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FOREWORD

J. Dedk, C. Ampe, J. Hinsch Mikkelsen, M. Deceuninck

This document is edited at the occasion of the Geoarchaeological meeting of Brugge: Soils as

records of Past and Present: the geoarchaeological approach. Focus on: is there time for fieldwork
today? - Bruges (Belgium), 6 & 7.11.2019. It contains the abstracts of talks and posters presented
during the scientific meeting and the abstracts of papers of the book edited at this occasion (Dedk et
al., 2019)

In the past few decades, soil science has contributed greatly to discussions on climatic and

environmental changes, as well as to the understanding of various topics of human impact on
landscapes and the environment. This meeting aims to address these complex issues and to
demonstrate how they are approached and unravelled through past and current interdisciplinary
research. The plenary talks, the posters and the scientific paper of the book edited at the occasion of
this meeting try to answer the following questions:

What is the current state of research on soils as a record of past and present?

How is soil research able to contribute to the unravelling of important archaeological issues?
How do formerly collected soil data help us today?

Can we still learn from nature through field observation?

Is there still time to do fieldwork?

Is fieldwork sufficiently relevant, or should it be entirely replaced by graphs and modelling?
How do we deal with limited budgets when an infinite number of soils characteristics exist and
many analyses are possible?

How to continue when sometimes authorities are reluctant and collaborations are hampered?
What are some of the future challenges?

By organising this meeting, we would like to pay honour to all the scientific contributions of Roger
Langohr, who manages to fascinate, motivate and promote scientists that are active in various
research fields and come from all parts of the world.

November 2019

References:

Judit Dedk, Carole Ampe and Jari Hinsch Mikkelsen (Eds.). 2019. Soils as records of past and Present.
From soil surveys to archaeological sites: research strategies for interpreting soil characteristics.
Proceedings of the Geoarchaeological Meeting Bruges (Belgium), 6 & 7 November, 2019. Raakvlak,
Archaeology, Monuments and Landscapes of Bruges and Hinterland, Belgium. 320 pp.

doi.: https://10.5281/zenodo.3417724
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9:15-9:40 Welcome words

Jari Hinsch Mikkelsen — Soil science, archaeology and fieldwork, a brief reflection.
Judit Dedk and Carole Ampe — GAMB19: why and how? Short overview of a
participative project.

Mariebelle Deceuninck — The venue, some practical information.

Session 1 Soil science for understanding past and present
Chair: Dr. Erzsébet Horvath

9:40-10:00 Andrea Mindszenty - Soils or sediments? The role of Roger Langohr’s process-
oriented approach in understanding carbonate-related palaeosols of the stratigraphic
record.

10:00-10:20  Stefaan Dondeyne and Seppe Deckers - The Abc soil type: Podzoluvisols, Albeluvisols,
or Retisols? A review.

10:20-10:35  Veerle Vanwesenbeeck and Katrien Oorts - Use of the Database of the Subsoil of
Flanders (DOV) in soil and archaeological research.

10:35-11:00  Brief presentation of posters
Chair: Dr. Judit Deak

11:10-11.30 Coffee break

Session 2 Soil science in rescue archaeology
Chair: Prof. Em. Dr. Seppe Deckers

10:30-11:50  Jan Vanmoerkerke - Les faux poteaux plantés, et aprées ?

11:50-12:10  Anne Gebhardt - Study of past and present records in soils from Lorraine (France) : a
geoarchaeological approach in rescue archaeological context.

12:10-12:30  Frederic Cruz et al. - Méthodologie d'une recherche paléoenvironnementale en
archéologie préventive : I'exemple du site de Kerkhove Stuw (Belgium).

12.30-13:50  Lunch and poster presentations

Soils as records of Past and Present: the geoarchaeological approach. Focus on: is there time for
fieldwork today? - Bruges (Belgium), 6 & 7.11.2019.
Abstract of talks



Session 3 Soils and landscapes in prehistory and history
Chair: Prof. Em. Dr. Eric Van Ranst

13:50-14:00  Surprise event.

14:00-14:20  Kai Fechner et al. - Contribution of soil science to some neglected aspects of the
Neolithic way of life. Synthesis of recent works between Rhine and Seine.

14:20-14:40  Judit Dedk et al. - Land use and settlement dynamics in the bays of Bevaix and
Cortaillod (Neuchatel Lake, Switzerland) during the Late Bronze Age (HaB).

14:40-15:00 Dieter Verwerft - Pioneers in a tidal landscape: tracking down the Roman colonisation
of the Zwin area

15:00-15:20  Yannick Devos et al. - 25 years of urban geoarchaeology in Belgium.
15.20-15.50  Coffee break and poster presentations

Session 4 Key-note presentation (15:50-17:00)
Prof. Em. Dr. Georges Stoops — Introduction words

Roger Langohr - Prospection for Geo-, Eco- and Archaeopedology. Potentials,
limitations, gaps and problems for the future.

17:00-17:15  Concluding on- and closing of the meeting
Prof. Dr. Philippe Crombé

17:15-17:30  Walking to the townhall of Bruges

17:30-17:45  Welcome by Nico Blontrock, Alderman for culture of the city of Bruges in the Gothic
Hall

Interview with the editors of the Proceedings of the Geoarchaeological Meeting: Soils
as records of Past and Present.

17:45-19:00 Reception offered by the City Council of Bruges

Soils as records of Past and Present: the geoarchaeological approach. Focus on: is there time for
fieldwork today? - Bruges (Belgium), 6 & 7.11.2019.
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Soils or sediments? The role of Roger Langohr’s process-oriented approach in understanding
carbonate-related palaeosols of the stratigraphic record
A. Mindszenty

SESSION 1 SOIL SCIENCE FROM PAST TO PRESENT

Eotvos L. University, Budapest, Hungary

Corresponding author: Andrea Mindszenty, andrea.mindszenty@gmail.com

This paper is a summary of palaeopedologically-oriented research on and the interpretation of
subaerial exposure-related features in cyclically organised shallow marine carbonates. We point out
that the structure of soil profiles in such environments cannot be interpreted simply in terms of
pedogenesis. Apparent soil-thickness is not necessarily proportional with soil-maturity and clays and
secondary carbonates are not always direct indicators of climate, either.

Keywords: carbonate palaeosols, soil-maturity, climate signal, Late Triassic, Hungary
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The Abc sail types: Podzoluvisols, Albeluvisols, or Retisols? A review
S. Dondeyne! and J.A. Deckers?

" Department of Geography, Ghent University, Gent, Belgium
2 Department of Earth and Environmental Sciences, University of Leuven, Leuven, Belgium

S. Dondeyne https://orcid.org/0000-0002-7422-7860

Corresponding author: S. Dondeyne, stefaan.dondeyne@ugent.be

At an archaeological excavation site in central Belgium, we found whitish soil material interspersing a
clay illuviation horizon under a Roman road. Starting from this case, we will illustrate how insights into
soil formation and soil geography are relevant for understanding landscape evolution and archaeology.
We do this by focusing on the ‘Abc’ soil types, which are silt-loam soils that are well-drained and have a
mottled and discontinuous clay illuviation horizon. In Belgium, these soils are, almost exclusively, found
under ancient forests. To explain their formation, two hypotheses have been proposed. A first assumes
that chemical weathering leads to the degradation of the clay illuviation horizon, a process enhanced
by the acidifying effect of forest vegetation. A second hypothesis explains their morphology as relict
features from periglacial phenomena. We further review how views on their formation were reflected
in Soil Taxonomy (Glossudalfs), the FAO legend of the soil map of the world (Podzoluvisols) and in the
World Reference Base for soil resources (Albeluvisols and Retisols). If we accept the hypothesis that the
morphology of the Abc soil types has to be attributed to periglacial phenomena, Abc soil types must
have been more widespread before deforestation. Agricultural activities promoted the homogenisation
of the subsoil and the fading of their morphologic characteristics. A Roman road would have prevented
such a homogenisation process. These insights help elucidate the evolution of past and current
landscapes.

Keywords: soil formation, archaeology, Soil Taxonomy, World Reference Base, Belgian soil
classification
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Use of the database of the subsoil in Flanders (DOV) in soil and archaeological research
V. Vanwesenbeeck et al.

Flemish government, Department of Environment, Flemish Planning Bureau for the Environment and
Spatial Development (VPO), Brussels, Belgium

Corresponding author: Veerle Vanwesenbeeck, veerle.vanwesenbeeck@vlaanderen.be

Soil data in Flanders are included in the DOV soil database available to all users. As such, the work
done by soil surveyors and scientists is still very relevant today. This paper explains what kind of soil
data are included in DOV and how they can be consulted. The aim of DOV is to become the reference
for sharing data, knowledge and services, about the soil and subsoil of Flanders. It concerns open data,
which can be integrated and linked to other data sources. In addition to raw data, DOV offers
professional knowledge and interpreted information, as well as the services and applications to
activate and mobilize these data.

Keywords: soil, soil data, database, DOV, soil profile, soil map, soil heritage, photographs, erosion, soil
organic carbon content, landslides, archaeological research
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SESSION 2 SOIL SCIENCE IN RESCUE ARCAEOLOGY

Les faux poteaux plantés, et apres ?
J. Vanmoerkerke!, W. Tegel?and C. Laurelut?®

! Service Regional de I’Archeologie, Ministere de la Culture, Chalons-en-Champagne, France
2 Institut fir Waldwachstum und dendrodkologie, Universite de Freiburg, Allemagne

% Inrap, Centre de Reims, UMR Trajectoires, France

Corresponding author: Jan Vanmoerkerke, jan.vanmoerkerke@culture.gouv.fr

Pour un archéologue, une piéce de bois dans le substrat, en positon verticale ou légerement incliné, est
un « poteau », d’autant plus quand le bois est conservé et apparait régulier et aménagé. Ce véritable
dogme archéologique a du mal a étre battu en breche et son identification alternative comme une
simple branche enfoncée dans le sol, nest que rarement envisagé et généralement exclue par maintes
archéologues. Vingt ans apres il est donc plus que jamais utile, au moins pour les archéologues, de
décrire ces structures. Nous discutons également de l'intérét potentiel de ces branches, qui s’averent
extrémement courantes en plaine alluviale, pour d’autres types d’étude.

Mots-clés : archéologie, dendrochronologie, poteau planté, chéne, branche enfoncée, faux poteau
planté, pseudo trou de poteau

Soils as records of Past and Present: the geoarchaeological approach. Focus on: is there time for
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Study of past and present records in soils from Lorraine (France): a geoarchaeological approach
in a rescue archaeological context
A. Gebhardt

Université de Strasbourg, CNRS, LIVE UMR 7362, France
Université de Lorraine, CNRS, LIEC UMR 7360, France
INRAP Grand Est, France

Corresponding author: Anne Gebhardt, anne.gebhardt-even@inrap.fr

This paper presents some aspects of past and present records gathered during the last two decades,
examining soil profiles in rescue archaeological contexts in Lorraine. After a general presentation of the
regional geomorphological context, the paper will report and discuss some results collected through
both archaeological prospection and excavation phases.

Finally, this report is an opportunity to make some conclusions on the possible geoarchaeological
approach to rescue archaeology in Lorraine (France).

Keywords: rescue archaeology, geoarchaeology, case studies, Lorraine, France
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Méthodologie d'une recherche paléoenvironnementale en archéologie préventive : I'exemple du
site de Kerkhove Stuw (Belgique)

F. Cruz?, J. Sergant?, A. Storme?, L. Allemeersch?, K. Aluwé1, J. Jacops?, H. Vandendriessche?, G. Noens?,
J. Mikkelsen?, J. Rozek?, P. Laloo*and P. Crombé?

! Gate bvba, Gand, Belgique
ZUniversité de Gand, département de géologie, section Paléontologie, Gand, Belgique
3Université de Gand, département d’archéologie, section Préhistoire, Gand, Belgique

Auteur de correspondance : Frédéric Cruz, Cruz: fredericcruz@hotmail.com

En archéologie comme dans les études paléoenvironnementales, la phase de terrain est essentielle, car
elle constitue la collecte des données et du matériel qui vont servir aux études en laboratoire. Cette
étape est d'autant plus délicate en contexte préventif que le temps est un facteur clé. La méthodologie
employée lors des fouilles préventives du site de Kerkhove Stuw a permis une étude
paléoenvironnementale approfondie, apportant de nouvelles informations sur I'évolution du paysage
de la vallée de I'Escaut depuis la fin du Weichsélien.

Mots-clés : méthodologie, fouilles préventives, paléoenvironnement, alluvial, Tardiglaciaire, Holocéne
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SESSION 3 SOILS AND LANDSCAPES IN PREHISTORY AND HISTORY

Contribution of soil science to some neglected aspects of the Neolithic way of life. Synthesis of
recent works between Rhine and Seine
K. Fechner2, D. Bosquet® and F. Broes*

avec la collaboration de Laurence Burnez-Lanotte®, Viviane Clavel?, Laurent Deschodt?, Hugues Doutrelepont (1),
Guillaume Hulin®, Joseph Hus’, Roger Langohr®

LINRAP, Hauts-de-France, Villeneuve d’Ascq/ Achicourt, France

2 UMR 7041 ARSCAN, equipe Archeologies environnementales, France
3 Service public de Wallonie, Agence wallonne du Patrimoine, Namur,
Belgique

# INRAP, Hauts-de-France, Achicourt, France/ Universite Gand, Belgique
5 Professeur, Universite de Namur, laboratoire LIATEC et UMR 8215,
Belgique

& INRAP, Direction Scientifique et Technique, Paris, France

7 Centre de physique du globe, Dourbes, France

8 ASDIS, Bruxelles, Belgique

Auteur de correspondance: Kai Fechner, kai.fechner@inrap.fr

La zone entre Rhin et Seine a été étudiée avec |'aide de pédologues depuis les années 50, avec un focus
particulier sur les périodes néolithiques et de I’dge du Bronze. Depuis les années 90, les auteurs ont été
actifs en continu sur les sites d’archéologie préventive et proposent un état d’avancement sur une série
de sujets étudiés depuis sur le terrain et par des analyses de laboratoire et/ou des lames minces. Il s’agit
de remplissages de fossés et de palissades, de fosses de différentes tailles y compris les Schlitzgruben,
les horizons de surface bien datés hérités et transformés par les humains, comprenant horizons naturels
tardiglaciaires et début holocene des milieux bien drainés, surfaces d’activités et de mise en culture, et
pour finir les enclos, avec un focus sur les cartographies de phosphate.

Mots-clés: analyses physico-chimiques, micromorphologie, phosphore, Europe du nord-ouest,
Mésolithique, Néolithique, 4ge du Bronze, fossé, palissade, fosse, Schlitzgruben, four, foyer,
pédogenese tardiglaciaire, horizon de surface, labours, fertilité, «sol» d’occupation, jardin, champs,
chasse, rituel

The area between Rhine and Seine has been investigated with the help of soils scientists since the
fifties, with a special focus on the Neolithic and Bronze age periods. The authors have been active here
continuously on survey archaeological sites since the nineties and propose a state of advancement on
a number of issues that have been studied since then on the field and by soil analyses and/or thin
sections: ditch fillings, palisades, pits of different sizes including Schlitzgruben, well dated surface
horizons, inherited or transformed by the humans, including Tardiglacial and Early Holocene natural
horizons in well-drained conditions, occupation levels and plough horizons, and finally enclosures,
focusing on their phosphate analyses.

Keywords: soil analysis, micromorphology, phosphorus, north-western Europe, Mesolithic, Neolithic,
Bronze age, ditch, pit, Schlitzgruben, oven, fireplace, tardiglacial soil formation, surface horizon,
ploughing, fertility, occupation level, garden, field, hunting, ritual.
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Land use and settlement dynamics in the bays of Bevaix and Cortaillod (Neuchatel Lake,
Switzerland) during the Late Bronze Age (HaB)
J. Dedk, F. Langenegger and S. Wthrich

Office du patrimoine et de I'archéologie Neuchatel, Section archéologie, Switzerland
J. Dedk https://orcid.org/0000-0001-9802-9394

Corresponding author: Judit Dedk, judit.deak@ne.ch

Several bays located on the north-western shores of Neuchatel Lake (Neuchatel canton, Switzerland)
were intensively occupied during the Late Bronze Age (HaB, corresponding to 1060-850 BC). The
dendroarchaeological data of the two bays, Bevaix and Cortaillod, were confronted with evidence
stemming from the terrestrial sites and archaeopedological study, in order to get insight into the
interaction between settlement dynamics, land use, and handling environmental challenges. Although
these bays were occupied almost continuously between 1060-1050 and 850 BC, archaeological data
reveal that in the hinterland, behind the bays, only few structures attributed to the HaB period are
documented. This absence seems to be related to occupational dynamics. The exhaustive study of the
piles of the palafittic villages indicates that shoreward colonisation of the lake was carefully planned.
The synchronous expansion of satellite villages in two bays has been interpreted as an indication of
recurrent interaction between their populations. Moreover, the oak piles, mostly used for the
construction of houses, suggest that forest resources exploited by inhabitants of the two bays were
considerably different. These data correspond well with the agronomic and forestry potentials of the
hinterland as it is reconstructed by applying the principles of land evaluation. This investigation showed
that a large part of the soilscape was too humid or too clayey both for cereal production and optimal
oak growth. Significant differences of agricultural and forestry suitability of soils in the vicinity of the
two bays was revealed as well. To conclude, the superposition of data permitted us to unravel new
understandings of the occupation dynamics and management strategies of the environmental
challenges faced by the Late Bronze Age population in the studied region.

Keywords: Neuchatel Lake, bays of Bevaix and Cortaillod, Bevaix Plateau, Areuse delta, Late Bronze Age
HaB, lake-dwellings, hinterland, village organisation, terrestrial settlements, dendrochronology,
archaeopedology, land evaluation, forest resources, agronomic potentials of soils
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Pioneers in a tidal landscape: tracking down the Roman colonisation of the Zwin area
D. Verwerft?,
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25 years of urban geoarchaeology in Belgium
Y. Devos®?, C. Nicosia® and B. Wouters?*°
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Corresponding author: Yannick Devos, yadevos@ulb.ac.be

Urban geoarchaeology concerns the application of earth science methods and concepts
(geomorphology, geology, pedology, soil chemistry, physics and mineralogy) to archaeological research
in urban contexts. Whereas UK, France and Italy have longstanding traditions, in Belgium, pioneering
studies date only back to the 1990’s. Since then, the number of geoarchaeological interventions
increased significantly and the discipline experienced some important developments (Devos et al., in
press). Present contribution intends to discuss some of the main current topics and challenges of the
discipline, including site stratigraphy and Dark Earth, reconstruction of the physical (geomorphological)
environment, ancient soil pollution and the impact of urbanisation on soils.

Keywords: urban archaeology, urban soils, pollution, urban stratigraphy
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Soil and archaeological groundworks for landscape development projects of the Flemish Land
Agency
C. Ampe and K. Gheysen

Vlaamse Landmaatschappij, regio West, Belgium

Corresponding author: Carole Ampe, carole.ampe@vim.be

This paper describes the preliminary soil and archaeological research carried out by the Flemish Land
Agency, to achieve a well substantiated project design. At the circular structure of Ver-Assebroek
(Bruges), the site of a former medieval castle, a landscape development project aims to increase the
visibility of the structure while respecting the soil values and archaeological structures on the site.

Keywords: circular structure, peat, limnic material, land development project
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Drift sand-Podzol hydrosequences in the Mol-Dessel area, NE Belgium
K. Beerten

Engineered and Geosystems Analysis, Belgian Nuclear Research Centre, 2400 Mol, Belgium

Corresponding author: Koen Beerten, koen.beerten@sckcen.be

This paper explores the concept of drift sand-Podzol hydrosequences, based on recent observations
(exposures and hand augerings) at a small interfluve in the Mol-Dessel area, NE Belgium. It shows that
drift sand characteristics and the soil horizon morphology of the buried Podzols covary in a slightly
undulating landscape, according to their vertical position with respect to an assumed
palaeogroundwater table. Notwithstanding the fact that several issues still need to be resolved, the
investigated sequences have great potential as a palaeohydrological archive.

Keywords: soil horizon morphology, Podzol, drift sand facies, palaeohydrology, groundwater table,
Holocene
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Early Middle Age soils and sediments formation in artificialised environment: new evidence from
micromorphology
Q. Borderie

Service de I'archéologie du Conseil départemental d’Eure-et-Loir, CNRS — UMR 7041 ArScAn, équipe
« Archéologies environnementales ».

http://orcid.org/0000-0002-2199-4038

Corresponding author: Quentin Borderie, quentinborderie@yahoo.fr

In artificialised environment the soils and stratifications are the result of hundreds years of formation
processes strongly dependent on human activities. In northern France, early Middle Age occupation
layers were mainly studied by the analysis of Dark Earth (Borderie et al. 2014, Nicosia et al. 2013), less
often were made studies on micro-stratified indoor remains (Gebhardt and Langhor 1999). Here are
presented results acquired from 15 years of study focused on floors, filling of pit houses, and artisanal
features. They show that artificial surfaces can be made by hardened manufactured mineral layers or
directly by the geological substratum. The surfaces are then covered by trampled refuse material and
show a continuous process of accumulation and maintenance layers. Erosion or deformation of the
surface are often noticed. The maintenance of the surface is characterised by inputs of ash and mineral
layers. Thin layers of plants mats can be preserved in the shape of decayed wood, grass or even
articulated phytoliths (Borderie et al. 2019). In big pit houses, the organisation of activities within the
building can be precise by floors formation processes. The smaller ones can show a more complex
history of use, a thick accumulation of floors, phytoliths mats and excrements (Borderie 2019). The study
of refuse produce in artisanal pits give information on the type of fuel used (grass, dung) and even the
multiple use of the oven, such as cooking into pottery dedicated oven. The comparison of
contemporaneous indoor and outdoor contexts show that different refuse is discarded inside and
outside a building. Finally, the study of elites settlement (9™-11% castra) shows that agricultural activities
are taking place within those centre of power, such as crop processing or goat/sheep housing (Borderie
et al. 2019).

Keywords: micromorphology, floors, dark earth, early Middle Ages, phytolith, town, pit house, castle
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Early Middle Ages soils and sediment formation
in artificial environments

new evidence from micromorphology

Quentin Borderie quentinborderie@yahoo.fr
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The role of soils in the management of the archaeological heritage of Wallonia
0. Collette

Agence wallonne du Patrimoine, Namur, Belgique

Corresponding author: Olivier Colette, Olivier.collette @awap.be

In Wallonia, the Walloon Heritage Agency (AWaP) aims in particular to manage the buried
archaeological heritage. In practice, it is involved in preventive excavation operations to discover,
preserve and enhance the vestiges of the past. The archaeologists in charge of these operations are
assisted by a scientific and technical team in the preparation of preliminary files, during the field
intervention phases as well as during studies and valorization of their research. The place of the sciences
of the earth whose pedology is predominant there. The Walloon examples where the recording of the
past is clearly recorded in soils are numerous and varied. In some cases soil science remains the only
one able to identify traces of the past.

The poster presents various aspects of the interventions in which geo-pedology participates in the
management of the archaeological heritage of Wallonia and various case examples.
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Facing complexity: an interdisciplinary study of a medieval pre-urban Dark Earth from the centre

of Aalst (Belgium)
Y. Devos®?, K. De Groote?, J. Moens* and L. Vrydaghs®
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Corresponding author: Yannick Devos, yadevos@ulb.ac.be

The ubiquitous urban Dark Earths composes a main challenge for urban archaeologists. Due to their
homogeneous character they cannot be readily understood based on field data alone. Geoarchaeology
(field study and micromorphology) has shown to be particularly well suited to tackle these layers, and
to reveal their complex formation histories and the human activities and natural events involved. During
the excavations of the site of Sint-Jozefs college in the centre of Aalst (Belgium) a thick dark earth was
discovered underneath the remains of the rampart of the 11th century town wall. An interdisciplinary
study, involving archaeology, geoarchaeology and phytolith analysis has been performed. It
demonstrates that the Dark Earth layer has a long formation history involving pasture and crop growing,
intimately mixed with soil processes such as bioturbation and colluviation. The identified activities
confirm the rather rural character of the area until the 11* century AD.

Keywords: urban geoarchaeology, soil micromorphology, phytoliths
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Apports de la micromorphologie des sols a I'interprétation de trois séquences sédimentaires
lorraines bien datées

A. Gebhardt!, M. Georges-Leroy?, P. Rohmer?® and B. Triboulot*

Poster présenté aux 10emes Journées d’Etude des Sols, Strasbourg, 11-15 /5/08.

LLIVE UMR 7362, CNRS-Université de Strasbourg, France, INRAP
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3 INRAP

4SRA lle de France, UMR 7044 étude des civilisations de I'Antiquité, Archéo Vosges

Corresponding author: Anne Gebhardt, anne.gebhardt-even@inrap.fr

This study of three buried and well dated pedo-sedimentary sequences from Lorraine helps to better
understand the impact of ancient agro-pastoral activities on the soils. It also points out sail
micromorphology concern for understanding passed interactions between Man and his natural
environment. Erosion seems to occur earlier on the sandstony vosges mountains slopes (Varrinchatel,
late Iron age) than on the marl substrate from the plateau lorrain (Imling, early Roman), but is, in both
cases, due to deforestation and soil exposure for cultivation. In the Forét de Haye (Roman time), the soil
buried under the stone heap, removed from the cultivated area, seems less eroded. The terraces
formation and the use of organic manuring probably helped to stabilized the soil in an already controlled
landscape.

Keywords: erosion, Iron Age, pedology, soil micromorphology, Lorraine, France
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L’analyse de trois séquences pédo-sédimentaires a permis de mettre en évidence les
actions anthropiques sur le paysage et les sols au cours de I’Age du Fer :
Forét de Haye (Nancy — 54), Imling (Sarrebourg - 57), Varrinchatel (Saint-Dié-des-Vosges — 88)

Un paléosol enfoui sous un pierrier, en limite du parcellaire romain

Implantée dans une boucle de la Moselle entre Nancy et Toul, la Forét de Haye, est limitée a I'est par la Céte Bajocienne surplombant la vallée de la Meurthe et sa
confluence avec la Moselle. 12 000 ha de foréts domaniales et communales ont fossilisé environ 8000ha de vestiges \ﬂairas‘ d'habitats o‘l da stmctums agr.ﬂms
attribuées au 1* siécle ap. J.-C. A ces vastes pierriers de quelgues dizaines de cm de large mais qui peuvent s'étaler 3

sur plusieurs centaines de métres, délimitant des parcelles, des enclos ou encore des chemins, sont associés a des
tas de pierres circulaires plus petits qui ont localement préservé le paléosol.
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A Imling, au lieu dit ‘Les Pavots’, la présence humaine se caractérise par une villa gallo- sous le second remparl gaulms.

romaine construite au début du ler siécle ap. J.-C. La fouille a aussi permis la mise au jour Le site de hauteur de « Varrinchétel » (Saint-Benoit-la-Chipotte, 88), cerné par deux

de batiments annexes situés dans la cour de la villa, de fossés de drainage et d'un enceintes talutées, est fe plus ancien habitat celtique fortifié connu dans le
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Ces trois exemples montrent combien les sols lorrains ont été influencés par les activités humaines depuis au moins 2500ans,
mais que ces perturbations ne semblent pas affecter également tous les secteurs.

Sur les pentes des montagnes vosgiennes gréseuses et les collines marneuses d’lmling, I’érosion est précoce et les formations
pédologiques sont fortement affectées par les activités humaines. Cette érosion peut étre liée a une déforestation rapide et une
mise en culture intense.

Sur le plateau de la Forét de Haye, par contre, le sol étudié est anthropisé, mais moins fortement affecté par I'érosion car sans
doute rapidement enfoui sous le pierrier. De plus, il semble que des amendements organiques et le parcellaire plus ou moins
terrassé ont participé a une stabilisation des sols et la mise en place d'un paysage maitrisé que la forét actuelle a fini par figer.



Impact anthropique anciens sur les sols forestiers. Quelques études de cas en contexte
archéologique et expérimental

A. Gebhardt
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Imprinted with numerous traces of historic anthropogenic occupation, our modern forests are in fact
not so natural if we take time to look at them closely. Over time, the history of these forests has been
punctuated by phases of deforestation and reforestation which has caused significant changes in the
substrate at different scales from the soil microstructure up to the local landform scale. Once forest is
re-established, and where a protective forest cover is retained, evidence of these earlier changes is
preserved up to the present day. Although forested environments are often considered stable, they are
still fragile. A range of forest and activities (e.g, cattle grazing, charcoal making, and timber getting) will
result in localized, but very real, erosion that we need to take into account in reconstructing the history
of forest and woodland landscapes and their evolution.

Keywords: archaeology, pedology, experimental analogue, forest, soil micromorphology, France,
Germany
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Approche interdisciplinaire d’un atelier minéralurgique du XV&s a Sainte-Marie aux-Mines (Haut-
Rhin, France)
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Corresponding author: Anne Gebhardt, anne.gebhardt-even@inrap.fr

The mineral processing site of Berg Armuth (Alsace, France, XV¢ s. AD) brought to light finely layered
washed residue stored in structures related to galena and grey brass exploitation. Through a
multidisciplinary study between geosciences and archaeology, we try to understand the sedimentary
processes and taphonomy of those metallic residues accumulated in storage basins.
Micromorphological analysis confirmed the cyclical organisation of the deposits revealing micro-
sedimentary features related to functioning and interruption phases of the basin. But the rhytmicity is
still to be defined. Core-scanner XRF analysis, done on the corresponding consolidated blocks, allowed
us to follow the stratigraphical evolution of the relative quantities in lead (Pb), in the same level
identified by the micromorphological analysis. MEB cartography pointed out alternation between
silicates and sulfides, but can also inform on the decantation phases and the form of the grains. Beside
X-ray diffraction, which provided mineralogical informations, geochemical analysis help to understand
the chemical behaviour of elements likely to be present in the environment: total content (major and
traces) and content of elements mobilizable by erosion (Cd, Cu, Ni, Pb, et Zn).

Keywords: ore mineral processing workshop, sedimentation dynamic, soil micromorphology,
geochemistry, Sainte Marie aux Mines France

(https://hal.archives-ouvertes.fr/hal-02265799v1)
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APPROCHE INTERDISCIPLINAIRE D’UN ATELIER MINERALURGIQUE VOSGIEN
DU XV*s. (SAINTE-MARIE-AUX-MINES, HAUT-RHIN, FRANCE).

Le site minéralurgique Berg Armuth (Alsace, France, XV. s. A.D.) a livré des structures de stockage de résidus de lavage
finement lités, en lien avec I'exploitation de la galéne et des cuivres gris.

Une étude interdisciplinaire, a différentes échelles, entre
géosciences et archéologie, y est menée pour mieux comprendre
les processus de sédimentation et la taphonomie des résidus
minéralurgiques accumulés dans un bassin lavage.
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Nos études permettent :
1. d’affiner I'observation des processus de sédimentation et mettent en lumiére une certaine rythmicité
dans le travail du minerai (rythmicité qu’'il reste a expliquer).
2. de préciser la qualité de ces matériaux archéologiques et d’estimer 'influence de ces résidus
sur I'environnement actuel.
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Assechement et dégradation des sols durant le Subatlantique : un niveau repére antique dans le
Grand Est ?

A. Gebhardt!?3, A. Champougny* and P. Wuscher?

Poster présenté au GMPCA de Rennes, avril 2017.
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Corresponding author: Anne Gebhardt, anne.gebhardt-even@inrap.fr

In north-eastern France, minor-range polygonal networks with finger-like structures or digitations are
frequently observed during archaeological fieldworks and were commonly interpreted as small
periglacial networks of frost cracks. From the study of four archeological sites, this type of minor
network is developed in a sediment of an age constrained between the end of the Iron Age and Early
Middle Age, and the periglacial origin systematically given is questioned. The origin of such polygonal
digitations in Late Holocene soils is related to a network of desiccation cracks developed under hydric
stress and drying- out of water-saturated clay-loamy sediments. The origins of this well marked
regional desiccation of soils seem both anthropogenic and climatic.

Keywords: soil desiccation, soil marker, Antic period, North eastern France, France
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ASSECHEMENT ET DEGRADATION DES SOLS

DURANT LE SUBATLANTIQUE o

Archéologic

GEBHARDT Anne'?, Champougny Anais'?, Wiischer Patrice'?
IUMR 7362, LIVE, Univ.de Strasbourg ; 2INRAP ; JArchéclogie Alsace

Dans le Grand Est, lors de travaux de diagnostic archéologique, il est fréquent
d'observer un réseau pseudo-polygonal de faible amplitude, longtemps
interprété comme des petites fentes de gel périglaciaires.
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Un premier calage chronologique...
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Depuis, une attention particuliére 3 été portée a ce type
de figure pédologique et d'autres sites (Marspich;
Bernolsheim) ont permis d'affiner le calage
chronologigue de cet événement, qui semble pour
l'instant, antérieur a I'époque mérovingienne .

Les fentes de dessiccation -
Forme pseudo-polygonale
de faible diamétre,

remplissage limoneux
blanchétre, éléments
organigues, masse appauvri

Calluviens remuing en fer et argile, traversent Dbt Gl
40-70 agJC des fragments d’horizon ‘BT" L 3
La Téme remaniés.

Sav.2oap. JC
Prennent forme & la surface
du niveau gallo-romain
fouillé, et traversent les
forma-tions protohistoriques. - i

sous jacentes. o f ' AT

Bronze final a'h

FPlamche bois
Bromze Nal

Un gros stress hydrique

Le développement de telles fentes dans le sol est le
résultat d'un stress hydrique au sein de sédiments
argilo-limoneux. Ce stress n'est pas uniquement
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Traces de roulage ou de labour ? Le diagnostic micromorphologique
A. Gebhardt! and R. Langohr?
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Field observations on the many effects of wheeled traffic and ploughing noted during geoarchaeological
site investigations in Belgium and France permitted the authors to identify three main characteristics
differentiating these phenomena. 1: ploughing produces a better aerated soil microstructure while
compression characterized the effects of heavy wheeled traffic; 2: redoximorphic mottling is more
common in the compressed soils of wheel tracks; 3: anthropogenic artefacts transported along with
farmyard manure occur more often in ploughed soils than in the trackways themselves. These broad
differences should be evident in soil thin section studies, further aiding the differentiation of trackway
deposits from ploughed soils.

Keywords: carriage track, plough mark, soil micromorphology, pedology, France, Belgium
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TRACES DE ROULAGE OU DE LABOUR ? .
Le diagnostic micromorphologique
A. GEBHARDT' et R. LANGOHR?

'UMR 7362 LIVE, Univ.de Strasbourg ; INRAP GE, anne.gebhardt-even@inrap.fe
“Laboratoire des sals, Univ. Gand (Be) ; ASDIS, rogerlangohr@skynet.be

Le décapage archéologique en plan fait parfois apparaitre des traces linéaires qu’il est souvent difficile de
déterminer par de simples critéres de terrain. De plus, en lame mince, la simple reconnaissance de revétements
argileux poussiéreux caractéristiques d’une mise a nu du sol reste insuffisante.

Les effets du labour

Les traces de labour
apparaissent

souvent ondulantes.
On y observe aussi
souvent des formes g
de reprise du sillon,
aprés un dérapage
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A I'araire ou la houe, le travail du sol se fait plutét sous condition séche ou légérement humide. Il
provoque I'émiettement du sédiment, avec variation de la taille et de la forme des agrégats en

fonction de I'outil employé et du de sol.
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Les effets du roulage

Phénoménes de surface, les traces de
roulage sont caractérisées par une

orientation linéaire avec de possibles 5 D oy
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bas et latéralement, qui remanie les horizons W""“M‘ : "I:"
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Des caractéres d’humidité temporaire, voire de
saturation en eau, sont révélés par I'abondance de
petites concrétions d'oxyde de Fer/Manganése (C)
at des fentes de dessiccation (D) dans les
accumulations d'argile. ; R L ir W e B, Lo e G,

Cette étude comparative sur le terrain et au microscope, de quelques exemples
archéologiques ou expérimentaux,
montre que la reconnaissance de critéres diagnostics
micromorphologiques et macroscopiques,
rend possible la distinction entre roulage et labour.
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Palaeosoils as indicators of local palaeoenvironmental changes. Mosaics from the Hungarian loess
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The loess palaeosoils are known for their palaeoclimatic significance and have also been used for
regional stratigraphic correlations. In this paper, three important loess section sites were studied in the
frame of an interdisciplinary approach. The soil-sedimentary sequences presented here cover the
timespan between the MIS9 and MIS3. Basaharc is one of the key loess sections of the European loess
belt. New sections allow for the description of so far unknown facies of the famous Basaharc Double
(BD) and Basarharc Lower (BA) palaeosoils. Moreover, they indicate so far unknown sudden
environmental changes during the development of the Upper Mende (MF) palaeosoil.

The seven analysed sections of VerGce brickyard allowed the characterisation of the Last Interglacial
palaeosoil in various landscape positions.

The detailed investigations of the loess-palaeosol series at Hévizgydrk suggest hiatuses which may have
been hidden by a well-developed palaeosol complex formed over multiple interglacial periods during
the Late Middle Pleistocene.

This research allows us to complement former knowledge by applying newly available research
methods, to obtain new chronological data, and to highlight that soil characteristics of loess palaeosoils
are not only influenced by climatic parameters, but also by geomorphological settings.

Keywords: loess-palaeosol sequences, climate changes, paleoenvironmental reconstruction, Hungary,
Basaharc, Hévizgyork, Ver6ce
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changes in the palaeosoil formation were studied in three important loess section v ESLOVAKIA
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Basaharc Veréce site Hévizgyork Unit:1
In the new continuous profile the palaeosoils are in a higher i A isti il (P4) formed in MIS5e was identified from different The section of the abandoned brickyard of Unit 2a

position than the classic profiles. Even so, the MF1-2 palaeosoil is very weakly sections and three of its facies were characterised (Bradak et al. 2014) (Fig. 4., Hévizgydrk contains only two fossil soils without a
developed in this wall. The presumption is that the pedogenesis could not keep up Fig. 5.). visible hiatus (Fig. 6.). In the lower part of the upper
with the aggradation of the surface by the dust accumulation during MISS, In the palaeovalley position (most likely in a former oxbow lake or a tributary  palaeosoil (Unit 3) a strong secondary carbonate )
although the outcrop seems to be on a local hilltop position (Fig. 3.). valley connected to the Palaeo-Danube), the P4 palaeosoil is well-developed and  accumulation appeared along vertical cracks which Unit 2b
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W:s':l:fry . . . upper black horizon. The soil development index (SDI) is very high compared to palacosoil. The low field volumetric magnetic

those of the other P4 palaeosoils, most likely because of the great thickness due
to the continuous pedogenesis during sediment accumulation. The stable isotope
investigations revealed signs of the effects of hydromorphic phenomena,
implying significant evapotranspiration under dense vegetation cover (Barta et al.
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T 2 thickness and palaeosoil.
B = its SDI is lower. ’ i BT
Pi., The stable Unit 7b
isotope patterns
Figure 3. Positions of the o
& of hypocostings BE
asaharc palaeosoils: .
. MF — Mende Upper1-2, Ls o palaeosoil  can D silt
[ BD - Basaharc Double 1-2, A7 z be used as
ES BA- Basaharc Lower o £ palaeoclimate [ Pateosois
= ! a2 z indicator ) Well developed
e At the entrance of the quarry, below the BA palaeosoil, 2 = because it ped structure
EES a hydromorphic environment can be identified based on 2 developed
S .- the ‘strong accumulation of Mn and Fe along the cracks Ps 3 primarily under Biogalleries
= and in the matrix in 4-5 m width. Most likely, there was a 53 < climatic © Clay coatings
3 Bag Tephra small fluvial channel which resulted in influence  and re Redox dots
B-L9 water appearing in the loess before the soil formation L1,2,3,4,5 -locss. sandy loess 3111,223 ‘;Q;',":Ty',ﬂ,{m % colian) therefore, it can Mn nodules
started. ——y o | L2530, (1) - redeposited loess 12,3 -Snd et be correlated .

In the backyard of the quarry, a larger fluvial f;i;’::,,ﬁ:";:,:ﬂii‘ij,":ﬁi";ﬁi PL234  patcolhoricons - F Ta-g  ~hiGiedente with other ) guar:g?er;iaér?s
channel is recognizable based on the layered soil | the Verdce brickyard £3,2r efpalosol horizons profiles in hilltop Calcified roo
material and the slightly layered loess with andesite | (based on Bradék et al, 2014) position as well. K Saingod oot
blocks of 15-50 cm diameter. Below this reworked The thinnest P4 palaeosoil is in the palaeoslope position. Although the pedogenetic horizons of this Carbonate
material a thick and strongly il were difficult to detect in the field, further analyses showed that several of its soil characteristics,
is located. Based on its lopugraph\cal position, it is  such as the SDI value, are similar to the ones documented for the P4 palaeosoil situated on the hilltop position

the BA which (Bradak et al. 2014, Barta et al. 2018). In addition, its uppermosl part is mixed with new sediments and covered
here in an environment with more water supply, by fine layered material, sut ting reworking. by run-off could be also observed.

These signs of overland flow have been interpreted as indicators of higher influence of water in this palaeoslope | Figure 6. Hévizgydrk profile

possibly in a palaeovalley position. The layered | (Csonka et al. 2019)

material could be the result of a gully erosion, position.
connected to the Palaeo-Danube after the
development of the BA palaeosoil between MIS8 and
MIS3 (Horvath et al. 2019).

[Figure 2. Luminescence ages of the investigated profles |

Sample Age (ka
Profies | mber Lo loosti IR(SL) 200 MIS
B-L1 | MF 1 cover 299%15 | 23
B2 MF 1 483125 3
B3 MF 2 77.8+43 5
B-L4 MF 2 bed 11326 5
Basaharc | B-L5 BD 1 cover 135+ 17 6
B-L6 BD1-2 194 % 14 7
B-L7 BD 2 bed 214213 78 : Encios il
B-L8_|Bag Tephra cover| >264 B107 g it msdiinerits onia o
B-L9_| Bag Tephra bed >265 810 7) @
V-L1 L2a 21911 2
V2 26 205223 3 Conclusions
) L3Lar 978t44 5 . . . . . . . X
Verfice —y L4 105 5 The development of the palaeosoils was strongly influenced by the climate, but the local palaeoenvironment had a great influence on it as well. The sites presented here provide a
VL5 5 208+ 12 67 great opportunity to investigate coeval palaeosoils in different geomorphological positions and therefore recognise the distinct balance among pedogenesis-erosion-sediment
V-6 P32rL? 1387 6 accumulation. At Ver6ce, the local top, the palaeovalley and the palaeoslope landscape positions were clearly characterised by different soil features of the same P4 palaeosoil. At
H-L1 Unit 2b 46425 3 B , various environments and geomorphological processes were described as well. It was possible to detect unconformities in the Hévizgyork profile by using a multiproxy
H-L5 Unit 3a 799+ 4.4 5 analysis.
. HL6 Unit 3b 24513 78
9y HL2 Units 311 107 The palaeosoils developed in a higher landscape position (such as local plateaus or intervalley ridges) are suitable for the determination of the intensity (the strength) of the
HL3 Unit 7a >255 107 ir ial and ir ial periods, and can be used as a basis for the interregional correlation. Other geomorphological positions (slopes and valley bottoms) were more sensitive
H-L4 Unit 7b >363 102 to the local changes, therefore they carry information about the development of their local environment.
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Can we learn more about vanished Neolithic loess soil monuments based on the depth of
decalcification?
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In the outskirts of the city of Ninove (central Belgium) the intercommunal SOLVA excavated a
23 Ha large business park in 2018-2019. During the excavation two burial monuments dating back to
the later prehistory (2500-2000 BC) were uncovered also. The monuments were interpreted as burial
mounds with ditches and ramparts (hills), but during the excavation only the ditches could be
documented. The existence of ramparts remains a hypothesis. The 2" monument has two circular
ditches, respectively at 3m and 18m from the centre.

In the leaching climate of Belgium, in natural conditions, one of the soil forming processes is the
decalcification. In landscapes affected by anthropic changes the progress of this process might be
influenced by the displacement of soil horizons. In the studied case we formulated the hypothesis that
after the construction of the monuments, the decalcification will speed up below a ditch due to a higher
infiltration rate as the upper part of the soils is removed. Opposite, below a rampart the decalcification
will slow down due to the thicker deposit here.

A NW-SE augering transect, crossing the centre of the monument, with observations points

each meter, was executed in order to test the decalcification depth along this structure.
The detailed study of the decalcification depths allowed us to recognise 5 positions of deeper
decalcification: at distances of 3m, 8m, 18m, 23m, and 36m from the circular centre. Moreover, these
deeper decalcification spots have symmetric distribution pattern being present both to the NW and SW
part of the transect. During the archaeological excavation at 3m and 18m distance from the centre two
closed ditches were recognised, confirming thus the hypothesis that a zone characterised by a deeper
decalcification corresponds to a ditch. No ditches have been unravelled for the deeper decalcification
spots of 8m, 23m and 36m though. This suggest that there was a chronological difference in the digging
and functioning of the ditches. As an example, most probably, the ditch at 23m was part of the original
monument or belonged to an early renovation phase of the monument. In a later or final renovation
phase the ditch at 18m was dug; possibly at this occasion the sedimentary remains of the earlier phase
(23m) were removed as well. Further research is required to confirm the suggested ditches at 8m and
36m distance from the centre. It is not excluded though that a ditch was never dug out, but due to the
location between two ramparts a depression is created that will have the same effect on the
decalcification rate as that of a ditch. Attempting to interpret where and how ramparts had been
constructed is a much more difficult exercise. We suggest that 4 ramparts may have been constructed
at one or more periods through the lifetime of this monument. Possibly ramparts were constructed
peaking at 6m, 12m, 27,5m and 32m from the centre. Obviously not all ramparts were visible at the
same time.

Finally, the data on decalcification depths suggest a monument that must have undergone
several major renovation phases. During these phases of renovation, the ditches and ramparts were
relocated, but the resurrected monument would always maintain the same circular centre. The data
also suggest that the circular structure is considerable larger (72m diameter) than what the excavation
data suggest (36m diameter).

Keywords: Prehistoric, burial mounds, loess, decalcification, auger observations
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Soil type versus archaeological potential —a complex story
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Since the introduction of the new archaeological legislation in Flanders in 2016 soil documentation
became a standard and obligatory element at various stages of commercial archaeological research
from desktop analyses to large scale excavations. At the same time more pressure has been put on the
integration of Stone Age archaeology into the research strategy. As an answer to this needs BAAC
Vlaanderen has developed a holistic and interdisciplinary geoarchaeological approach towards potential
Stone Age sites. However, this new situation revealed some gaps in the archaeological understanding
of soil development and how it needs to be interpreted. One of the main problems is the perception of
the dependency between a soil type and an estimated archaeological potential of a study area. A
peculiar approach is to be found in the Stone Age preliminary research strategy which is often limited
to the areas dominated by Podzolic soils. Such an approach cannot be justified, neither by means of soil-
related insights nor archaeological practice. Recent works of BAAC Vlaanderen within the loam and
sandy loam belt in Flanders give clear indications for a wider distribution of preserved Mesolithic sites
in Flanders, located on other soil types than Podzols. The aim of the poster is to present a summary of
this research alongside general remarks regarding the methodological approach.

Keywords: archaeological potential, soil type, Stone Age, Flanders, sandy loam belt, loam belt,
archaeological prospection
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tends to limit Stone Age preliminary research to the areas coveréd by coversands and Podzolic soils, that are mainly situated in Sandy Flanders.
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Herent Kouterstraat-Novus Luvisols (Ap+Bt) 326 10x12 24 7 28 2 8 2 0 o 0 21 2 0 0 0 1 4 0 0 28 0
Herent Kouterstraat-Novus Luvisols (Ap+Bt) 163 10x12 12 7 13 i 8 1 0 0 0 11 1 0 0 0 0 1 0 0 13 0
Herdersem |De Cockstraat Retisols (Bw) 19 5x6 1 5 1 0 0 0 0 0 0 0 1 0 0 0 0o [ 0 0 1 0
Herdersem |De Cockstraat Retisols (Bw) 33 10x12 2 6 2 0 0 0 0 )] 0 1 1 0 0 0 0 0 0 0 r 0
Opwijk Vlaamse Staak Retisols (Bts) 152 10x12 11 i 13 2 18 2 0 0 0 12 0 0 0 0 0 1 0 0 13 1 grain
Opwijk Vlaamse Staak Retisols (Bts) 153 5x6 6 4 iz 4 67 o 1 0 1 5 i 0 0 0 1 0 0 a 7 0
Asper Ouden Herreweg Retisols/Cambisols 13 10x12 3 23 4 3 100 61 8 5 41 2 2 0 0 o 0 0 0 0 a 0
Asper Ouden Herreweg Retisols/Cambisols 37 5x6 6 16 11 0 0 Q 0 0 0 6 2 3 0 0 0 ] 0 0 11 1 grain
Waregem Tavas Cambisols (Bts) / Podzols 286 10x12 10 3 10 0 0 [ 4 12 4 8 2 0 0 0 0 0 0 0 10 0
Waregem Tavas Cambisols (Bts) / Podzols 226 5x6 6 3 6 0 0 0 2 1 2 5 0 0 0 0 1 [ ) 0 6 1| hazelnut shell
Zaventem Fluxys-Harenweg Luvisols (Bw) 25 10x12 i 3 4 1 0 0 0 0 0 0 p 0 0 0 0 0 0 0 0 1 0
Zaventem Fluxys-Harenweg Luvisofs (Bw) 25 5x6 2 8 2 0 0 0 0 0 0 1 i 0 0 0 0 [ 0 0 2 0
Zaventem Fluxys-Oude Keulseweg Luvisols/Cambisols (Bt) 37 10x12 1 | a 0 0 0 0 [ 0 0 ) 0 0 0 0 [ 0 0 S 0
Zaventem Fluxys-Tramlaan Luvisols/Cambisols (Bt) 351 10x12 4 | 4 0 0 0 0 [ 0 2 o) 0 0 0 1 [ 0 0 a 0
Zaventem _|Fluxys-Tramlaan Luvisols/Cambisols (Bt) 25 5x6 2 8 2 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 2 0
Zaventem Fluxys-) Wc\uweda\ Luvisols/Cambisols (Bt) 106 10x12 3 3 3 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1 3 0
Wez.-Oppem | Centru Luvisols/Cambisols (Btw) 44 10x12 2 3 & 0 0 0 o 0 0 2 0 0 0 0 0 0 0 0 2 0
Wez.-Oppem | Centru Luvisols/Cambisols (Btw) 115 5x6 3 ] 4 0 0 0 0 0 0 i 2 0 0 0 0 o 0 1 a4 0

20100 30100

160100 170100 150100 190100 200100 210100 220100 230100 240100 250100

150100

20100

Legend

30100

ECOREGIONS

[ Cuestas

. Main cities of Flanders
Location archaeological sites

Pleistocene rivier valleys
[ Gravelly rivers region

I Polders and the tidal Scheldt

40100 50100 60100 70100 50100 90100 100100

40100 50100 60100 70100 30100 50100 100100

Campine area
Coastal dunes

Chalk areas
Loess-on-chalk areas

Western interfluvia
Southeastern hills
Southwestern hills

R [

Middle Flemish transition region

110100

T10100

120100

120100

130100

130100

140100 150100 160100 170100 190100 200100 210100 220100

230100

240100 260100

220100 230100 240100 250100

210100

200100

150100

160100

170100

160100

150100

140100 150100 60100 70100 180100 50100 200100 210100 220100 730100 240100 750100 260100

Archaeological sites

1 - Wevelgem Vinkenstraat
2 - Waregem Tavas

3 - Asper Ouden Herreweg

4 - Herdersem De Cockstraat
5 - Opwijk Rodeveld

6 - Halle Alsembergesteenweg
7 - Zaventem Fluxys-Harenweg
8 - Zaventem Fluxys-Oude Keulseweg, Tramlaan, Woluwedal
9 - Wezembeek-Oppem Centrumontwikkeling (running)
10 - Herent Kouterstraat-Novus

Authors: Piotr Pawetczak (BAAC Vlaanderen) piotr.pawelczak@baac.be, Yves Perdaen (BAAC Vlaanderen) yves.perdaen@baac.be, Nick Krekelbergh (Department of Environment, UGent), nick.krekelbergh@ugent.be
{

)

W



Decarbonation in semi-arid Mediterranean soils: how is it possible?
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The Areny Formation is an Upper Cretaceous sandstone outcropping in the South Pre-Pyrenean area. It
is composed of well-sorted quartz sand and gravel, cemented by calcite. It outcrops at a wide range of
altitudes (400 to 1700 m). Soils developed on this formation in the Tremp basin (NE Iberian Peninsula)
have xeric/ustic and mesic soil climate regimes. They display several soil characteristics corresponding
to advanced stages of pedogenesis such as decarbonation, clay formation, and illuviation and
rubefaction, ranging from Cambisols and Luvisols to Lixisols. These pedofeatures are absent in adjacent
soil units of similar age, developed on finer materials, such as marls and calcareous conglomerates,
where the dominant soil formation processes are carbonate translocation and weak cementation. These
neighbouring soils are mainly Calcisols, some of them with a petrocalcic horizon. Six profiles formed on
the Areny sandstone were selected for an in-depth study of their soil formation processes. A multi-scale
approach, from geomorphological to micromorphological analyses, was employed. The soils have a
neutral to slightly acidic reaction in the Bt horizons, with loamy sand textures and a clay content of 10
% that appears completely as illuviated clay in the thin section; reddish hues (2.5YR) and high chromas,
the absence of calcite in the upper horizons or in the whole profile, and the presence of iron pans in
some locations. Amorphous iron is found in low amounts compared to Fe in silicates and as finely
crystalline forms. The latter increases with depth in the decarbonated profiles. The high weathering
degree of the oldest profiles is shown by kaolinite being the dominant clay, which was probably
inherited from the pre-Quaternary period. The clay fraction also contains remarkable amounts of mixed
layers chlorite/smectite, chlorite/vermiculite or illite/smectite, which may be considered products of
present-day pedogenesis. The geomorphological analyses allowed us to determine the ages of the
surface formations of four of the profiles (50 to more than 350 ky), which indicated much faster soil
formation rates than those reported in similar Mediterranean environments. Thus, the proposed stages
of soil evolution in these sediments imply a fast decarbonation, followed by clay formation, and
illuviation. These processes have strong implications in establishing the soil-landscape relationships in
the area.

Keywords: carbonate, decalcification, rubefaction, clay illuviation, clay formation, Catalonia

Soils as records of Past and Present: the geoarchaeological approach. Focus on: is there time for
fieldwork today? - Bruges (Belgium), 6 & 7.11.2019.
Abstract of posters


http://orcid.org/0000-0002-5641-8380
https://orcid.org/0000-0001-8639-4204
https://orcid.org/0000-0001-5970-1918
https://orcid.org/0000-0001-8509-9086
https://orcid.org/0000-0002-0980-4908
https://orcid.org/0000-0002-0258-0761
mailto:rosa.poch@macs.udl.cat

Decarbonation in semi-arid Mediterranean ., ﬁ y @
soils: how is it possible? b

Generalitat
de Catalunya
*! Departament

e
. . amaderia,
Universitat Pesca i Alimentacié

Universitat de Lleida  de lesIlles Balears

Rosa M Pochl,*, ) Carles Balaschl, Montserrat Antunez!, Jaume Vadell?, Antoni Forss2, Jaume Boixaderal3
1 Departament de Medi Ambient i Ciencies del Sol, Universitat de Lleida. 2 Departament de Biologia, Universitat de les llles Balears, Palma.
3 Departament d’Agricultura, Ramaderia i Medi Ambient, Generalitat de Catalunya.

Profile / wled] ngs
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0-11 2.5YR5/4 -
ilil=225 2.5YR5/8 -
25-42 2.5YR5/8  Frequent clay coatings
42-75 2.5YR4/8  Abundant clay coatings
75-113 2.5YR4/6  Continuous clay coatings
113-140 2.5YR4/8  Abundant clay coatings
0-40/150 2.5YR5/6  Abundant clay and silt coatings
40/150-155/160 5YR5/8 Few clay and silt coatings, Carbonate
155/160-160/200 - pseudomycelia,
160/200->230 5YR5/8 Carbonate pseudomycelia and rhyzocretions.
Carbonate pseudomycelia and rhyzocretions.
Nerets 3
o} -1-0 - -
A 0-9 S5YR 3/4 -
Bt 9-38/49 2.5YR4/5 Clay coatings
38/49-41/70 5YR5/6 Frequent carbonate pseudomycelia and queras.
>41/70 5YR 4/6 Frequent carbonate pseudomycelia and queras.
Nerets 4
A 0-8 5YR5/6 =
Bt 8-36 2.5YR4/6  Few clay coatings around quartz grains
2Bk 36-127 7.5YR6/6  Carbonate pseudomycelia and few queras
127-177 7.5YR5/6  Carbonate pseudomycelia, abundant rhyzocretions
177->277 10YR 6/6 Generalized carbonate accumulation
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Profile and
Lo Quartz K-Feldspar Plagiocl. Phyllos. Calcite  Kaolinite Illite
46 0.4 - 35 495 2.0 53
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Nerets 1
A 60.0 21.0 - 19.0 - 50.0 83
AB 67.8 3.0 2.0 27.2 - 6.7 133
Bt1 85.2 21 - 13.1 - 229 143
Bt2 37.8 15.2 5.2 2138 - 221 263
Bt3 27.0 14 0.9 70.7 - 40.0 24.0
Bt 423 26 18 533 - 88.9 44
Nerets 2
Bt 248 5.2 1.4 486 - 333 25.9
2Btk1 57.6 20 09 39.6 - 28.6 214
2Bk2 57.8 1;; 11.4 29.7 - 50.0 50.0
3BKk3 50.6 229 11.2 - 333 417

Tremp Basin: Mean anual rainfall: ~500
mm. Mesic and Xeric climate regimes
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Sandstones, conglomerates and lutites (Tremp Fm),

Maastrichtian (Upper Cretaceous) 7

Lutites (Tremp Fm), Maastrichtian (Upper Cretaceous)

Quartz sandstones (Areny Fm),
Campanian - Maastrichtian (Upper Cretaceous)

An advanced weathering
stage occurs in the Nerets
soils, as evidenced by the
red colour, the
decarbonation, and by the
predominance of kaolinite.
While the red colour might
be attributed to present-
day processes under a
Mediterranean climate,
decarbonation and
kaolinite are apparently
not in agreement with the
climate of the area.

p ey RN
Progressive clogging of packing pores by micromass in Bt2 horizon of Nerets 1,
resulting in a close porphyric c/f related distribution. Note also the clay coatings.

7 Pl , 1

Loose discontinuous infilling of needle calcite in a channel (upper left) and micrite
coating and impregnative hypocoating in a pore (lower right) in 2Bk horizon of Nerets 2.

The Areny sandstone is easily decarbonated because of its sandy nature, partial

brecciation and because calcite is present as cement.

The formation of kaolinite must be due to past (wet,
warm) climates, thus decarbonation, kaolinite formation

Smectite Chlorite Chl/Sm Ill/Sm and redness probably occurred consecutively in a short

- - - D28 time in the past, and therefore are palaeofeatures. Clay
’ ’ ’ ’ illuviation should be seen as a present-day process.
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On the castle at Den Everberg, the Kruisborrekapel and the Oud Verbrand Hof van Boyendael. An
archaeological evaluation of the alleged castle of the Heren van Everberg on and around the
Everberg in Everberg (Kortenberg, prov. Vlaams-Brabant, Belgium)

W. Sevenants

Archeologische Werkgroep Kortenberg (Belgium)

Corresponding author: Walter Sevenants, walter.sevenants@triharch.be

Den Everberg is a special and mysterious place for the inhabitants of this eponymous municipality in the
province of Vlaams-Brabant in Belgium. According to a number of historians, the first castle of the Heren
van Everberg stood on this hill in the 11th - 12th centuries. At the foot of the hill, the Kruisborrekapel
and the place name Oud Verbrand Hof van Boyendael are said to refer to the church and the farm of
these Heren van Everberg. The Everberg is also cited within archaeological circles as one of the few well-
preserved small ringwall fortifications from the 11th - 12th century.

The fact is, however, that these claims have never been archaeologically investigated. The
Archeologische Werkgroep Kortenberg has changed this, with the financial support of the province of
Vlaams-Brabant. From 2013 to 2016, an area of approximately 12 hectares on and around the Everberg
was systematically investigated. This research consisted of a desktop study into the physical-
geographical, cultural-historical and archaeological context of the project area, and various field studies
in the form of visual terrain studies, landscape soil studies, geophysical studies, field mapping,
archaeological coring and trial trenching.

The research clearly refutes the presence of a medieval castle site on and around the Everberg. To such
an extent that we have to ask ourselves whether the small ringwall fortifications have existed at all as
an independent medieval fortification type in the low countries.

On the other hand, the research revealed a number of sites and insights which allowed us to rewrite
part of the history of the landscape on and around the Everberg, and the role man played in this.

Keywords: community archaeology, landscape archaeology, geoarchaeology, medieval castle, small
ringwall fortification, dormice (Gliridae)
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AN INITIATIVE FROM THE ARCHEOLOGIS

The Everberg is a special place for the inhabitants of

this municipality with the same name. According to some
historians, the first castle of the Heren van Everberg stood
on top of this hill in the 11th-12th century.

At the foot of the hill, the
Kruisborrekapel and the place
named Oud Verbrand Hof
van Boyendael are said

to refer to the church and

the farm that belonged to

this castle. Even within
archaeological circles,

the Everberg is still
cited as one of the
few well-preserved

small ringwork

fortifications from the

11th-12th century in the
Low Countries. This is largely based

on the name relationship between hill,

nobility and municipality, and on the
specific shape of this hill: a truncated
cone with earthworks at the top

reminiscent of a manmade earthen wall.

A PROJECT BY
AND FOR THE
COMMUNITY

On the occasion of the celebra-
tion of 900 years of Everberg

in 2012, the Archeologische
Werkgroep Kortenberg took
the initiative to challenge the-
se assertions by executing an
archaeological survey of this
area. This project was set up as
a community project in which
the local population, govern-
ments and scientific experts
and institutions were involved.

INVESTIGATION

From 2013 till 2016 an area

of 12 hectares on and around
the Everberg was surveyed
This research consisted of a
desktop study into the physi-
cal-geographical, cultural-his-
torical and archaeological
context, interviews with locals,
pedological research, geop-
hysical research, field walking,
archaeological augering and
coring, trial trenching, ...

The castle of the
Heren van Everberg

The research clearly showed
that there was never a medie-
val castle on top of the
Everberg. What was conside-
red the remains of a manmade
earthen wall turned out to be
the remains of a 14th century
stone quarry. The Everberg can
therefore no longer be regar-
ded as a typical example of a
well-preserved 11th - 12th-cen-
tury small ringwork fortification.
This even raises the question
whether the small ringwork for-
tification did exist as an inde-
pendent type of medieval forti-
fication in the Low Countries.

The Kruisborrekapel

Research at the Kruisborrekapel
did not demonstrate the pre-
sence of a medieval church
either. However, it could be
established that a small chapel
was built on top of a stone well.
By linking the archaeological
findings to the legends sur-
rounding the chapel and the
linguistic analysis of the name
Kruisborrekapel, it was possible
to identify the following chrono-
logical evolution of this place.
The story of the Kruisborrekapel
begins with the erection of a
cross by Elisabeth van Grave

in memory of her husband,
Jonkheer Jan de Mol, who was
killed by falling from his horse
on this spot in 1610. During or
a while after the erection of the
cross a stone well was built.
Both were called Kruisborre. In
the first half of the 19th century
a small (brick) chapel was built
on top of the well, possibly to
replace the cross. From that
moment, the well and the cha-
pel were called the Kruisbor-
rekapel. At the end of the 19th
century, the well was decom-
missioned and the chapel con-
tinued to exist as the
Kruisborrekapel.

CHE WERKGROEP KORTENBERG UNDER GUIDANCE OF WALTER

The Oud Verbrand
Hof van Boyendael

Based on records from the
16th century, a farm would
have existed near the Everberg:
the Hof van Boyendael.
Geophysical research carried
out on the area between the
Everberg and the Kruisborre-
kapel provided indications of
the location of the sought-after
farm. However, research by
means of trial trenches showed
that the anomalies found were
due to differences in soil tex-
ture and to filled erosion chan-
nels. Hence, the Oud Verbrand
Hof van Boyendael could not
(vet) be located.

The filled up erosion channels
brought back memories for the
local inhabitants. It was told
that in the winter of 1941-'42,
stones weighing dozens of ki-
los were swept away by a mud
stream hundreds of metres
and were deposited at the foot
of the Everberg. May 14 1906,
rain gushed down so badly
that it resulted in catastrophic
floods. The small town of Ever-
berg shared in the misery. But
in the neighbouring municipali-
ty of Bertem, however, this was
not limited to material damage:
four people drowned in their
homes as a result of a mudslide.

SEVENANTS

The catch of the day

Archaeological research often
leads to unexpected discove-
ries. Also in this project!

On top of the Everberg, remains
were found of a construction

in which dormice were kept in
(semi-)captivity in Roman times.
In that period edible dormice
(Glis glis) were a delicacy in the
Mediterranean, but this spe-
cies probably did not live in this
northwestern part of the Roman
Empire. There are indications
that this enviable role was taken
over by the garden dormouse
(Eliomys quercinus).

Would you like to
find out more?

walter.sevenants@triharch.be
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The importance of geoarchaeology to deepen the knowledge of ancient monuments: sustainable
research and development. Cases studies from Basarabi, Adamclisi, Lower Silvas (Romania) and

Barcelona (Spain)
D. Turcanu-Carutiu?, A. Ravotto?, S. Tincu?, V. Schroder® and R.-M. lon®

Hnstitute of Science, Culture and Spirituality - Ovidius, Constanta, Romania

ZUniversitat Autdbnoma de Barcelona, Department of Antiquity and Middle Age Studies; Institut Catala
d’Arqgueologia Classica, Tarragona (Spain)

3 Corvin’s Castle, Hunedoara, Romania

40vidius University of Constanta, Romania

>|CECHIM, Bucharest, Romania

Corresponding author: Daniela Turcanu-Carutiu, d_turcanu2002@yahoo.com

Thanks to interdisciplinarity, the vast field of study called geoarcheology becomes increasingly
important for deepening the understanding of already well-know monuments and for their
preservation. Through experimentation and critical approaches, the geo-archaeological involvement
takes place in all the stages of the archaeological investigations. It includes a whole set of techniques of
geophysical/chemical/biological exploration, in order to better identify the geographical and historical
context of the sites, as well as to look into their formation processes, both the natural and the cultural
one.

Four archaeological sites were chosen for the present work. The Basarabi Chalk Churches, located in the
Constanta district (Romania), dating from the IX th century, a cave complex that was excavated in chalk
deposits of Senonian age; Adamclisi (Civitas Tropaensium), a Roman castra, promoted to municipium
around 200AD, also located in Constanta region; the so-called Goat Hill Site of Lower Silvas, a Bronze
age tumular necropolis, located in the Hunedoara district (Romania); and, finally, the Roman city of
Barcino (Barcelona, Spain), founded at the end of the first century BC, whose shape was defined by its
imposing Augustan city walls. In all those sites, the heritage value can be deepened by geomorphological
and geophysical investigations. In Silvas, for exemple, geomagnetic measurements and electrical
resistivity tomography revealed several anomalies, suggested a stratigraphic sequence and allowed the
delimitation between the anthropic levels and the underlying geological layers.

The reconstruction of the ancient landscape on which the city of Barcino arose —an approach started in
1997 by J. M. Palet and developed today in various forms by different researchers - continues to be an
essential aid in the interpretation of the genesis and subsequent development of the Roman colony.
Recently, a strict correspondence has been found between the results of a "channel network" algorithm,
executed over an historic digital elevation model, and some archaeological evidences related to urban
wastewater management.

Finally, in Constanta district specific geotechnical measurements for the evaluation of the resistance of
the massive chalk to physical wear and chemical action, will lead, along with other geoarchaeological
studies, to find realistic solutions to protect the site.

Keywords: geoarchaeology, geophysical methods, interdisciplinarity, soil stratigraphy, sediments.

This work was supported by a grant of the Romanian Ministry of Research and Innovation, CCCDI — UEFISCDI, project number
PN-I1I-P1-1.2-PCCDI-2017-0476/51-PCCDI/2018, within PNCDI Ill, ACRONIM: ARHEOCONS
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DEEPEN THE KNOWLEDGE OF ANCIEN

(Barcelona, Spain), founded at the end of the first century BC, whose shape was defined by its imposing At t:
how several geoarchaeological techniques can be used to contribute to the Cultural Heritage approach, whether it concerns the conservation of monuments (Basarabi,

Four archeological sites are pr ted here: The Basarabi Chalk Churches, located in the Constanta district (" ia), dating from the IX*" century, a cave complex that
was ated in chalk deposits of Senonian age; Ad lisi (Civitas Trop ), a R castra, pr ito icipium around 200AD, also located in Constanta
region; the so-called Goat Hill Site of Lower Silvas, a Bronze age mound necropolis, located in the H doara district (R ia); and, finally, the Roman city of Barcino

.

Ad lisi), the elaboration of archeologi

| research strateg

clty walls. Those sites have been chosen to illustrate

(Lower Silvas) or a better understanding of a historic urban project within its territory (Barcelona). )

arcelona was founded around 15-10 BC,
in a slight relief next to the sea. In order to
better understanding the relationships
between the urban project and the
landscape, a digital elevation model (DEM)
of the terrain has been obtained from XIX
century data. Then, an algorithm for
calculating the "channel network" (i.e.,
roughly, the water flowing directions) has
been applied to the model.

The result has shown that several
arch logically doc ited Roman
sewers that carried the wastewater out of
the city took advantage of those natural
channels, suggesting a rational adaptation
of the builders to the landscape. Also, this
kind of study allows approximating the

nowadays disappeared.

3D view of the DEM of the
Barcelona surroundings

position of two streams surrounding the
city, recorded by the literature y

.9 K 3 ¥ 4 =
Detail of the inside of the Basarabichurches (left),
and degraded chalk sample under SEM (right)

he rock complex from Basarabi, excavated in chalk deposits, is in
an extremely critical condition. The geological studies are being
considered as an important part of a project of evaluation, control
and limitation of the process of degradation of the
monument. First, a characterization of the area from the
phological and, especially, hydrogeological point of view
was undertaken, thanks to the use of previous coring surveys
conducted by commercial companies, as well as new specifically
oriented boreholes and geophysical surveys (gravimetric and
"vertical electric sounding" methods).
Secondly, the humidity effects on the walls of the monument have
been assessed by using different analytical techniques: "Fourier-

m’ne Goat Hill Site of Lower Silvas, a
Bronze age tumular necropolis, the

geoarchaeological approach was carried
with traditional geophysical methods.
Over one barrow (M3) of the ten mounds
spotted across the territory, magnetic
and resistivity surveys have been carried
on. In this case, the interest of the
research lies in having carried out a

bsequent arch | verification of
the anomalies found; thls way, the results
can provide clues to the application of
geophysical techniques in similar
contexts. Geomagnetic measurements
and electrical resistivity tomography
revealed several anomalies, suggested a
stratigraphic sequence and allowed the
delimitation between the anthropic levels
and the underlying geological layers. The
results of the partial excavation of the
mound shown a notable degree of

coincidence with the hypoth?

transform infrared spectroscopy" (FTIR), optical and 9
electron microscope (OM, SEM), freeze-thaw.

Currently, the influence of Fantanita Lake water composition
situated very close to the church is discussed, pointing out the
salts migration from the lake to the church walls.

(Z slightly exaggerated).
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suggested by geophysics.
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i, Complex central

Three-dimensional model
of electrical resistivity, Silvas

Tropaeum Traiani,

FTIR : Calcium sulphates as

Adamclisi indicator of degradation
ﬁ Adamclisi (ancient Civitas Troy jum), geoarchaeology
techniques were used to assess the state of preservation and the

risk of degradation of the " 7Tropaeum Traian/" monument. On the
one hand, the biochemical characteristics of the surrounding soil
have been monitored, for a few months, to approximate the
predisposition of the soil to the uncontrolled growth of vegetation:
the results indicate, in effect, that it is a soil favourable to the
proliferation of plant species. On the other hand, a couple of
techniques have been carried out on the monument itself to
assess its state of conservation. "Epifluorescence microscopy"”
has highlighted the morphology of the species of lichens on the

- -
Wenner

complex central P6|
mantaua movilel N

* Dipol-Dipol EE

limestone  surfaces, while “Fourier-transform infrared
spectroscopy” (FTIR) helped to monitoring the presence of
calcium sulphate, that is a major factor of degradation.

This work was supported by a grant of the Romanian Ministery of Research and Innovation, CCCDI- UEFISCDI, project code PN-111-P1-1.2-PCCDI-2017-0476/Nr. 51-PCCDI/2018, within PNCDI I, ACRONIM: ARHEOCONS

Tomography of electrical
resistivity, M3 Mound, Silvas

Microscopy with epifluorescence
Hyphae attacking , Adamclisi
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The evolution and medieval re-use of a prehistoric barrow at Wielsbeke (West Flanders, Belgium)
F. Beke?, J. Hinsch Mikkelsen?and A.C. van den Dorpel®

" RAAP Archeologisch Adviesbureau bvba, Eke, Belgium

2 Raakvlak, Archaeology, Monuments and Landscapes of Bruges and
Hinterland, Belgium

3 Ruben Willaert bvba, Bruges, Belgium

Jari Hinsch Mikkelsen https://orcid.org/0000-0002-4189-8879

Corresponding author: Floris Beke, f.beke@raap.be

During archaeological research in the sandy loamy region of north-western Belgium in 2015, a
prehistorical burial mound was uncovered. Based on detailed macro and meso soilscape analyses, the
archaeological excavation data, and a soil micromorphological study, we were able to reconstruct the
life cycle of this barrow. After its initial erection in the Bronze Age, the barrow was restored during the
Iron Age. A cremation burial was added to the burial mound in the late Iron Age. Roman pottery finds
from the ditch filling illustrate that the barrow was still present in the landscape at the time of founding
of alate Iron Age to Roman Age settlement in the direct vicinity of the barrow. Finally, in the High Middle
Ages, a new and larger mound was erected superimposing the original barrow.

Keywords: Prehistory, Iron Age, Middle Ages, burial mound, soil micromorphology
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Bioturbation and the formation of latent stratigraphies on prehistoric sites: two case-studies from
the Belgian-Dutch coversand area
Ph. Crombé?, L. Messiaen?, D. Teetaert?, J. Sergant?, E. Meylemans?, Y. Perdaen? and J. Verhegge'

! Department of Archaeology, Ghent University, Belgium
2 Flemish Heritage Agency, Belgium

Ph. Crombé https://orcid.org/0000-0002-4198-8057

Corresponding author: Philippe Crombé, Philippe.crombe@ugent.be

"Soil is not a static body; it is a dynamic, open system, in which a variety of processes may act to move
not only soil matter, but objects (including artifacts), from one position to another. It must therefore be
included as one of the major natural features we must contend with in interpreting the archaeological
record.”" (Wood and Johnson, 1978, p. 316)

This paper discusses the vertical distribution of artefacts of two Mesolithic-Neolithic sites within the
sand belt of Belgium and the southern Netherlands. Contrary to prevailing theories claiming that sites
from these archaeological stages are generally no more than mixed surface sites, the present study
demonstrates the existence of a latent stratigraphy, which can be traced in the vertical distribution of
the different categories of archaeological finds (lithic artefacts, pottery sherds, carbonized plant
remains, calcined bones). Furthermore it is suggested that the formation of these latent stratigraphies
is due to long-term faunalturbation occurring in non-podzolic soils.

Keywords: sand belt, vertical migration, faunalturbation, prehistory, latent stratigraphy, podzol soil
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Settlement of the first farmers in the Belgian loess belt. The edaphic factor
R. Langohr

Laboratory of Soil Science, University of Ghent, Belgium
Association for Diffusion of Sciences, (ASDIS), non-profit Association, Brussels, Belgium

Corresponding author: Roger Langohr, roger.langohr@skynet.be

The first farmers to settle in the Belgian loess belt belong to the Linearbandkeramik Culture (LBK),
formerly Danubian Culture, and the Blicquy/Villeneuve-Saint-Germain group. As elsewhere in Europe,
these populations preferred settling on loess soils. We can distinguish three patterns when they reached
Belgium. Firstly, they settled only at the southern and eastern fringe of the loess belt. Secondly, the
village occupations lasted only about one generation (some 25 years). Thirdly ,after 2 to 3 centuries the
occupation ends, leaving a hiatus before the next period of settlements. Several hypotheses are
proposed to explain this particular behaviour, such as a research hiatus, contact with the hunter-
gatherers that lived in the area, and heredity rules. In this paper attention is paid to the impact of the
edaphic factor, an essential element besides climate when it comes to crop production. From
archaeopedological research on LBK sites, it appears that the soilscape in this European Atlantic
biogeographical area was similar to the soils that occur today in the 50 km2 tall Sonian Forest.
Exceptionally, this area situated in the middle of the Belgian loess belt, has never been cleared for
agricultural purposes and the soils have very low chemical and physical fertility. This status provides a
plausible explanation for the particular behaviour of the first farmers reaching the Belgian loess belt.
Simple shifting cultivation, as practised in the equatorial forest, was not sustainable in this temperate
climate and therefore whole villages would have to move. Obviously, the workload for these Neolithic
farmers was too severe and they abandoned the further colonisation of the Atlantic loess belt.

Keywords: LBK farmers, loess, Belgium, soil fertility, crop production, Sonian Forest, shifting village
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L’écobuage, une pratique agricole méconnue des archéologues. L'apport de ['étude
archéopédologiqgue du sol écobué de Transinne (Belgique)
C. Menbrives?, C. Petit!, M. Elliott!, W. Eddargach® and K. Fechner®?

" UMR 7041 ArScAn, Equipe Archéologies Environnementales, Université Paris 1 Panthéon-Sorbonne,
Maison Archéologie &Ethnologie René-Ginouvés, Nanterre Cedex, France

2 Institut National de Recherche en Archéologie Préventive Nord-Picardie, France

Auteur de correspondance : Clément Menbrives, clement.menbrives@outlook.fr

Les feux de végétation naturels ou anthropiques produisent des écofacts qui peuvent perdurer a
I’échelle plurimillénaire dans les sols et les sédiments. Les charbons de bois micro- et macroscopiques
sont ainsi employés comme marqueur paléoécologique (pédoanthracologie) ou dans I'étude de
I"histoire des feux (charbons sédimentaires). La question de la détermination de I'origine, naturelle
(climatigue) ou anthropique (agropastorale, accidentelle), reste toutefois délicate a I'échelle de chacun
des événements des paléo-feux. Parallelement, la découverte de résidus de combustion, dans des
horizons de sols anciens ou le comblement de dépressions naturelles (chablis) est souvent expliquée
par les archéologues comme le fait de brllis anthropiques du couvert forestier ou de feux affectant les
souches des arbres. Toutefois, les hypothéses favorisées dans les interprétations archéologiques,
concordent peu avec les pratiques de feux agricoles présentes dans la documentation historique des
agronomes. De plus, certaines techniques qui possédaient une relative importance a I'époque Moderne
ne sont quasiment jamais mentionnées. C'est notamment le cas de I'écobuage, qui au sens classique,
fait référence a une technique de préparation du champ, qui procéde par une extraction de la couche
superficielle du sol, dont les mottes servent a la réalisation de fourneaux de combustion. Des résidus de
combustion potentiellement liés a des feux anthropiques, signalés dans un horizon de sol par Roger
Langohr et échantillonné avec lui par Kai Fechner, dans le contexte de la carriere de Transinne
(Belgique), font l'objet d’une analyse micromorphologique, anthracologique, et de cuissons
expérimentales contrélées. Ces résultats sont interprétés en fonction des connaissances des processus
de combustion des feux naturels et agricoles.

Mots-clés: écobuage, essartage, agriculture, incendie, rubéfaction, pédoanthracologie,
spectrocolorimétrie
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The byre’s tale farming nutrient-poor cover sands at the edge of the Roman Empire (NW-Belgium)
J. Hinsch Mikkelsen?, R. Langohr?, V. Vanwesenbeeck?, |. Bourgeois* and W. De Clercg®
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J. Hinsch Mikkelsen https://orcid.org/0000-0002-4189-8879
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Corresponding author: Jari Hinsch Mikkelsen, jari.mikkelsen@brugge.be

Prior to the construction of a high-speed railway track (TGV) between Antwerp (Belgium) and the Dutch
border, archaeological and geoarchaeological research was conducted at several archaeological sites.
All are situated in the northern Campine, a region characterised by quartz-rich, nutrient-poor cover
sands. On the site of Brecht-Zoegweg, two well preserved deepened byres (‘potstallen’) were uncovered
in Roman stable-houses. Stables with sunken floors are commonly recorded on Roman-period farms in
the sandy part of northern Belgium. Following medieval to sub-recent parallels in the area, they are
considered to be features serving agricultural fertilising purposes through the intentional accumulation
of dung and the creation of manure by mixing with added organic matter (sods or ‘plaggen’). This
archaeopedological research investigates several questions concerning the origin and the infill process
of these remarkable features. Field observations, analytical and micromorphological data point to a
gradual succession of events leading to a byre with a sunken floor, rather than an intentional digging
out of the floor concomitant with the house construction and a post-occupational filling or levelling. It
is furthermore suggested that plaggen fertilisation could indeed have been applied, at least in some of
the phases of the byre use.

Keywords: byre, potstal, cover sands, Gallo-Roman period, northern Belgium, soil micromorphology,
archaeopedology

Soils as records of Past and Present: the geoarchaeological approach. Focus on: is there time for
fieldwork today? - Bruges (Belgium), 6 & 7.11.2019.
Additional abstracts


https://orcid.org/0000-0002-4189-8879
https://orcid.org/0000-0002-5560-486X
mailto:jari.mikkelsen@brugge.be
http://orcid.org/0000-0002-5641-8380

Use of the database of the subsoil in Flanders (DOV) in soil and archaeological research
K. Oorts, V. Vanwesenbeeck, M. Van Damme and S. Buyle
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Soil data in Flanders are included in the DOV soil database available to all users. As such, the work
done by soil surveyors and scientists is still very relevant today. This paper explains what kind of soil
data are included in DOV and how they can be consulted. The aim of DOV is to become the reference
for sharing data, knowledge and services, about the soil and subsoil of Flanders. It concerns open data,
which can be integrated and linked to other data sources. In addition to raw data, DOV offers
professional knowledge and interpreted information, as well as the services and applications to
activate and mobilize these data.
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Archaeology and soil science in Flanders
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This paper presents some of the personal reflections of an archaeologist who studied soil sciences at
Ghent University in the 1980s. The paper focuses on how soil science, amongst other sciences, gradually
found its place in archaeological practice in Flanders, in part thanks to opportunities and activities at
Ghent University between 1984 and 2005. Nowadays, the curricula/ educational programmes of the
universities in Flanders do not at all stimulate the interaction between soil sciences and archaeology.
This feels like a setback, back to the pre-1984 era, which is unfortunate, as earth scientists familiar with
archaeology are needed more than ever for archaeological fieldwork in 21t century Flanders.

Keywords: soil science, archaeology, educational programmes, 1963-2019, personal reflections, code of
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A distinct pedogenetic path under a Mediterranean climate, the case of soils on Areny sandstone
formation (Tremp basin, NE Iberian Peninsula)
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The Areny Formation is an Upper Cretaceous sandstone outcropping in the South Pre-Pyrenean area. It
is composed of well-sorted quartz sand and gravel, cemented by calcite. It outcrops at a wide range of
altitudes (400 to 1700 m). Soils developed on this formation in the Tremp basin (NE Iberian Peninsula)
have xeric/ustic and mesic soil climate regimes. They display several soil characteristics corresponding
to advanced stages of pedogenesis such as decarbonation, clay formation, and illuviation and
rubefaction, ranging from Cambisols and Luvisols to Lixisols. These pedofeatures are absent in adjacent
soil units of similar age, developed on finer materials, such as marls and calcareous conglomerates,
where the dominant soil formation processes are carbonate translocation and weak cementation. These
neighbouring soils are mainly Calcisols, some of them with a petrocalcic horizon. Six profiles formed on
the Areny sandstone were selected for an in-depth study of their soil formation processes. A multi-scale
approach, from geomorphological to micromorphological analyses, was employed. The soils have a
neutral to slightly acidic reaction in the Bt horizons, with loamy sand textures and a clay content of 10
% that appears completely as illuviated clay in the thin section; reddish hues (2,5YR) and high chromas,
the absence of calcite in the upper horizons or in the whole profile, and the presence of iron pans in
some locations. Amorphous iron is found in low amounts compared to Fe in silicates and as finely
crystalline forms. The latter increases with depth in the decarbonated profiles. The high weathering
degree of the oldest profiles is shown by kaolinite being the dominant clay, which was probably
inherited from the pre-Quaternary period. The clay fraction also contains remarkable amounts of mixed
layers chlorite/smectite, chlorite/vermiculite or illite/smectite, which may be considered products of
present-day pedogenesis. The geomorphological analyses allowed us to determine the ages of the
surface formations of four of the profiles (50 to more than 350 ky), which indicated much faster soil
formation rates than those reported in similar Mediterranean environments. Thus, the proposed stages
of soil evolution in these sediments imply a fast decarbonation, followed by clay formation, and
illuviation. These processes have strong implications in establishing the soil-landscape relationships in
the area.
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Micromorphologie des constructions en terre et convergence de facies. Le cas du site des Genéts
a Ablis (Yvelines, France)
M. Rué? and A. Hauzeur®?
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La fouille préventive d’un site ayant initialement livré des restes de constructions en terre néolithiques,
dans I'extrémité nord de la Beauce, nous a fourni 'occasion d’étudier plus précisément son contexte
stratigraphique (micromorphologie, granulométrie, datation OSL). Les résultats montrent que ces restes
ont en réalité été confondus avec des organisations naturelles. L'évolution du sol et la bioturbation sont
en effet a I'origine de nombreux faciés qui, aux échelles microscopiques, peuvent imiter ceux produits
par un travail de la terre. Cette convergence entre faciés naturels et facies anthropigues constitue un
terrain d’étude encore peu exploré dans la reconnaissance des témoins architecturaux en terre crue.
L"élaboration plus systématique d’un référentiel de traits naturels (a partir de lames issues du substrat
des sites) et anthropiques (a partir d’éléments faconnés avérés) apparait nécessaire afin de limiter les
biais d’interprétation.
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Curbing the tide. The discovery of a Roman terp along the Heistlaan in Ramskapelle (Knokke-
Heist)
D. Verwerft!, J. Hinsch Mikkelsen® and W. De Clercg?
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Archaeologists have long struggled trying to understand the nature of the Roman-period occupation of
the coastal plain of Flanders. From the start of the 21st century, following academic and development-
led projects, knowledge on the nature of the Roman occupation in the coastal plain has gradually been
expanding. To assess the possible destruction of archaeological remains in the area along the A11-
highway connection between Damme, Knokke-Heist, and Bruges, a different methodology was
implemented. This resulted in the discovery of a 2nd to 3rd century AD site along the Heistlaan in
Ramskapelle (Knokke-Heist). Based on geo-archaeological and sedimentological observations, coupled
with micromorphological data, the site is interpreted as an artificial dwelling mound or terp. This
discovery is a significant step in understanding the impact of human activities on the landscape in the
coastal plain. The results help reinterpret older excavation data and aid future research projects.
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