish absolute dated benchmarks, so we take samples from sand deposits using the
technique of Optically Stimulated Luminescence (Walker 2005). Analysis will be performed in the Dat-
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Figure 10. Workflow of a suitability
model for the delimitation of
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information about the last time that the sediment was exposed to sunlight. It will provide us with an
absolute chronology of the sampled deposit, and should be a valuable tool for the establishment of the
stratigraphic sequence. Finally, the dynamics that shape these units and processes will be included in a
model of potential instability of the different types of terrain according to factors such as slope, lithology
and land use.

This stage of the research is focused on the identification of relationships between the evolution
of the natural environment and the human management of the landscape, and on the current condition
of the archaeological record. With the aid of GIS tools, we have implemented a multi-criteria analysis
based on the integration of all available spatial data. Figure 10 shows the workflow of this cross evaluation
model.

In this methodological design two main input sources are defined, in order to obtain a map of mor-
phodynamic areas. They are defined as zones with a variable susceptibility to damage of the archaeologi-
cal record caused by surface processes. Variables considered for the elaboration of this first interpretative
cartography are, on the one hand, slope and lithology, and on the other hand, geomorphological units as
they have been defined above. They were obtained from a physiographic analysis and from the assign-
ment to each one of predominant geomorphological processes.

The input layer for land use, measured from the point of view of its trends to change, allows a new,
synthetic view of the territory to be produced. A different degree of permanence is then assigned to the
discrete areas. It refers to different degrees in which the archaeological remains could have been pre-
served in their original positions. We cross this zoning with our previously known archaeological sites,
and with the new survey results, assessing spatial variation according to chronological and functional
indicators of data. In the final stage of the model this allows us to establish what we call permanency sce-
narios of archaeological data.

Our objective is to obtain an assessment of the degree of permanence, defining a gradient whose
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variation through space will help to delimit the most affected areas by recent processes and those in
which the surface record can be considered more reliable.

PRELIMINARY RESULTS AND FUTURE DEVELOPMENT

Regarding the archaeological survey, it is still too early to offer an evaluation of the finds. Nevertheless
we can show some preliminary results. During the two weeks of the survey campaign a first exploration
of several transects was made in order to assess the diversity and complexity of the surface record around
Medellin. The final area covered was around 700 ha. This represents 18% of the total transect area, in
twelve real work days, so we felt we reached a good rhythm of work.

Although unfinished, classification of the finds offers some interesting insights. It is clear that there
was intensive occupation during the First Iron Age over the entire basin, from the banks of the Guadiana
River to the hills of the margins. Colonisation by small scattered farms goes beyond the optimal agricultural
soils and it could be clear evidence of high pressure on the land, and possibly also surplus production by the
Medellin community. It is more difficult to interpret the small sample of Second Iron Age sherds in lowland
areas, which may correspond to small scattered settlements. With regard to the geoarchaeological study, the
detailed mapping that we have produced provides a cornerstone for the development of the proposed suita-
bility model. It will also serve to guide future survey works and to select the best locations for core sampling.

Figure 11. Integration of previously published information and current
survey results on Protohistoric and Roman finds.
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Beyond the specific achievements of the historical study on the territory of Medellin, we believe that the
proposed work system may be useful for research on severely altered alluvial landscapes. At the same
time, the use of standardised recording procedures in different types of environments opens up the pos-
sibility of interesting comparisons that will help to characterise the changing face of surface evidence
across the Mediterranean. This may be the basis for flexible methods to monitor the future of this herit-
age, anticipating the effect of ongoing processes and incoming threats.
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ABSTRACT

The late 19th-century and early 20th-century ‘grand era’ of manor parks in Estonia coincides with a pe-
riod when English gardening ideas dominated Europe. What is less recognised, however, is that manors
in Estonia possess formal French-inspired gardens dating from the mid-18th century (the introduction of
Baroque design in Estonia was delayed). Today, about 600 complete manor ensembles remain, retaining
distinctive structural characteristics which date from the 18th-19th centuries. It is quite typical that in old
parks of Estonia Baroque and English garden styles have merged, giving them a unique and original char-
acter. This research reports on archival study, field investigation and map analyses of 45 protected manor
parks in Estonia. The analysis suggests that, despite the relatively short period (ca. 1730-1770), formal Ba-
roque gardening was the dominant style practised in Estonia. The movement had a significant influence
on local garden design, and on landscape planning more broadly. The Baroque elements in manor lands
include formal geometric spaces, axial connections between landscape and buildings, orchestrated vis-
tas and tree-lined roadways. Within the Baroque garden, formal plantings, pathways and water features
were arranged in classical configurations. Finding physical traces of Baroque artefacts today is difficult
because many manor parks were destructed during the Soviet era in the latter half of the 20th century.
Nevertheless, archival materials and present-day visits to garden ruins in manor parks suggest that for-
mal Baroque gardens dating from mid 18th-century manor lands were vivid and sophisticated ensembles
of formal terrain, tree allées, sculptural elements and finely orchestrated water elements.
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INTRODUCTION

The Baroque garden design movement has given to mankind some of the most splendid and grandiose
examples of spatial arrangement in the built and natural environment. For example, the legendary park
at Versailles near Paris ranks amongst the world’s greatest achievements in garden design. However, after
the rise of ideals of equality one of the key ideologies of the French monarchy - formal Baroque design -
fell out of favour during the 18th century. As the popularity of Baroque design waned in Western Europe,
however, formal garden design continued to be practised in Estonian manor parks during 19th century by
local German-influenced gentry.

At the beginning of the 20th century, there were 2,017 manors in Estonia (Rosenberg 1994). Today,
about half this number survives, and approximately 400 manor parks are protected as natural or heritage
areas. These protected manors are preserved (Sinijarv 2008) and they have been visited by experts who
have conducted dendrological inventories (Sinijarv et al. 2007). For the most part, the manors and man-
or parks display 19th-century design characteristics of English landscape parks. Ideas governing manor
park design, and the cultural features evident in manor lands, originate from two places. First, manor
park design was imported to Estonia from northern and central Germany (Maiste 2005). Therefore, paral-
lels with Germany’s contemporary developments - the most famous English-style park being the one in
Worlitz - are useful for understanding the movement that inspired Estonian garden design (Rolf 2007).
Second, local Estonian heritage is reflected in manor park design, celebrating local history and local cul-
ture. Features of Estonian origin in manor parks are especially evident from the late 19th century and
early 20th century, the most splendid period of local manor culture, when existing manors were recon-
structed and new manors were established. Shortly after, in 1919, manors were abolished in Estonia.

The late 19th-century and early 20th-century ‘grand era’ of manor parks in Estonia coincides with a
period when English gardening ideas dominated Europe. Surprisingly, however, more than one-third of Es-
tonian manor parks display traits of formal design. There were manor parks established in the 17th century,
but unfortunately they are poorly documented and they have practically disappeared today. The major influ-
ence of the Baroque style arrived relatively late to Estonia, delayed by the Great Northern War and economic
hardship in its aftermath. In one of the earliest examples of Baroque garden design in Estonia, Czar Peter I
established Kadrioru park in formal Baroque style near Tallinn in 1718. In the 1740s and 1750s, various man-
or parks were founded in Estonia and many established formal garden elements (Hein 2007), while at the
same time in Western Europe the era of formal Baroque park design came to an end (Turner 2005).

Although there are about 400 relatively well-preserved manor parks in Estonia, most appear today
as park ruins. Twentieth-century events in Estonia - including World War I, World War II and the Soviet
occupation - caused great losses within the parks as well as poor maintenance of manor land.

Now, to properly preserve the natural environments of manors, radical restoration efforts are need-
ed. However, such restoration works face a number of challenges. For instance, it is often difficult to know
whether formal garden elements, which appear to possess Baroque characteristics, are actually authentic
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Baroque artefacts or are instead late 19th-century additions to the landscape. To distinguish between the
two, it is helpful to identify which features characterise original Estonian Baroque-style gardens and to
assess whether or not these features are still in evidence, even in a state of ruin, today. Determining the
authenticity of garden elements that appear to date from the Baroque period is challenging for two key
reasons. First, the original manor park plans and detailed design documents for manor projects are sel-
dom available for study. In their absence, researchers usually rely on contemporary land-use plans. Sec-
ondly, the Baroque elements within manor landscapes are generally fragmented and in poor condition.
These two challenges are interrelated, because without original plans it is difficult to identify the original
elements of composition.

In this article, we provide a detailed study of Baroque elements of manor parks in Estonia, focusing
on various elements of the built and natural environments, including spatial structure, design, charac-
teristics and distinctive features. The research employs archival study, field investigation, and map analy-
ses of 45 protected manor parks in Estonia (Heringas 2009). The objective of the research is to identify
the formal, Baroque garden elements and develop trends about spatial construction and the relationship
between manor landscapes and their surroundings. In most cases, due to a lack of primary research ma-
terial, it is impossible to draw conclusions about single artefacts such as sculptures, vases, staircases, or
pergolas. Instead, we focus on larger trends and broad design themes. In addition, the research provides
an opportunity to better understand the evolution of landscape design in Estonia and the influence of
manor landscape planning.

More broadly, this research situates the Baroque gardening movement in manor landscapes as a
unique phenomenon in Estonian cultural history. Despite the relatively short period (ca. 1730-1770) that
formal Baroque gardening was the dominant style practised in Estonia, it has had a significant impact on
local garden design and landscape planning.

AN OVERVIEW OF ELEMENTS AND STRUCTURE OF HISTORIC ESTONIAN MANORS

The territory of Estonia was conquered by German knights during the 13th century. Gradually, a system of
manors was developed, whereby large agricultural estates accounted for the majority of agricultural pro-
duction. From the 17th century onward (and possibly earlier but no evidence remains), the manor centres,
with economic and administrative functions, started to flourish as important sites of garden design. Man-
or owners established elaborate parks near the main manor buildings for their private enjoyment. Until
the 19th century, manor parks remained almost the only form of garden design in Estonia.

In the design of manor parks, the most important model was formal Baroque gardening as devel-
oped to maturity in France during the 17th and 18th centuries. Thereafter, English-style landscape gar-
dening was favoured in Europe. In Estonia, both styles were influential.

In a typical Estonian manor, a Baroque park space is formed by the connection of the front yard
with the main building ensemble, or cour d’honneur, on the central axis (see figs. 1, 3). An entrance road
provides access to the front yard. The largest part of the manor centre, or backyard, lay behind the main
building. The structures are characterised by geometric order and well-defined forms of plants and plan-
tations. Although there is a focus on physical order, the spatial structure of the park in some manors is
not symmetrical nor does the central axis focus on the main building (Maiste 2005).
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Figure 1. Plan of Palmse manor centre (1753). Source: Pahlen, G.F. 1753. Plan der Hoflage von dem
Guthe Palms. See also full colour section in this book

The Baroque front yard of an Estonian manor complex is characteristically a spacious area, featuring a cir-
cular entrance road from the main gate to the main building entry. An open front yard provided opportu-
nities for imposing views of the front facade; similarly, the view outward from the manor house windows,
stairs and balconies focuses on the formality of the landscape design and its central axis. The front yards
are usually among the best-preserved parts of the manor ensembles, having maintained their structure
and visual and functional connections to the landscape. The largest part of a manor park is typically the
backyard, with a formal garden and an adjacent landscape park. The design of these spaces was carefully
planned. The backyard was typically divided symmetrically into smaller geometrical parts. It can be as-
sumed that the backyards of Estonian manors, in the immediate vicinity of the main buildings, were more
exclusively designed; typical surviving elements of backyards are allées of tree, terraces, water features
and park boundary systems, such as stone walls.
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INTERNATIONAL INFLUENCES ON GARDEN DESIGN IN ESTONIA

The oldest preserved manor landscapes in Estonia date from the second half of the 18th century - when

Estonia was recovering from war and plague - during an important time for building and reconstructing

manors (Maiste 2005). During this period, local garden design tended to follow one of two design philoso-

phies. In the first, garden ensembles were created according to the above-mentioned Baroque principles

of classical French formal design. This is evidenced by original landscape-planning documents produced

in Estonia during the 18th century. The most famous is the 1753 plan of Palmse manor (see figs. 1, 2). In

addition, there is evidence that classical French gardening literature was used by local garden designers

in Estonia. These works - including André Mollet’s Le Jardin de plaisir (printed in Stockholm in 1651) and

Claude Mollet’s Thédtre des plans et jardinages (printed in Paris in 1652) - were included in the library of

the owner of Anija manor, Jacob Stael von Holstein (Hein 2007). The existence of newly-established Ba-

Figure 2. Palmse manor centre (1753).
Source: Plan of Manor Palmse 1753.

Figure 3. Schematic map of spatial
composition of Vasta manor centre.
Source: Nurme 2007. See also full colour
section in this book
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roque gardens in Estonia was confirmed by contemporaneous travellers. For example, the well-known
architect Johann Wilhelm Krause produced a number of sketches in the 1790s that clearly depict formal
design principles and even single Baroque garden elements in manors in northern Latvia, which at the
time formed, together with southern Estonia, the province of Livonia (Janelis 2009).

The second gardening method - an English-style landscaped park - spread throughout Europe dur-
ing 18th century. In 1785, Theorie der Gartenkunst by Christian Cajus Lorenz Hirschfeld was published,
which significantly influenced the design of Baltic German gardening (Nutt 2008). Various manor land-
scapes founded or reconstructed in Estonia during the last quarter of the 18th century and the early years
of the 19th centuries, such as Vatla, Aaspere and OQisu, are Baroque in structure, however landscape ele-
ments, including winding paths, irregular ponds and varied terrain, are formed in typical English ‘pictur-
esque’ landscape design.

In fact, the English gardening style was dominant in virtually all new manor landscapes established
in Estonia after 1770 (Hein 2007); the pre-eminence of this style gave rise to several beautiful landscaped
parksin the 19th century. Nevertheless, the formal style was still dominant in older manor centres, proba-
bly because manor centres were already set in 18th-century landscape design and favoured the symmetric
relations of the buildings and the park typical of Baroque layout (Maiste 2005). Moreover, the landscape
parks surrounding the manor centres had matured to their best by the mid-19th century, and the desire
and will to radically rearrange them was understandably weak.

A study of existing plans, drawings and postcards suggests that the designers of manor gardens in
Estonia were often more conservative - drawing inspiration from formal, classical structure - than land-
scape designers elsewhere in Europe. This claim is supported by the built form of several parks created in
the mid-19th century; for example, the general design principles evident in manor gardens in Raikkiila,
Hummuli, or Purila, where the spatial configuration of park elements, especially those closest to manor
buildings, has been inspired by the ideas of formal Baroque design. A unique trait from the second half of
the 19th century is a mixture of both styles, which is evident in Estonia in late 19th century and early 20th
century manor gardens (e.g. Taagepera) or reconstructed manor landscapes, e.g. in Kédrstna or Olustvere.

There are several explanations for the popularity of formal Baroque gardening in Estonia. The use
of regular cour d’honneur as late as in the 19th century cannot be explained by the late arrival of original
ideas to Estonia. On the contrary, the idea of ‘freely flowing nature’ used in Germany in one of the first
great English style parks in Worlitz (Gerhard & Erfurth 2000) was almost simultaneously applied in Esto-
nia in Vana-Vigala manor in 1766, when ‘Der Englische Garten’ was constructed (Hein 2007).

In addition, the use of formal Baroque garden elements in Estonian manors may be attributed to the
introduction of techniques by international experts. For example, many Baltic Germans had family ties
with building masters from Germany and, to a lesser extent, from Russia, Sweden and the Netherlands.
For instance, the complex of Hiiu-Suuremdisa was planned by Swedish-French engineer Joseph Gabriel
Destain (Sdrg 2006), Sagadi has been attributed to French-Italian-Russian architect Bartolomeo Franc-
esco Rastrelli (Maiste 1983) and the largest Baroque-style park in Estonia, Kadriorg, was designed by the
Italian architect Niccolo Michetti (Kuuskemaa 1985). The relationship between these designers and man-
ors in Estonia demonstrate the great international mobility of landscape architects in the 18th century.

Although there are many examples of trained landscape-design professionals who planned manor
gardens, the majority were laid out by the manor owners themselves, and the results reflect their knowl-
edge, taste and views. For example, for a manor envisioned as a villa to be used as refuge from city life,
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an owner's garden design may have promoted peace and tranquillity (see Ackerman 1993 for a thorough
analysis of villas and gardens). These ideas connect the local park design to Western European ideals
(Kuuskemaa 1985).

A detailed review of spaces within manor parks protected by the National Heritage Board of Estonia
(Heringas 2009; Vaine 2009; Mihkelson 2010) reveals evidence of formal Baroque spatial construction
in 150 of 293 manor gardens from the final decades of the 19th century (National Heritage Board of Esto-
nia 2009). Certainly, not all sites date from the 18th century as they are partly a result of the later designs
which illustrate the vitality of formal design. At the same time, we often see mixed-era design, especial-
ly in parks reconstructed at the end of the 19th century, where formal Baroque structures, English-style
planting systems and historical details intertwine (Nurme 2009).

MANOR STRUCTURE AND ELEMENTS

The formal Baroque garden is a distinct element of the manor landscape due to its compact nature and
integration - both visual and structural - with the built and natural composition, formed from carefully-
chosen axial relationships. Due to the axial structures, manor parks are visible and often dominant in the
cultural landscape. The ensemble core, formal garden and landscape elements that are compositionally
connected within a typical manor can produce a dramatic visual impact. For example, in Suure-Lahtru,
the length of the main road and viewshed along the central north-south axis of the park is 1,200 metres.
From the main road, perpendicular intersecting side roads emanate east and west, which in turn provide
views of 1,400 metres (Nurme 2009).

Usually, contemporary circulation systems in manor landscapes are focused on roadways estab-
lished during the grand era of Estonian manors. Therefore, the roads approaching the manor centre from
the outskirts are in most cases similar to the original planned circulation system, which makes it possible
to observe the park in the landscape from the perspectives that the designers originally planned.

Tree allées line roadways that lead to focal points in the landscape; in addition, tree allées form the
boundaries of components of the landscape, delineating the border, for example, of the formal garden
from the landscaped park (see fig. 4). Usually, design motifs within this landscape have been preserved
only in a fragmented fashion and therefore they are less readable today. However, there is evidence of
topiary cuttings, which are a key feature of a formal garden. The study of parks in situ gives valuable in-
formation about ‘invisible’ elements (Jarvela 2009); for example, a geo-radar technique has been used to
detect buried pathways (Artes Terrae 2010).

In Estonian manor landscapes, low dry-stone walls or higher mortar stone walls often serve as
boundaries. Usually, the landscaped park was separated from other sections by walls and gates. In many
places, such walls have been preserved, along with occasional gateposts and gate structures.

Water features, including ponds and fountains, were carefully designed, using natural character-
istics of the landscape, to be integral features of the garden. For example, a formal garden could include
rectangular ponds, circular islands, or a pond system connected with canals (see fig. 5), e.g. in Elistvere
(Map of Elistvere manor 1825) and Oisu (Maiste 2008; Map of Qisu manor 1908).
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Figure 5. Oisu manor park and canal (2008). Source: Photo by S. Nurme, Autumn 2008.
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Terracing the land was an important technique of Baroque garden design, however terraces divided with
structural support walls - such as those in Luunja park (Map of Luunja manor 1827) - are quite rare. Most
of the original terraces were formed from sloping sections of garden. On one hand this is an indication
of Scandinavian influence, and on the other hand it shows relatively mature formal garden design. Stone
walls make the garden boundaries more rigid and unnatural, while grass-covered slopes suggest less con-
trol and greater organicism.

Engravings, photographs and postcards depicting the former milieu of Estonian manors suggests
that, at least during the second half of the 19th century, garden design techniques produced rich, vivid en-
vironments. The landscapes in the images depict picturesque views of wooden bridges, pavilions, sculp-
tures and flowerbeds (Nurme 2009), suggesting that much of what people admired in European formal
Baroque parks was evident in Estonian manor parks.

Unfortunately, finding physical traces of Baroque artefacts today is difficult because there was much
destruction of the cultural heritage of manor parks during the Soviet era in the latter half of the 20th cen-
tury. As a result of short-sighted practices and a lack of cultural awareness, many manor centres were subdi-
vided into smaller plots, used as construction sites, or abandoned and laid waste. Therefore, today, there is
unfortunately little hope of uncovering additional examples of Baroque artefacts in what appear today to be
clumps of old trees surrounded by undergrowth that mark the old manor gardens and landscaped parks.

Based upon the compositional features of preserved manor parks and historical documentation of
destroyed manor parks, we suggest that manor parks dating from the second half of the 18th century pos-
sess classical Baroque garden features, and such features are evident even today, more than a century
after they were first established. The rise of manor culture after the Great Northern War enabled the crea-
tion of elaborate manor estates, which give distinctiveness to local landscapes. Road networks on manor
lands, which unified the manor ensemble together with the orchestrated views of the landscape, gave
shape to the manor land, thereby giving shape to the local Estonian landscape which is still visible today.

CONCLUSION

Formal Baroque gardens in Estonia (created between ca. 1730 and 1780), in their purest form, were based
on classical Baroque garden design. Due to its late rise compared to Western Europe, the Baroque struc-
tures remained an essential part in the design of Estonian manor parks throughout the 19th and 2oth
centuries. Therefore, regularity in garden design was never fully forgotten, which is evident in the land-
scape plans of 19th-century manor centres and may be observed in the parks today. It is difficult to deter-
mine how many Baroque gardens in Estonia are authentic, dating from the mid-18th century, and which
were rebuilt at a later time using French garden design inspiration. As a result, our research allows us to
describe the general spatial-design characteristics of a Baroque garden but we cannot fully articulate the
detailed formal design when original garden design documents are not available.

Unfortunately, a lack of reliable archival material and a lack of opportunities to view preserved el-
ements in gardens today prevent us from better describing the Baroque gardening period in Estonia.
However, many manor lands today exhibit the essential values of Baroque gardens, and this provides op-
portunities to experience the elements of formal garden design that is still evident in the Estonian coun-
tryside more than 250 years after the gardens were estbalished.
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A formal Baroque garden was intended to sparkle like the contemporaneous music of Hiandel. Such gar-
dens, characterised by grandeur and dramatic spaces linking manor centres with other manor features,
such as alandscaped park, formed memorable views into the distance. Formal terrain, tree allées forming
enclosing ‘pillars’ and finely orchestrated water elements contributed to the sophisticated ensembles. Ifa
visitor still senses surprise, amazement, playfulness and joy when visiting an unreconstructed park - de-
spite destructive physical transformations of historic landscapes during past centuries - then it is surely
an authentic Baroque garden and its uplifting atmosphere prevails.
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ABSTRACT

The Conventus Iuridicus Asturum (mainly, though not only, modern Asturias and Leén provinces in Spain)
was created after the Cantabrian Wars carried out by Augustus himself, which finished in 19 BC. Even
though the NW quadrant of the Iberian Peninsula was rich in gold, the C. Asturum concentrated the great-
est deposits in the western ends of both Asturias and Le6n. The exploitation of gold was a strategic need
for Augustus’ new Imperial coin, the aureus. Those areas with rich pre-Roman goldwork were systemati-
cally prospected and mined during the first two centuries of the Christian Era. As a consequence, local
populations were subjected to a special form of imperialist policy directed at ensuring the maximum out-
put of minerals. Settlement form and function was radically changed and a tributary system was put in
place, thereby changing local society completely.

This policy had a major effect on the landscape in two ways: the mines brought about important ge-
omorphological changes, and the territorial policy changed the rural exploitation of the area with a new
landscape management and an increasing importance of cereal cultivation. In this paper these changes
are brought forth as what they are: a measure of the impact that Roman gold mining had on the land-

scape.
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Figure 1: Location of the Conventus Asturum and
its gold deposits. See also full colour section in this
book
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GEOMORPHOLOGICAL TRANSFORMATIONS AND FOREST EVOLUTION

In 19 BC the Cantabrian Wars ended. At that moment Roman Asturia was configured as the Conventus
Iuridicus Asturum (see Figure 1), thereby becoming incorporated into the Empire. In that area gold had al-
ready been exploited at the artisan level (Ferndndez-Posse de Arndiz et al. 2004; Sanchez-Palencia Ramos
& Fernandez-Posse de Arndaiz 1998), generating a rich catalogue of goldwork from the Iron Age (Garcia
Vuelta 2007; Montero Ruiz & Rovira Llorens 1991; Diputacién Provincial de Lugo, 1996; Perea Caveda &
Sanchez-Palencia Ramos 1995). Augustus had designed a new monetary system which consolidated the
aureus and the denarius as the gold and silver standards, exhibiting the strength of the imperial treasury
(Crawford 1985, 258-260). In order to mint the aurei the amount of gold needed was multiplied, no doubt
spurring a massive survey of the sites throughout the region. As a result, a great number of mostly open-
cast mines were opened in the 1st century AD.

Geomorphological transformations of the landscape

Three decades of thorough research on Roman gold mining (Domergue 1986; Sdanchez-Palencia Ramos
2000; Sanchez-Palencia Ramos et al. 1996) has allowed a better understanding of Pliny the Elder’s de-
scription of the techniques used in the peninsular NW: the aurum arrugiae (Nat. 33.71-72). A hydraulic
network of channels (corrugi) supplied with water the deposits (piscinae or stagna) which sat at the edge
of the mining front. As the front advanced upwards - or receded back up the mountain - the network
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had to be redesigned at higher altitudes, thus allowing the exploitation to move from the valleys up the
mountain.

The pureness of gold of these sites is low by today’s standards. The amount of earth that needed to
be removed to reach the richer levels impressed Pliny (see Table 1). The most spectacular method used was
described as the ruina montium (Nat. 33.73). Overall, so much soil was dislodged due to gold mining that
the lands of Hispania “advanced into the sea” (Nat. 33.76). Drawing on Pliny, two geomorphological trans-
formations are to be expected as results of gold mining; a) the absence of earth due to the mining extrac-
tion, which could use the technique of converging furrows or the ruina montium; b) the landfill created by
the tailings which form cones and artificially accelerates the sedimentation of certain areas.

Table 1. Gold pureness in the NW of Hispania (Pérez Garcia et al. 2000, 226).

Deposits Earth dislodged (m3) Gold obtained (t) Gold pureness (mg/m3)
Quaternary fluvial deposits 73 7.3 100
Quaternary moraines and residual placers 12 1,2 100
Pliocene fluvial deposits 20 1,8 90
Miocene fluvial fans 203 10,2 50
Total placers (Neogene+Quaternary) 308 20 67
Primary deposits (late Hercynian) 290 170 600

These geomorphological changes are clearly visible using stereoscopic aerial photography or satellite im-
agery, techniques which are necessary for an adequate interpretation of these structures (see Figure 2). On
the ground they are also visible. At Las Médulas, the largest gold mine of the region, the ruina montium
altered the morphology of 1100 ha through the extraction of ore in 500 ha and the deposition of tailings

Figure 2: Geomorphological
alterations brought about
by mining in Las Médulas
(Ledn).




in another 600 ha. The immense volume of displaced earth that suffocated the valley of Carucedo led to
the accidental creation of Carucedo lake - stagnant remains of a long-forgotten activity - and the ensu-
ing sedimentation upstream. Today, that little vale enjoys an unusually flat valley bottom of more than
100 ha.

Forest evolution

Even though there is a cliché regarding the need for large-scale logging for the mining activity on behalf
of the ‘arid and sterile mountains’ of Hispania (Plin. Nat. 33.67), the fact is that the techniques used had
no such requirements. Pliny refers to wood being used only in the following ways:

1. Timber used for shoring in galleries or pits, when the technique is aurum canalicium (Nat.
33.68), which is rare in the region (an example near Porto, Domergue 1987, 524-526). Some
beams have been found in mining contexts, such as the Boinas site in the Sierra de Begega (Villa
Valdés 1998, 170-175).

2. Fuel needed to roast the ore which has been ground and washed in primary deposits, or else to
melt the remaining slag (Nat. 33.69). Slag mounds, however, are rare in primary gold-mining
sites of the region.

3. The heather (Domergue & Hérail 1978, 285-290) used to retain the gold in the washing channels
or agogae, which was afterwards burned in order to extract from the ashes the gold particles
which had been caught in the branches (Nat. 33.76). Pliny himself, however, said that the arrugi-
ae technique using water did not require a melting down of gold, for it was freed by the washing
process itself (Nat. 33.77).

Mining, nonetheless, did have an effect on forests, though perhaps not due directly to mining activity,
which can be observed in the pollen sequences analysed. Forests, according to these palaeoenvironmental
studies, follow their own evolution. In the pre-Roman period (which is attributed data from approximately
150 BC in all our palynological records) we see a deforestation tendency of upper mountain birch forests in
the Ancares mountains (Mufioz Sobrino et al. 1995, 1996, 1997), clearly related to the increase of farming
activity. In the Courel mountains this same tendency occurs later, and mainly affecting oak forests, which
would be transformed into shrub (Aira Rodriguez 1986; Santos et al. 2000).

In the Roman period (see Figure 3), the oak forests of both the Ancares and Courel mountains suf-
fered greatly from the extension of crop and tree cultivation. Farming pressure and mining activity broke
the natural forest cycle in those areas, in contrast with the continuity we can see in the upper Porma river
basin (Fombella Blanco et al. 1998; Garcia Antdn et al. 1997; Muiioz Sobrino et al. 2003). After the mining
activity ceased, the deforestation trend would only increase, possibly echoing steadily growing farming
and demographic pressure on mountain areas. The receding forests therefore follow a trend which is not
directly affected by mining activity.

From the Iron Age, forests in this region lost ground because of human activity. The cultivation of
crops and trees did most of the damage to the Holocene forests remaining, regardless of whether there
was or was not gold mining carried out by the Romans.
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Figure 3: Forest evolution as attested by pollen records. See also full colour section in this book

THE ‘SIDE-EFFECTS’ OF MINING: THE PROVINCIALISATION AND EXPLOITATION OF
ROMAN ASTURIA

The mining techniques used in Asturia required an extensive control of a large territory and the popula-
tion that inhabited it, which would have to provide the workforce necessary to exploit the mine, build and
maintain the hydraulic network, and provide the food and tools necessary. In order to achieve this, the
Empire sent its imperial bureaucrats (the procuratores metallorum and their officina), and used the tech-
nical expertise of the army. By establishing the civitas system, the local population was for the first time
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Figure 4: Absence/presence of cultivated species as attested by pollen
records. See also full colour section in this book

subjected to a tributary system which, more often than not, entailed labour at the mines. Gold, therefore,
brought to the region a very specific and thorough form of imperialism.

The territory was completely reorganised, with new settlement patterns and a tendency to develop,
as far as possible in Antiquity, a partial specialisation of roles within it. In Las Médulas, certain settlements
housed foundries, while others had a purely farming vocation. There are cases where the only role was the
maintenance of the hydraulic network, compelling small groups to live in otherwise uninhabitable areas
(Sanchez-Palencia Ramos 2000, 270-271). These specialisation trends were completely alien to the pre-Ro-
man society, and they bear witness to the integrated exploitation strategy imposed by Rome in this area.
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The environmental effect of the new territorial and social articulation is important. The presence of cul-
tivated species, including cereals - mainly wheat and barley - and the staple Roman fruit-bearing trees
chestnut and walnut bear witness to the impact that the Empire had on how the land was exploited (see
Figure 4).

Cereal

Cereal pollen tends to travel very little, which is a problem given that most samples used here are taken at
high altitudes. Their presence in a sample usually attests local cultivation, or else in very small amounts,
which can be interpreted as ‘regional presence’. This low proportion is interpreted here as positive pres-
ence of the crop. An overview of the palynological results shows that many areas affected by mining show
growing cereal cultivation in their environs, clear proof that settlement patterns favoured nearness to the
mines - and high pastures - in detriment to a previous preference for more apt locations.

Chestnut

With chestnut trees interpretation is more complicated. Castanea sativa pollen was associated directly
with human exploitation (Behre 1990; Conedera et al, 2004). This is, however, challenged by the attested
presence of relic chestnut forests (Krebs et al. 2004), which compels further studies on local microevolu-
tion models in order to distinguish natural from anthropic presence. In our case, however, the clear as-
sociation between Roman presence and abundant chestnut groves seems to favour their interpretation as
serving the purposes of local exploitation. Their cultivation, however, is much greater in the mountain
areas surrounding mining exploitation (Courel and Ancares), appearing more rarely in other mountain

areas or lowlands.

Walnut

Juglans regia trees, however, do not follow the footsteps of chestnut trees. Their presence increases slowly
with time, and they favour those areas not affected by mining. In many ways, their evolution resembles
that of cereal cultivation, but enjoying the moment of maximum impact during the later Roman Empire.

EL CASTRELIN AND ORELLAN AS LOCAL EXAMPLES

El Castrelin and Orellan are two well known settlements around Las Médulas (recently Lépez-Merino et
al, 2010). The first is a pre-Roman hill fort and the second is a Roman-era settlement with a certain met-
allurgical role within the mining territory. The difference in pollen presence belonging to the three culti-
vated species mentioned before is clear (see Figure 5). El Castrelin, though it did exploit its territory with
very similar types of vegetation, did not do so as thoroughly as Orelldn would in Roman times, when the
landscape around it was deeply transformed by the mine and a much greater settlement density. Indeed,
the pre-Roman settlement has 84 % tree pollen - of which none is cultivated - in contrast to the 40%
found at Orellan - of which 51% is cultivated chestnut and walnut trees.

These two settlements also have comparable zooarchaeological studies which have shown a much
greater use of ovicaprids in the pre-Roman El Castrelin than in the Roman Orelldn where, however, the
pieces found are much more often butchered pieces (Sanchez-Palencia Ramos 2000, 275). This phenom-
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Figure 5: Pollen proportions
recovered in both

settlements (from Sanchez-
- Palencia Ramos 2000, 273).

BEI Castrelin (3-1 cent. BC) Juglans

BOrellan (1-2 cent. AD)
Castanea

Cerealia

total % -5 0 5 10 15 20

enon suggests local importation of consumption meat, thus illustrating the previously mentioned spe-
cialisation trend of settlements during the mining period.

CONCLUSION: THE IMPACT OF MINING ON THE NATURAL LANDSCAPE

This table summarises the effect of mining on the landscape:

Geomorphology Environment
Direct effects Direct effects
Rasing of the landscape Devastation of exploitation areas

Tailings accumulation

Indirect effects Indirect effects
Alteration of the sedimentation regime Expansion of cereals and chestnuts

Deforestation

In this paper many pollen samples have been reviewed in order to assess the effect that Roman gold min-
ing had on a particular region of Hispania. Results have, however, shown very little effect directly at-
tributable to the devastation which this activity caused on the landscape. The nature of the sampling
techniques available and the location of these sequences in the high mountains make it impossible to
measure this. Notwithstanding, the new territorial articulation which mining stimulated throughout the
land proved to be a much more powerful transformation force. It is debatable whether there was a sig-
nificant demographic increase under the Romans in this area, but there is no doubt that the number of
settlements, and how thoroughly the landscape was exploited, saw a great increase. Deforestation was a
consequence of this increased agricultural activity.

The end of the mining activity (2nd-3rd century AD transition) did not entail an abandonment
which would have meant a return to a pre-Roman status. There seems to be, in fact, a further intensifica-
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tion of this exploitation, with the generalisation of the walnut cultivation as an example. Society, and how
it made use of the land, had changed for good.
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ABSTRACT

English Heritage has recently completed a project which investigated the archaeological content of Eng-
lish town commons. Commons in urban areas are under pressure and because their historic element is
not understood it is unprotected. This paper examines the results of the project and argues that town
commons should be recognised as a valid historical entity and a valued part of the modern urban environ-
ment. This is an essential first step towards successful informed conservation. It also promotes the view
that landscape archaeology is about the fabric of the land as created and modified over a long period, in
which our own activities are part of that continuum. This reflects the changing nature of archaeology as
a discipline that is increasingly concerned with public understanding, along with land management and

conservation.
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INTRODUCTION
A common is an area of land, in private or public ownership, over which rights of common exist. Right of

common has been defined as ‘a right, which one or more persons may have, to take or use some portion
of that which another man’s soil naturally produces’ (from Halsbury’s Laws of England [1991], quoted by
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Clayden 2003, 10). There are six main rights of common: pasture (the right to graze animals); pannage
(the right to feed pigs on fallen acorns and beech mast); estovers (the right to collect small wood, furze
and bracken); turbary (the right to cut turf or peat); piscary (the right to fish) and common in the soil (the
right to take sand, gravel, stone or minerals). Rights of common were usually held either by all household-
ers of a town, just burgage holders (holders of freehold property), or freemen (possessing citizenship of
the town). Over time, they tended to become restricted to senior members of the town corporation or to
wealthier townsfolk.

English town commons have been largely disregarded by historians and archaeologists, even
though their wildlife and recreational value has been recognised. Typically, they have no Conservation
Plans and their historic environment content is unknown, and therefore delivers no conservation ben-
efits. Those that have survived, despite urban expansion and other threats to their existence, are regarded
locally as important places, ‘green lungs’ in cities and havens for wildlife. Although it is rarely recognised,
they are also a reservoir of archaeological remains.

In 2009, English Heritage completed a project which investigated the archaeological content and
Historic Environment value of English town and urban commons. An initial desk-based assessment re-
vealed that nearly 320 English towns possessed commons at some time and that some level of survival
still existed in at least 50 places. Site reconnaissance visits were made to these places, to record visible
archaeological remains and, to assess their potential for more detailed work. At sites with the highest
archaeological potential detailed topographical surveys of earthworks (mounds and ditches) and other
visible features were carried out. Differential Global Positioning (GPS) survey was the method used. The
research described here assesses the extent and nature of archaeological survival in this unique category
of urban landscape.
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The antiquity of English town commons has long been appreciated: ‘When an American visitor asked
Freeman, the Regius Professor of Modern History at Oxford, to show him the most ancient monument
in Oxford, Freeman walked him out to Port Meadow’ (Hoskins & Stamp 1963, 12). Despite this, the ori-
gins of town commons are lost in obscurity. Port Meadow, Oxford, is mentioned in the Domesday Book
(1086), and the common meadow of Wilton, Wiltshire, is mentioned in a charter of King Edgar (959-975)
(Haslam 1984, 127-8). However, it is possible that these are the first documentary records of an even older
agricultural practice. Several charters claiming to establish common rights survive from the 13th century,
but they merely confirm rights and practices which had probably existed for hundreds, if not thousands,
of years. Sudbury’s commons, for example, ‘given’ to the burgesses (inhabitants of the borough with full
municipal rights) by Richard de Clare in 1262, had the same acreage as the land belonging to the burgesses
and St Gregory's Church in 1086, suggesting that de Clare’s grant confirmed a practice already established
by the 11th century (French 2000, 177, n38). Clues to the early origins of urban commons perhaps lie in
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the natural landscape. The Greensands (a variety of sandstone), with their thin acidic soils, are of low ag-
ricultural potential, hence their use in historic times as commons. Limited evidence from environmental
archaeology suggests that these geological zones were already developing as areas of rough grazing in the
Bronze Age (Field 1998, 313-14; Graham et al. 2004).

DEFINITIONS

The meaning of ‘town’ and ‘urban’ status is not universally agreed. Criteria commonly applied include:
significant concentration of population; specialist economic function; the possession of trading rights;
sophisticated political form; complex social structure and influence beyond the immediate boundaries
of the settlement (e.g. Clark & Slack 1976, 4-5; Beresford 1998, 127-8). Some authorities stress that func-
tions other than the agricultural should predominate (e.g. Everitt 1974, 29; Laughton & Dyer 1999, 26). An
interesting facet of this last criterion is that the requirement to demonstrate that a place did not have an
agricultural basis in order to qualify as a town tends to make the urban historian underplay, overlook or

ignore the town common.

PRE-URBAN LANDSCAPES

Town commons provide rich sources of archaeological remains because of their relatively benign tradi-
tional land use, which preserves the physical evidence of the past. Minchinhampton Common, Glouces-
tershire, has perhaps the earliest surviving earthwork on an urban common, a probable Neolithic burial
mound known as ‘Whitfield’s Tump’ (Smith 2002, 13-14). On Corfe Common, Dorset, eight well-preserved
Bronze Age burial mounds, part of a more extensive linear cemetery, are prominent landmarks (Fletch-
er 2003, 8-9, 15). Similarly, on Petersfield Heath Common, Hampshire, there is a cemetery of 21 Bronze
Age burial mounds, each standing up to 2m high. Westwood Common, Beverley, has rare Iron Age burial
mounds, to which the project has added previously unrecorded examples (Pearson & Pollington 2004,
15-18, 48).

Figure 2. Rare Iron Age square burial mounds, surveyed on Westwood
[ Bidv. 4= Common, Beverley (© English Heritage).

L ! 1 I mistres




Figure 3. The layout of Hungerford

town mirrors the alignment of a e !
probable prehistoric or Roman field "‘:;-H
system surviving as earthworks on the H“H?i?uﬁ
town common (© English Heritage). ‘“::lhx
H-\.\_;}q
waler
meadows

=  Prehistoric or Roman
field system

Possible area of early
mediaval settiement

- Medieval planned town

] Metres

Extensive prehistoric remains are seen on other town commons. Biggleswade Common retains earth-
works of Bronze Age burial mounds, a trackway, a field system and prehistoric or Roman-British settle-
ment enclosures. There is also a probable Roman villa or temple complex. Crop-marks in arable fields
adjacent to the common show that these are the elements of a wider prehistoric landscape, preserved
through common usage from the medieval period onwards. Ironically, while cropmarks have been noted
on aerial photographs and recorded, the earthwork remains surviving on the common had largely been
overlooked. In some cases the presence of early remains can be seen to influence the layout of later ur-
ban space. On Hungerford Common the alignment of a probable prehistoric or Roman field system is
followed by the general alignment of the common and the medieval layout of the town itself (Newsome
2005, 14). On Lincoln’s South Common the Roman, Ermine Street was traced as a short stretch of agger
(bank) and more of its route is delimited by a linear arrangement of small quarries resulting from robbed
road materials. At right angles to this, fragments of an extensive field system are preserved. Interestingly
the boundary of a medieval hospital, The Malandry, shares the same alignment. The implication is that
South Common preserves not only the remains of a major Roman road but also a contemporary field sys-
tem, the alignment of which, as at Hungerford, continued to have significance into the medieval period.
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Figure 4. On the South Common, Lincoln,
the route of the Roman Ermine Street is
delimited by earthworks. At right angles

to this are fragments of an extensive field
i _ system and the boundary of a medieval
hospital, The Malandry (© English
Heritage). See also full colour section in this
book
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TOWNS AND AGRICULTURE

Prior to the Industrial Revolution of the 19th century, the separation between English towns and the coun-
tryside was less marked than it is today. Most 17th- and early 18th-century towns had small populations,
occupied limited geographical areas and were immersed in the agrarian life of their rural surroundings
(French 2000, 171). All historic English towns probably had one or more commons attached to them at
some time because townspeople needed pasture for draft animals. These commons served as a municipal
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pound in which cows could graze securely and in which horses and mares could be rested overnight when
not employed during the day. Although archaeological remains associated with grazing are few, cattle
pounds or ‘pinfolds’, for the temporary accommodation of stray animals occasionally survive. These were
a constituent of medieval manors and early boroughs (towns with corporations), but examples existing
today date from the 17th to 19th centuries. On Hampstead Heath, London, a circular brick-walled enclo-
sure, with supports for its gate fashioned from the jaw bone of a whale, was built in 1787 to replace a
pound removed by a man presented at the Manorial Court (Willmott Dobbie 1979, 3, 11, 33, 36). Stock
ponds are also found, such as prominent examples on Westwood Common, Beverley, probably dating to
the 19th century in their present form, though as established watering holes they could have origins in
the medieval period. Longevity of use is evident from the deeply incised sections of track-way leading to-
wards several of them (Pearson & Pollington 2004, 28-9).

Cultivation, above any other agricultural use, has left the most tangible evidence for agriculture on
town commons. They were cultivated in times when food supplies could not be relied upon, during wars
and other national emergencies such as crop failure. One key period was during the Revolutionary and
Napoleonic wars against France (1793-1815). Cultivation earthworks of this period are typified by ‘narrow’
ridge-and-furrow, produced by ploughing with heavy horses, leaving parallel straight ridges alternating
with furrows no more than sm apart. The Hob Moor, York, was cultivated during this period and narrow
ridge-and-furrow can still be seen across large parts of it. Kendal Fell, also cultivated at this time, has earth
and stone boundaries, 1m or 2m wide and up to 0.6m high, delimiting an area of narrow ridge-and-fur-
row, with furrows 2m to 3m apart. Not all ridge-and-furrow found on urban commons represents short-
term cultivation. In some instances its presence, or that of field boundaries, indicates that commons have
expanded beyond their original boundaries or that their boundaries have been otherwise altered to incor-
porate former arable fields. On Stafford Common, for example, narrow ridge-and-furrow, field boundary

Figure 5. Ridge-and-furrow
cultivation remains surviving on
Stafford Common indicate the
late addition of former arable
lands to the Common (RAF aerial
photography 1954 ©English
Heritage, NMR).
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banks and strip-lynchets (terraces between areas of ploughed land) represent former arable land. In this
case it was granted to the householders and commoners of the town in 1801 to compensate for the enclo-
sure of their historic grazing lands. The Pitchcroft, Worcester, similarly comprises two historically differ-
ent elements, one of which, ‘The Moor’ (containing narrow ridge-and-furrow) was arable land added to
the common in c1775 (Hodgetts 2003, 25).

A hay crop was an important product of many urban commons and the period of the year for which
grazing was permitted reveals a common’s use for this purpose. Traditionally, grazing was prohibited be-
tween Candlemas (2 February) and Lammas Day (12 August or 1 August after 1762). Since grazing rights
precluded the construction of fences on commons, hay meadows were usually divided into strips marked
by posts or stones. Stones surviving on Cricklade Common are probable hay apportionment markers.

The agricultural functions of town commons have declined over time and the advent of motorised
transport, agricultural mechanisation and intensive farming systems has put an end to the traditional
uses of most. By 1876, only 130 out of 2,300 ratepayers entitled to graze cattle on Stafford Common exer-
cised their rights (VCH Staffs VI 1979, 210). Similarly, grazing of Bristol's Downs was in decline by the later
19th century, and by 1872 only 300-400 sheep were being turned out to pasture from a permitted number
of at least 1,882. Grazing on Clifton Down ceased completely in the mid-late 19th century, while on Durd-
ham Down it stopped in the 1920s.

ECONOMIC PRESSURES

Economic incentives to ‘improve’ common pastures always were high, particularly prior to their appro-
priation by enclosure. Early examples of such works were recorded on Figham Common, Beverley, where
there is a network of small drainage channels, some of which may date from as early as the 13th century
(VCH Yorks VI 1989, 217; Pollington & Pearson 2004, 3, 8). Loss of common land to enclosure between the
16th and 19th centuries was dramatic in the well-populated south and east of England where the pressure
for agricultural ‘improvement’ was greatest (Short & Winter 1999, 616-617) and, even in less favourable ar-
eas, reclamation and improvement of ‘wastes’ gathered pace in the century before 1850. Drainage systems
were laid out across many town commons and surface channels, embankments, sluices and machines to
remove water all survive as archaeological features. Subtle earthworks of underground drainage systems
consisting of straight, shallow linear depressions leading to rivers can also be seen on some town com-
mons, such as Southampton and Saffron Walden. Such schemes continued into the 20th century, being
funded by the Ministry of Agriculture and Fisheries in the 1920s to alleviate unemployment, and using
prisoner-of-war labour during First and Second World Wars (Bowers 1998, 71).

The archaeology of urban commons is never more closely inter-linked with the history of towns
than when considering extractive industry, which has left most urban commons scarred by quarry pits
and mounds. Urban commons have long been convenient sources of building materials. Easy availabil-
ity of these materials fuelled town expansion, threatening the very survival of the commons from which
they had been extracted. In Shrewsbury, Shropshire, the town common, named ‘The Quarry’, was almost
certainly the source of materials for the town's buildings. The same is true of small pits on The Pitchcroft,
Worcester where, in 1770, a brickworks was established specifically for the building of a new hospital.
Dips and mounds at either end of Southampton Common also result from clay digging, where a brick-
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maker's house with a kiln was built in 1712 (Southampton City Council 2007, 14-15). The extraction and
processing of limestone on Kendal Fell was similarly inextricably linked with the creation of the mod-
ern town and the single surviving limekiln is now a Scheduled Ancient Monument (no. 34994) (Elsworth
2005, 11, 13, 29-32).

As a general rule early mining and quarrying was a piecemeal and small-scale process. It left re-
mains such as those on Minchinhampton Common, Gloucestershire, where hundreds of small pits and
mounds scattered across part of the common may be linked to 12th-century documentary references to
inhabitants paying rent for the privilege of quarrying stone (Smith 2002, 34-35). On Kendal Fell, Cumbria,
where widespread earthworks of shallow quarrying also remain, the common right of ‘stone-getting’ was
important enough to be preserved following enclosure in 1767 (Elsworth 2005, 11-12). Irregular depres-
sions, c1-2m deep, close to the eastern edge of Westwood Common, Beverley, were probably dug by towns-
folk to obtain clay and chalk for building, or other purposes, and could date from the medieval period.
These early pits were eclipsed in scale by the Limekiln Pits and two unnamed quarries in the south-east-
ern corner of the common, which cover over 12ha (Pearson & Pollington 2004, 28).

During the 18th and 19th centuries the demand for rock and lime accelerated rapidly. Hardcore was
needed for turnpike roads and railway lines, stone was required for walls erected under Enclosure Acts
and lime for soil improvement. Deeper and larger depressions on town commons indicate co-ordinated
and organised quarrying suggestive, although not necessarily proof of, this later date. The type of ma-
terial sought and the geological composition of the area is reflected in the nature of the remains, with
excavations for clay and other surface materials tending to be shallow and spread widely, whereas deep
excavations were made to reach good quality stone and coal. Linear quarries, or rows of small pits follow-
ing mineral seams also occur. On Minchinhampton Common, a limestone quarry cut in two by an 18th-
century road and hollowed trackways may be the ‘Rode Quarry’ mentioned in 1516 (Russett 1991, 612).
Here larger excavations associated with hollowed track-ways represent 19th- and 20th-century quarrying,
the extent and scale of which proved extremely damaging to pasture and to the landscape of the common
(Smith 2002, 33).

Figure 6. Small-scale quarry
pits visible on Port Meadow,
Oxford, as seasonal flooding
subsides. These are typical
features found on town
commons throughout
England.




As towns developed into industrial centres, urban commons became convenient ‘empty’ corridors for
the routes of new canals, roads and railways. One example of many was the East Coast main line railway,
constructed across Biggleswade Common in 1850, cutting it in two. Material for such road, rail and canal
building projects was often extracted from the commons themselves. Hungerford Common, for example,
has quarries that probably relate to the construction of the canal and railway nearby (Newsome 2005, 21).

URBANISATION AND TOWN COMMONS

To a large extent the landscape archaeology of an urban common mirrors the economic and social cir-
cumstances of its adjacent town. Fluctuating fortunes of the town, changes in its demographic profile,
changes in industrial activity and leisure interests, all have an impact upon the archaeological footprint
found on the urban common. During the 19th century, one of the most remarkable social changes in Brit-
ain was the congregation of the majority of the population into large cities and the creation of the totally
‘urban’ environment which followed (Mellor 1976, 1,109). As urban populations swelled and towns spread
beyond their ancient boundaries, many of their commons were lost to building development, while oth-
ers became ‘urbanised’, encircled by new streets and buildings. In Grimsby, the construction of the rail-
way and the building of a new dock heralded a dramatic increase in the town's population that prompted
housing development on the ancient East Marsh common (Gillett 1970, 213). In other towns, such as Dews-
bury, influxes of immigrant workers led to illegal settlement on the commons. In some cases of urban ex-
pansion the layout of a former common is reflected in the street layout. In Nottingham, for example, the
principle routes follow tracks and paths across the common (e.g. Carter 1983; Hoskins 1988, 224-228).

Piecemeal encroachment on town commons has frequently been permitted for the sites of public
facilities. Recurring types are workhouses, isolation hospitals, prisons, gallows, schools, sports centres,
cemeteries and mortuary chapels; indeed, the presence of any of these, or a barracks, in a modern town
may be the best clue as to the location of former common land. Many of these institutions date to the late
19th century, although there are earlier examples, such as St Leonard's leper hospital at Sudbury, Suffolk,
which was built in the 14th century and later used for the old and infirm. The hospital lay about a mile to
the north of the town on the boundary of what became known as North Meadow Common (Hodson 1891,
268-274). Other examples are the lunatic asylum, built on the northern edge of Chapel Fields, Norwich, in
1712, and infectious disease hospitals, as at Lincoln (Brown 2003, 12).

During times of popular dissent people congregated on urban commons, so it was no accident these
were often the places chosen as the sites for penal institutions and gallows. Wormwood Scrubs Prison,
Lambeth, London, was built on common land using prisoner labour, in the 1880s. The west side of York's
Knavesmire was the site of a gallows named the York ‘Tyburn’ in imitation of the famous London gallows
of the same name. Crowds flocked to see the spectacle of executions there from the early 16th century
onwards, including the execution of the most notorious thief-highwayman, Dick Turpin - in 1739. South-
ampton Common, Hampshire, was also the site of a gallows, and executions were carried out on Brandon
Hill, Bristol, which was said to be a haunt of thieves.
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CHANGING SOCIAL VALUES AND THE TRANSFORMATION OF URBAN COMMON
LANDSCAPES

A requirement for provision of open spaces for public recreation in increasingly overcrowded and un-
sanitary towns emerged from the mid-19th century onwards. It arose from the misconception that dis-
ease was caused by air pollution, and open spaces were intended to provide reservoirs of wholesome air to
purify the blood of the town citizens (Mellor 1976, 110). One effect of this was the transformation of large
numbers of town commons into public parks or ‘urban open spaces’. The deliberate laying out of parks
and walks for public recreation in England was an idea with origins in the 17th century (see, for instance,
Elliott 2000, 145) and the earliest recorded public park on an English urban common is at Moorfields,
London, where in 1607 the moor was filled in, the ground level raised and two walks, bordered by walls
and trees were laid out (Lambert 1921, 87). The activities that could take place in such spaces were lim-
ited to the sedate and the polite -manicured ‘walks’ were a means by which, through the 18th century, ‘an
increasingly urbanized society sought to retain contact with a retreating rural world’ (Borsay 1986, 132).
Ironically, this was happening at the time that towns were shedding genuine connections with rural life
by enclosing their commons.

As town populations grew, urban commons became the sites of pioneering schemes designed to
bring clean water supplies into towns. One such scheme took spring water from King's Meads, Hertford,
to London via an aqueduct named the ‘New River'. This remarkable aqueduct was begun in 1609 and orig-
inally extended for 39 miles (Page 1993, 137-138).

During the 19th century the governing bodies of towns began to show increasing concern over fa-
cilities for the health and recreation of citizens, partly due to compulsion (Mellor 1976, 110). An Act of
Parliament (1866) compelled local authorities to provide sanitary inspectors and allowed central govern-
ment to insist upon the provision of sewers and a good water supply (Woodward 1962, 463-465). Land for
such works could be taken without agreement and was often appropriated from town commons. In 1868,
for example, the East London Waterworks Company issued a notice to the commoners of Tottenham re-
garding land it was compulsorily acquiring (London Metropolitan Archives: ACC/1016/485). On Minchin-
hampton Common, an irregular stone-revetted platform is a disused reservoir built by the Stroud Water

Figure 7. The'New River’, a remarkable aqueduct 39 Figure 8. King's Meads, Hertford, under flood. This ancient common,
miles long, was built in 1609 to carry spring water from as those elsewhere, provided a convenient corridor for urban infra-
King's Meads, Hertford's town common, to London. structure, in this case a fly-over carrying the A1o dual carriageway.




Company before 1922 (Russett 1991, 66) and a further reservoir built there is still in use. Water is also
collected on large upland commons such as Wardle Common, Greater Manchester and Whitworth and
Trough Common, Lancashire, where the water authority (West Pennine Water Board) has the right to col-
lect water (Aitchison et al. 2000, CL165-166). On other urban commons deep wells were sunk. In South-
ampton, Hampshire, the city’s population had outgrown its water supply by the 19th century and so an
artesian well (in which a bore-hole is cut perpendicular to a synclinal fold of the underlying rock strata)
was constructed on the common to meet the increased demand. Despite being sunk 420m deep the re-
quired flow of water never appeared, but the cover of the shaft can still be seen today.

Improved utilities were introduced into towns during the late 19th and early 20th centuries, when
numerous agreements were entered into for the erection of telegraph poles, electricity cables, sub-sta-
tions and the digging of gas and water mains across urban commons. The benefits of these are still en-
joyed by townspeople today. Less savoury utilities have also found a place on town commons, which
frequently serve as a depository for sewerage and other waste. Lincoln's West Common and the Pitchcroft,
Worcester, for example, have both been used as town rubbish tips, while sewerage purification works
were established on King’s Meads, Hertford; King’s Marsh, Sudbury, Suffolk; Biggleswade Common, Bed-
fordshire; and Earlswood Common, Reigate, Surrey.

THE PRESENT AND FUTURE

Town and urban commons may be viewed as historic and ancient landscapes in terms not only of their
intrinsic value as relatively undisturbed resources for the study of ancient ecological systems and envi-
ronmental change, but also as reservoirs of visible and sub-surface archaeological remains. In the case of
Port Meadow, Oxford, extensive archaeological remains with five distinct phases of activity, discovered by
aerial photography, topographical survey and excavation include at least six Bronze Age burial mounds
and three groups of middle Iron Age farmsteads accompanied by ditched paddocks. Analysis of the ar-
chaeology of the natural landscape by earth scientists has provided further insights into the processes of
natural change which prompted these settlements. A higher water table in the Iron Age than in the pre-
ceding period supported grassland communities similar to those which exist on Port Meadow today and
evidence for winter water-logging, suggests that the settlements may have been seasonally occupied for
summer grazing. Corroborative evidence was found in the form of plants of disturbed ground, charac-
teristic of rural settlements and farmyards, that are no longer represented on the Meadow (Lambrick &
McDonald 1985, 100).

Despite urban commons being converted into ‘people’s parks’, the change is by no means univer-
sal. Port Meadow and Wolvercote Common, Oxford, are ecologically unique in their region because of the
survival of their hay meadows. Their common status has protected them from ploughing, draining and
the application of chemical fertiliser, allowing the continued evolution of grassland communities which
developed through traditional management by farmers exercising ancient common rights. This ecologi-
cal significance led to designation of these and adjacent smaller commons as Sites of Special Scientific
Interest (SSSIs) in 1952.

Because so many town commons are on valley floors they are prone to flooding, and the incidence
of such flooding will vary naturally with climate change. However, panic measures to prevent or control
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flooding may be damaging in themselves. At the same time it is anticipated that ‘historic open spaces in
urban areas will play an important role in ameliorating the effects of a hotter climate’ (English Heritage
2008, 12). Biodiversity Action Plans are now in place for several areas, which include town commons such
as Staines Moor, Surrey, and there are numerous local authority countryside management projects tack-
ling habitat restoration.

The recognition of town commons as a valid historical entity and a valued part of the modern ur-
ban environment is a fundamental first step towards successful informed conservation. An important
consideration for the future is maintaining the character of town commons as a different sort of urban
open space, distinct from parks and public gardens. The fact that most are no longer working as agri-
cultural commons should not mean that they are treated as urban parks. Their legal situation has been
changed by the passing of the Commons Act 2006 which enables more sustainable management through
‘commons councils’, bringing together commoners and landowners to regulate grazing and other activi-
ties, and reinforcing existing protections against abuse, encroachment and unauthorised development.
The act places much stress on the natural diversity of commons and their value as wildlife habitats, with
much less emphasis on their historical and archaeological value; nevertheless, the historic environment
should benefit.

METHODOLOGY

The research methods used give an overview of the historic environment resource on English town com-
mons. Desk-based work, combined with field reconnaissance, proved effective in locating and mapping
archaeological remains in these landscapes. However, there is potential for survival in places which were
not identified during the desk-based work and this study does not pretend to present a total picture of the

surviving archaeological remains.
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ABSTRACT

In the northern part of the Netherlands a number of frost mound remnants are known. Some of these
have been interpreted as pingo scars which have historically been regarded as good habitation locations
for hunter-gatherers because of their relatively high position in the landscape and their easy access to
water. The existence of a direct association between the higher ridges, known as ramparts, of the pingo
scars and finds from early prehistory has been a common idea in archaeology in the northern provinces
of the Netherlands. Indisputably, pingo scars provide an excellent base for environmental reconstruction
as they have been filled with organic sediments from the early Holocene onwards and have proven to be
an effective pollen trap, making them indispensable for local palynological research.

In a recent study the connection between archaeological remains, pingo scars and the correspond-
ing landscape was investigated, resulting in an unexpected outcome. The historically assumed associa-
tion between the pingo scars as isolated features and human occupation thereof seems to be nonexistent
when researched on a metadata scale. It was concluded that other parameters lie at the basis of this as-
sumption. The human occupation and its interaction with the landscape seem to be based on much larger
environmental elements than these specific features themselves.
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INTRODUCTION TO PINGO SCARS: DEFINITIONS AND DATES

Frost mounds in general and pingos in particular, are ice-pushed mounds growing in periglacial condi-
tions, such as those at the end of the Weichselian in Europe. When the soil cover of a pingo is pushed up-
wards due to the growth of the ice lens underneath it, the top of the mound will tear at a certain height
and the material will start to slide down (gelifluction), which leads to the formation of a rampart. The
height at which this happens depends on the thickness of the soil cover or overburden. After a while, the
top of the ice core will be exposed and can subsequently melt from the radiation of the sun. Eventually,
this leads to the melting of the greater part (or the whole) of the ice lens. The mound collapses and a lake
surrounded by rampart, also known as pingo scar, is formed (amongst others, Mackay 1972; Watson 1972;
Mackay 1979; De Gans 1988).

It is generally assumed that pingo scars in the Netherlands are remains of the Weichselian Ice Age.
The exact dates of their formation are hard to obtain because organic material from underneath ramparts
is scarce. Accepting that they were formed during the Weichselian glacial places their age at a maximum
between 25,000 and 22,000 BP, at which time the Netherlands were part of the continuous permafrost
zone. The erosion of the pingos into pingo scars probably took place when the continuous permafrost de-
graded between 22,000 and 17,000 BP (according to OSL dates on the Lutterzand section from Bateman
& Van Huissteden 1999, 282). Weichselian pingo scars in the Netherlands collapsed due to a temperature
rise at the start of the Bglling rather than as a result of reaching their maximum height. Lacustrine depo-
sition in pingo scars therefore roughly coincides with the Bglling period and started around 14,700 BP
at the very earliest (De Gans 1988, 307). Precise dating of these events is difficult, as the first registration
in pingo scars depends on local hydrological conditions and possibly the moment at which the ice lens
was formed. Preliminary results of pollen analyses of the infill of a pingo near Twijzel and Jistrum (Frys-

R T . Figure 1. Three stages of
- ", f/ e pingo scar development
e — after pingo collapse.
Stage1: th