SAGVNTVM

PAPELES DEL LABORATORIO DE ARQUEOLOGIA
DE VALENCIA
EXTRA-13

WOOD AND CHARCOAL
EVIDENCE FOR HUMAN AND NATURAL HISTORY

ERNESTINA BADAL — YOLANDA CARRION — MIGUEL MACIAS — MARIA NTINOU
(COORDINATORS)

VNIVERSITAT
[DGVALENCIA

FACULTAT DE GEOGRAFIA I HISTORIA

Departament de Prehistoria i d’Arqueologia

2012






SAGVNTVM

PAPELES DEL LABORATORIO DE ARQUEOLOGIA DE VALENCIA
EXTRA-13

2012

Wood and charcoal

Evidence for human and natural History

Ernestina Badal, Yolanda Carrion, Miguel Macias, Maria Ntinou

(Coordinators)

VNIVERSITAT
DGVALENCIA

Departament de Prehistoria i Arqueologia



Title: Wood and charcoal. Evidence for human and natural History
Series: SAGVNTVM Extra

Coordinators:
Ernestina Badal
Yolanda Carrion
Miguel Macias
Maria Ntinou

Information and exchanges:

Departament de Prehistoria i d’Arqueologia
Facultat de Geografia i Historia

Blasco Ibafiez 28 — Valencia 46010 (Espaia)
Fax 963983887
Dep.prehistoria.i.arqueologia@uv.es

All titles of this series are available from:
Sevei de Publicacions

Universitat de Valencia (PUV)

C/ Arts Grafiques, 13, 46010 Valéncia
publicaciones@uv.es

Published by: UNIVERSITAT DE VALENCIA

Departament de Prehistoria i Arqueologia de la Facultad de Geografia
i Historia.

Funded by MINISTERIO DE CIENCIA E INNOVACION,

Book with international referee system

Design and layout by Coordinators.
Printed by La Imprenta.

Print .S.B.N.: 978-84-370-9062-7
Online 1.S.B.N: 978-84-370-9061-0

Print Legal deposit: V-3631-2012
Online Legal deposit: V-3630-2012


mimaen
Text Box
V-3631-2012 

mimaen
Text Box
V-3630-2012 


CONTENTS

LASE OF @ULROTS ...ttt e ettt ettt e et e e et e e s e eaeeeaaeeteeeteeeseeess e seeteenseenseenseenseenseenseereeeaeens 7

ERNESTINA BADAL, YoLANDA CARRION, MIGUEL MAcias, MARiA NTINOU
INEEOAUCTION .etiiiiititicit ettt ettt ettt s bt te et e st e st e st et e b e b e es e et e eseeseessessen s e seeseeseeneeseensensensenseseeseeneeneeneensenes 11

ERNESTINA BADAL, VALENTIN VILLAVERDE, JOAO ZILHAO
Middle Paleolithic wood charcoal from three southern Iberian sites: biogeographic implications ............c.cceceveeeeeennene 13

Patricia DioGo MoNTEIRO, LYDIA ZAPATA, NUNO BicHO
Wood charcoal analyses from the Muge shell middens: results from samples of the 2010/2011
excavations at Cabeco da Amoreira (Santarém, POrtUZAl).........ccuevieriiriirieieieieieeere ettt 25

ELENI AsouTt
Rethinking human impact on prehistoric vegetation in Southwest Asia: long-term fuel/timber
acquisition strategies at Neolithic CatalnOYUK. ........c.ccoriiiiiiiiiieie et 33

Maria NTiNOU, GEORGIA STRATOULI
Charcoal analysis at Drakaina Cave, Kephalonia, lonian islands, Greece. A case study of a
specialized Late Neolithic and ChalcolithiC SIte..........ccueiriiiriiiiiiiieiiieciee ettt 43

Tim M. ScHROEDTER, ROBERT HOFMANN, NiLs MULLER-SCHEESSEL, JOHANNES MULLER, OLIVER NELLE
Late Neolithic vegetation around three sites in the Visoko basin, Bosnia, based on
archaeo-anthracology — spatial variation versus SEleCtiVe WOO USE........cevrerieieierierieniesieereeeesteeeeeeessestesseeseeseeseensens 53

ALEXA DUFRAISSE
Firewood and woodland management in their social, economic and ecological dimensions.
INEW PETSPECTIVES ...ttt ettt ettt ettt ettt b e bt eb st e st et et et e b e e bt s bt e bt eh e eh b es b e st et et e b e eb e eb e e bt eh e es e ea b et et e st e sbesbesbeebeeneeneens 65

ERNESTINA BADAL, BERNAT MARTI OLIVER, MANUEL PEREZ-RIPOLL
From agricultural to pastoral use: changes in neolithic landscape at Cova de 1’Or (Alicante, Spain) ..........ccceeceeveeennne 75

RAQUEL PI1QUE, SiLvia VILA MOREIRAS, NATALIA ALONSO
Changes in vegetation and fuel use from the Neolithic to the Middle Ages in the western Catalan plain........c...cc.ccc...... 85

M?® OLiva RODRIGUEZ-ARIZA
Palacovegetation and plant-resource management in the district of La Loma (Jaén, Spain) during
TECEIE PIERISTOIY ...ttt ettt bbbt bbb e st b et e st et e st s et e s et e st et et e st st et eteeenen 97

IsABEL FIGUEIRAL, LAURENT FABRE, CHRISTOPHE TARDY
Charcoal analysis in the A750-A75 motorway (Clermont I’Hérault / Saint André de Sangonis
- Béziers, southern France): a case-study in Preventive Archa@ology ........cocvvveiiieriiniininiiiieeeeeeseeee e 105

Lucie CHABAL, ISABEL FIGUEIRAL, CHRISTOPHE PELLECUER, IoURI BERMOND
Evidence of paleogeographic constraints on woodlands on the shores of a coastal lagoon
during Antiquity: charcoal analysis of the Prés-Bas villa and Le Bourbou (Loupian, Hérault)...........c.cccoeviiniiininnne 115

ERNESTINA BADAL, YoLANDA CARRION MARCO, JESUS F. JORDA
Charcoal analysis at the San Chuis hill fort (Allande, ASturias, SPain) .........cceoveriererenerinineeeee e 125

Maria MARTIN-SEDO, YOLANDA CARRION MARCO
Shaping wood: woodworking during the Iron Age and Roman period in the northwest of the
IDCIIAN PENINSUIA ... ettt ettt sttt ettt ettt e st e et et e es e et e et e eseessessesseseeseeseeneeseensensensenseseeseeseeseeneensenes 135

YorLanDpA CARRION MARCO, JAIME VIVES-FERRANDIZ SANCHEZ, GUILLERMO TORTAJADA COMECHE,

HELENA BONET Rosapo

The role of wood and fire in a ritual context in an iberian oppidum: La Bastida de les Alcusses

(MOIXENt, VAICNCIA, SPAIN)....cueeuiiiiiietietieieeitetet et e sttt et e et et estesteseseeseeseeseeseeseestessensensesseeseeneeseeneensensenseseeseeseeseeneeneenes 145



Sonia DE Haro Pozo, AMPARO BARRACHINA
Charcoal analysis of a burnt building at the Iron Age site of Los Morrones I, Cortes de Arenoso,
CASEELLOMN, SPAII ...ttt ettt ettt a et et et e e bt e bt eh e eb e e st eaten s et e ke ebeeb e eseeseentent e b et e ebeebeebeeatententenbenbentente e 153

ANDRES TEIRA BRION, MARIA MARTIN SEUO, ARTURO DE LOMBERA-HERMIDA, RAMON FABREGAS

VALCARCE, X0SE PEDRO RODRIGUEZ-ALVAREZ

Forest resource management during Roman and Medieval cave occupations in the Northwest of the

Iberian Peninsula: Cova do Xato and Cova Eirds (Galicia, SPain) ........cc.ccerereriererininieieiesiesteste ettt 159

MARIA LITYNSKA-ZAJAC
Forest plant remains from the Late Pre-Roman and Roman Iron Age in Poland ............ccocooiiiiiiiiiiiiiieccee 167

CHARLENE BoucHauD, RoMAIN THOMAS, MARGARETA TENGBERG
Optimal use of the date palm (Phoenix dactylifera L.) during Antiquity: anatomical identification of
plant remains from Mada’in Salih (Saudi ATaIa)......c.ccoiiiiiiiiieieeeee ettt 173

GiamPIERO COLAIANNI, FRANCESCO ScELzA, GIROLAMO FIORENTINO, ANGELA PONTRANDOLFO, ALFONSO
SANTORIELLO, DANIELA ORRICO
The use of wooden linings in the archaic wells of Fratte (Salerno-Italy).........cccocoviriririiinieniinieeceeeeee e 187

ANGELA STELLATI, GIROLAMO FIORENTINO, RAFFAELLA CASSANO, CUSTODE SiLvio FIORIELLO
The last firewood of a late ancient limekiln in Egnatia (SE Ttaly).........cccccoeiiiiniiiniiniicecccceeseeee 193

VALENTINA CARACUTA, GIROLAMO FIORENTINO
Wood for fuel in Roman hypocaust baths: new data from the Late-Roman villa of Faragola (SE Italy).........cccccecevenene 199

ANNA MARIA GRASSO, GIROLAMO FIORENTINO, GIOVANNI STRANIERI
Brick in the wall: an archaeobotanical approach to the analysis of dry stone structures (Puglia — Italy) .........cccccooeeee 209

MicCHELLE ELLIOTT
An anthracological approach to understanding Late Classic period cultural collapse in Mesoamerica’s
NOTTRWESTETTL TTOMEIET ...ttt ettt ettt b ettt b e sttt st e e en e eueas 217

MonIcA Ruiz-ALoNSO, AGUSTIN AZKARATE, JOSE Luis SOLAUN, LyDIA ZAPATA
Exploitation of fuelwood in Gasteiz (Basque Country, northern Iberia) during the Middle Ages
(700-1200 AD) ...ttt ettt ettt ettt e e nt et e st et e eb e eh e e st et e e st e st et e te ke eReeR e e Rt eneenten s et et e eheeseeneentententenbentensenteene 227

CARME CUBERO 1 CORPAS
Shrubs and trees from medieval I’Esquerda (7th-13th centuries AD) ........cccceriririririiieieeesesese e 237

THoMAS LUDEMANN
Airborne laser scanning of historical wood charcoal production sites — A new tool of kiln site
anthracology at the 1andSCaAPE LEVEL .........coviriiriiiiiicieieieeee ettt sttt ettt sa e b e s aeeseeseeneensensensessensensenes 247

GiNA FArRAco BiancHINI, RITA SCHEEL- Y BERT
Plants in a funerary context at the Jabuticabeira-II shellmound (Santa Catarina, Brazil) —
€asting OF TIEUAL OFFETINES? ...ttt ettt ettt s ket e bt e st e bt e st ben et e e es e ae st ebenneneanens 253

WERNER H. ScHocH
Information content Of ANTNTACOLOZY ... c..evvirieriiieietieiieieieiee ettt ettt et ettt s tesaeeseesee s e sessesbeeseeseeseeneensensensessessensens 259

ARNE PAYSEN
Charcoal research before modern ANthracolO@Y ........cocueieiiriiriiiiieieieeee ettt sttt ettt sre e e 269

ELLEN O’CARROLL, FRASER J.G. MITCHELL
Charcoal sample guidelines: new methodological approaches towards the quantification and
identification of charcoal samples retrieved from archacological SItES ........cceveriiriririeieieieriesteee e 275

MARIA SOLEDAD GARCIA MARTINEZ, ALEXA DUFRAISSE
Correction factors on archaeological wood diameter EStMALION. ........cueveierierieriereeeeteieiet ettt ettt e ae e seesee e 283

INGELISE STUDITS, LORNA O’DONNELL, SUSAN LYONS
Cloud-computing in Anthracology — Experiences with the WODAN online database in Ireland ............cccccoevininicnneee 291



LIST OF AUTHORS

NatArLia ALONSO

Dpt. de Historia. Universitat de Lleida. 25003.
Lleida, Spain.

nalonso@historia.udl.cat

ELent ASOUTI

Department of  Archaeology, Classics and
Egyptology, University of Liverpool. Brownlow
Street, L69 3GS Liverpool, UK.
E.Asouti@liverpool.ac.uk

Acustin AZKARATE

University of the Basque Country (UPV/EHU).
Tomas y Valiente s/n. 01006 Vitoria-Gasteiz, Spain.
agustin.azkarate@ehu.cs

ErnEsTINA BADAL

Department of Prehistory and Archaeology.
University of Valencia. Avda. Blasco Ibafiez, 28,
46010 Valencia, Spain.

Ernestina.badal@uv.es

AwmparRO BARRACHINA

Servicio de Arqueologia de la Diputacion de
Castellon. Av. Hermanos Bou, 28 12003 Castellon,
Spain.

abarrachina@dipcas.es

Iourt BERMOND

UMR 5140  Archéologiec  des  Sociétés
Meéditerranéennes. DRAC Languedoc-Roussillon.
Service Régional de I’ Archéologie. 5 rue de la Salle-
L’Evéque. CS 49020. 34967 Montpellier cedex 2,
France.

iouri.bermond@culture.gouv.fr

Nuno BICHO

Universidade do Algarve, Faculdade de Ciéncias
Humanas e Sociais, Campus de Gambelas, 8005-
139 Faro, Portugal.

nbicho@ualg.pt

HerLena BONET ROSADO

Servicio de Investigacion Prehistorica, Museo de
Prehistoria, Diputacion de Valencia, C/Corona 36,
46003, Valencia, Spain.

helena.bonet@dival.es

CuarrLeNnNe BOUCHAUD

UMR 7209, Archéozoologie, Archéobotanique.
Sociétés, Pratiques, Environnements (Muséum
national d’histoire naturelle). 55, rue Buffon 75005
Paris, France.

charlene.bouchaud@gmail.com

VaLentiNA CARACUTA

Laboratory of Archaeobotany and Palacoecology
(L.A.P.). University of Salento-Lecce. Via Birago
64, 73100, Lecce. Italy. Department of Human
Science. University of Foggia. Via Arpi, 71100,
Foggia. Italy.

v.caracuta@alice.it

Yoranpa CARRION MARCO

Department of Prehistory and Archaeology.
University of Valencia. Avda. Blasco Ibafiez, 28,
46010 Valencia, Spain.

Yolanda.carrion@uv.es

RaFraELLA CASSANO
Department of Antiquity, University of Bari, Italy.
r.cassano@lettere.uniba.it

Lucie CHABAL

CBAE UMR 5059 CNRS Univ. Montpellier 2 EPHE.
Institut de Botanique. 163 rue A. Broussonnet.
34090 Montpellier, France.
chabal@univ-montp2.fr

GiampiERO COLATANNI

Laboratory of Archaeobotany and Palacoecology.
University of Salento. Via Dalmazio Birago 64,
73100 Lecce, Italy.

charcoal@unile.it

CarME CUBERO I CORPAS

Museu Arqueologic de I’Esquerda. 08510 Roda de
Ter, Spain.

ccubero@uoc.edu

Sonia DE HARO POZO
Cl. Ensefianza, 11, 12001 Castellon, Spain.
sonideharo@gmail.com

ArTURO DE LOMBERA-HERMIDA

Grupo de Estudos para a Prehistoria do NW Ibérico
(GEPN). Departamento de Historia I. USC. 15782
Santiago de Compostela, Spain.

Institut Catala de Paleoecologia Humana i Evolucio
Social (IPHES), C/ Marcel-li Domingo s/n Campus
Sescelades URV (Edifici W3) 43007, Tarragona,
Spain.

Area de Prehistoria, Universitat Rovira i Virgili, Av.
Catalunya 35, Tarragona 43002, Spain.
alombera@iphes.cat

Patricia DIOGO MONTEIRO
Ntcleo de Arqueologia e Paleoecologia da Universidade
do Algarve. Faculdade de Ciéncias Humanas e Sociais da



Universidade do Algarve, Campus de Gambelas, 8005-139
Faro, Portugal.
pamonteiro@ualg.pt

ALexa DUFRAISSE

CNRS, UMR 7209 “Archéozoologie,
archéobotanique”, 55 rue buffon 75005 Paris,
France.

dufraisse@mnhn.fr

MicHeLLE ELLIOTT

UMR 8096 “Archéologies des Amériques”, CNRS.
Maison René Ginouves. 21, allée de 1’Université.
F-92023 Nanterre Cedex, France.
Michelle.Elliott@mae.u-paris10.fr

Laurent FABRE

INRAP Méditerranée, 561 Rue Etienne Lenoir, Km
Delta, 30900 Nimes, France

Thau agglo, Jardin antique Méditerranéen, Rue des
Pioch, 34540 Balaruc les Bains, France

CBAE, CNRS /Univ. Montpellier 2/EPHE,
Montpellier, France

l.fabre@thau-agglo.fr

RamoNn FABREGAS VALCARCE

Grupo de Estudos para a Prehistoria do NW Ibérico
(GEPN). Departamento de Historia I. USC. 15782
Santiago de Compostela, Spain.
ramon.fabregas@usc.es

Gma FARACO BIANCHINI

Departamento de Antropologia, Museu Nacional,
Universidade Federal do Rio de Janeiro. Quinta da
Boa Vista, 20940-040, Rio de Janeiro, Brazil.
ginabianchini@uftj.br

IsaBeL FIGUEIRAL

INRAP Méditerranée, 561 rue Etienne Lenoir, km
Delta, 30900 Nimes, France.

CBAE UMR 5059 CNRS Univ. Montpellier 2 EPHE.
Institut de Botanique. 163 rue A. Broussonnet.
34090 Montpellier, France.
isabel.figueiral-rowe@inrap.fr

Custopk SiLvio FIORIELLO
Department of Antiquity, University of Bari, Italy.
s.fioriello@lettere.uniba.it

GiroLaAMO FIORENTINO

Laboratory of Archaeobotany and Palacoecology
(L.A.P.). University of Salento-Lecce. Via Birago
64, 73100, Lecce. Italy.
girolamo.fiorentino@unisalento.it

Maria SoLebap GARCIA MARTINEZ
Departamento de Prehistoria, Arqueologia, Historia
Antigua, Historia Medieval y Ciencias y Técnicas
Historiograficas, Facultad de Letras, Universidad de
Murcia. C/ Santo Cristo, 1. 30001-Murcia, Spain.

msgarmar@um.es

ANNA Maria GRASSO

Laboratory of Archaeobotany and Palacoecology,
Universita del Salento, 73100 Lecce, Italy.
grasso_annamaria@libero.it

RoBerT HOFMANN

Graduate School “Human Development in
Landscapes”, Christian-Albrecht-University (CAU)
D-24098 Kiel, Germany.

Institute for Pre- and Protohistoric Archaeology
CAU, D-24098 Kiel, Germany.
robert.hofmann@ufg.uni-kiel.de

Jesus F. JORDA

Dpto. de Prehistoria y Arqueologia. UNED. 28040
Madrid, Spain.

jjorda@geo.uned.es

Maria LITYNSKA-ZAJAC

Institute of Archaeology and Ethnology Polish
Academy of Sciences, Krakow Branch, Stawkowska
17, 31-016 Krakow, Poland.
marialitynska@gazeta.pl

Tromas LUDEMANN

University of Freiburg, Faculty of Biology, Dept. of
Geobotany. Schaenzlestrasse 1, D-79104 Freiburg,
Germany.
thomas.ludemann@biologie.uni-freiburg.de

Susan LYONS

Department of Archaeology, University College
Cork, Cork, Ireland.

lyons.su@gmail.com

BERNAT MARTI OLIVER

Museu de Prehistoria de Valéncia-SIP. C. de la
Corona 32, 46003 Valéncia, Spain.
Bernat.Marti@dival.es

Maria MARTIN-SEIJO

GEPN-Grupo de Estudos para a Prehistoria
do Noroeste Ibérico. Dpto. Historia 1.
Universidade de Santiago de Compostela.
Praza da Universidade s/n. 15782, Santiago de
Compostela, Spain.
maria.martin.seijo@gmail.com

Fraser J.G. MITCHELL

Botany Department, School of Natural Sciences,
Trinity College Dublin, Ireland.

fmitchell@tcd.ie

Jonannes MULLER

Graduate School “Human Development in
Landscapes”, Christian-Albrecht-University (CAU)
D-24098 Kiel, Germany.

Institute for Pre- and Protohistoric Archaeology
CAU, D-24098 Kiel, Germany.



johannes.mueller@ufg.uni-kiel.de

NiLs MULLER-SCHEESSEL

Roman-Germanic Commission, Plamgartenstr. 10-
12, 60325 Frankfurt a.M., Germany.
muellerscheessel@rgk.dainst.de

OLiverR NELLE

Institute for Ecosystem Research CAU, D-24098
Kiel, Germany.

onelle@ecology.uni-kiel.de

Maria NTINOU

Hellenic Open University, Aggelou Sikelianou 2,
GR - 452 21 Ioannina, Greece.

maria.ntinou@uv.es

ELLen OCARROLL

Botany Department, School of Natural Sciences,
Trinity College Dublin, Ireland.

eocarro@tcd.ie

Lorna O’'DONNELL

14 Rockstown Park, Tooban, Burnfoot, County
Donegal, Ireland.

odonnell.lorna@gmail.com

Daniera ORRICO

Laboratory of Archaeology “M. Napoli”, University
of Salerno. Via Ponte don Melillo, 84084 Fisciano
(Salerno), Italy.

alab@unisa.it

ARrNE PAYSEN

Institut fir Okosystemforschung der CAU Kiel,
Olshausenstr. 75, 24118 Kiel, Germany.
isentosamballerer@gmx.de

ChristopHE PELLECUER

UMR 5140Archéologiedes Sociétés Méditerranéennes.
DRAC Languedoc-Roussillon. Service Régional de
I’ Archéologie. 5 rue de la Salle-L’Evéque. CS 49020.
34967 Montpellier cedex 2, France.
christophe.pellecuer@culture.gouv.fr

ManueL PEREZ-RIPOLL

Department of Prehistory and Archaeology.
University of Valencia. Avda. Blasco Ibafiez, 28,
46010 Valencia, Spain.

Manuel.perez@uv.es

RAQUEL PIQUE

Dpt. de Prehistoria. Universitat Autonoma de
Barcelona. 08193 Cerdanyola del Vallés, Spain.
raquel.pique@uab.cat

ANGELA PONTRANDOLFO

Laboratory of Archaeology “M. Napoli”, University
of Salerno. Via Ponte don Melillo, 84084 Fisciano
(Salerno), Italy.

alab@unisa.it

Xost PEpro RODRIGUEZ-ALVAREZ

Institut Catala de Paleoecologia Humana i Evolucié
Social (IPHES), C/ Marcel-li Domingo s/n Campus
Sescelades URV (Edifici W3) 43007, Tarragona, Spain.
Area de Prehistoria, Universitat Rovira i Virgili, Av.
Catalunya 35, Tarragona 43002, Spain.
xprodriguez@iphes.cat

M? OLiva RODRIGUEZ-ARIZA

Instituto Universitario de Arqueologia Ibérica.
Universidad de Jaén. Edif. C-6, 23071 Jaén, Spain.
moliva@ujaen.es

Monica RUIZ-ALONSO

Grupo de Investigacion Arqueobiologia (CCHS,
CSIC). Albasanz, 26-28. 28037 Madrid, Spain..
monica.ruiz@cchs.csic.es

Arronso SANTORIELLO

Laboratory of Archaeology “M. Napoli”, University
of Salerno. Via Ponte don Melillo, 84084 Fisciano
(Salerno), Italy.

alab@unisa.it

Francesco SCELZA

Laboratory of Archaeology “M. Napoli”, University
of Salerno. Via Ponte don Melillo, 84084 Fisciano
(Salerno), Italy.

alab@unisa.it

Rita SCHEEL-YBERT

Departamento de Antropologia, Museu Nacional,
Universidade Federal do Rio de Janeiro. Quinta da
Boa Vista, 20940-040, Rio de Janeiro, Brazil.
scheelybert@mn.uftj.br

WERNER H. SCHOCH

Labor fiir quartdre Holzer,  Unterriitistrasse 17,
8135 Langnau a. A. Schweiz.
holz.schoch@woodanatomy.eu
www.woodanatomy.eu

Tim M. SCHROEDTER

Graduate School “Human Development in
Landscapes”, Christian-Albrecht-University (CAU)
D-24098 Kiel, Germany.

Institute for Ecosystem Research CAU, D-24098
Kiel, Germany.

tschroedter@ecology.uni-kiel.de

Jost Luis SOLAUN

University of the Basque Country (UPV/EHU).
Tomas y Valiente s/n. 01006 Vitoria-Gasteiz, Spain..
joseluis.solaun@ehu.es

ANGELA STELLATI

Laboratory of Archaeobotany and Palacoecology,
Department of Cultural Heritage, University of
Salento, via D. Birago 64, 73100 Lecce.
Department of Antiquity, University of Bari, Italy.



angela.stellati@libero.it

Giovannt STRANIERI

Centre d’histoire et d’archéologie médiévales -
Université Lumiére Lyon 2, 69365 Lyon, France.
giovanni.stranieri@univ-lyon2.fr

GEeorGia STRATOULI

1Z" Ephorate of Prehistoric and Classical Antiquities,
Aristotelous 16, GR — 582 00 Edessa, Greece.
S9strat@otenet.gr

InGELISE STULITS

Discovery Programme, 63 Merrion Square, Dublin
2, Ireland.

ingelise@discoveryprogramme.ie

ChristorHE TARDY

INRAP Méditerranée, 561 Rue Etienne Lenoir, Km
Delta, 30900 Nimes, France.
christophe.tardy@inrap.fr

AnpRrEs TEIRA BRION

Grupo de Estudos para a Prehistoria do NW Ibérico
(GEPN). Departamento de Historia I. USC. 15782
Santiago de Compostela, Spain.
andresteirabrion@gmail.com

MarGARETA TENGBERG
University of Paris 1, UMR 7209, Archéozoologie,
Archéobotanique. Sociétés, Pratiques,

Environnements (Muséum national d’histoire
naturelle). 55, rue Buffon 75005 Paris, France.
margareta.tengberg@mnhn.fr

Romain THOMAS
Université¢ de Picardie Jules Verne. Ecologie et

10

Dynamiques des Systémes Anthropisés — 1 rue des
Louvels 80037 Amiens cedex, France.
romain.thomas@u-picardie.fr

GuiLLermMo TORTAJADA COMECHE

Servicio de Investigacion Prehistorica, Museo de
Prehistoria, Diputaciéon de Valencia, C/Corona 36,
46003, Valencia, Spain.

g.tortajada@hotmail.com

Sicvia VILA MOREIRAS

Dpt. de Historia. Universitat de Lleida. 25003
Lleida, Spain.

svila2@homail.com

VALENTIN VILLAVERDE

Department of Prehistory and Archaeology.
University of Valencia. Avda. Blasco Ibafiez, 28,
46010 Valencia, Spain.

Valentin.villaverde@uv.es

JaME VIVES-FERRANDIZ SANCHEZ

Servicio de Investigacion Prehistorica, Museo de
Prehistoria, Diputacion de Valencia, C/Corona 36,
46003, Valencia, Spain.
jaime.vivesferrandiz@dival.es

Lypia ZAPATA

University of the Basque Country (UPV/EHU).
Tomas y Valiente s/n. 01006 Vitoria-Gasteiz,
Spain.

lydia.zapata@ehu.es

Joio ZILHAO

ICREA Research Professor at the University of
Barcelona, Spain.

joao.zilhao@ub.edu



ANDRES TEIRA BRION', MARIA MARTIN SEIJO', ARTURO DE LOMBERA-HERMIDA'23, RAMON FABREGAS
VALCARCE!, XOSE PEDRO RODRIGUEZ-ALVAREZ??

FOREST RESOURCE MANAGEMENT DURING ROMAN AND MEDIEVAL
CAVE OCCUPATIONS IN THE NORTHWEST OF THE IBERIAN

PENINSULA: Cova DO XATO AND Cova EIROS (GALICIA, SPAIN)

1 Grupo de Estudos para a Prehistoria do NW Ibérico (GEPN). Departamento de Historia 1. USC. 15782 Santiago de Compostela (A
Corufia), Spain. andresteirabrion@gmail.com; maria.martin.seijo@gmail.com; ramon.fabregas@usc.es

2 Institut Catala de Paleoecologia Humana i Evolucié Social (IPHES), C/ Marcel.li Domingo s/n Campus Sescelades URV (Edifici W3) 43007,
Tarragona, Spain. alombera@iphes.cat; xprodriguez(@jiphes.cat

3 Area de Prehistoria, Universitat Rovira i Virgili, Av. Catalunya 35, Tarragona 43002, Spain

Summary: References to the existence of historic remains in NW Iberian caves are frequent. However, archaeological research tends to focus
on the search for evidence of older occupations, with little attention given to these historic levels. The aim of this article is to present the re-
sults of archaeobotanical analysis (charcoal analysis and carpology) from two caves in the eastern mountains of the province of Lugo — Cova

do Xato and Cova Eirés — to determine the management of forest resources by the different communities living in them.
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INTRODUCTION

In recent decades, archaeological surveys carried
out in the eastern mountain ranges of NW Iberia (the
only area with limestone formations in this region) led
to the discovery of several Paleolithic sites. However,
late prehistoric and historic levels were also identi-
fied, showing the evolution of the role and functional-
ity of the karstic systems for human communities (De
Lombera 2011). The present article focuses on the ar-
chaeobotanical results obtained from the Roman and
Medieval occupations of Cova do Xato (Folgoso do
Courel, Lugo) and Cova Eir6s (Triacastela, Lugo).

Cova do Xato is located at an altitude of 1080 m
a.s.l. in the northwestern sector of the O Courel moun-
tain range (Noceda), part of the Candama Limestone
Geological Formation. The entrance to the cave is
3.5 m wide and 4m high, with the gallery extending
back for a distance of 45 m. At the entrance to the
cave, a hearth with associated bones (several of them
burnt) and potsherds was discovered in Test Pit 2. The
presence of a fragment of Terra Sigillata enabled the
dating of this occupation to the 4% - 5% century AD
(Fabregas Valcarce et al. 2008). The scarcity of ar-
chaeological remains, linked to a single occupation
layer, suggests sporadic use of the cave. This could
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be related to either the Late Roman settlement in the
Courel area associated with auriferous exploitations,
or to the activities of hermits in these regions prior to
the constitution of monastic communities in the 10"
century AD; the latter hypothesis suggested by the iso-
lated location of the site, the scarcity of archaeological
remains and the existence of other Galician parallels
(Fernandez et al. 1993).

Cova Eir¢s, also related to the Candama Forma-
tion, was occupied at a later period. The cave is lo-
cated on the N-NW slope of Monte Penedo, 780 m
a.s.l., and 25 m above a stream. The entrance to the
cave is 2m high and 3.5 m wide for the first 18 m,
after which it narrows to form a deep gallery. During
archaeological fieldwork several anthropic structures
were identified in the entrance area (Rodriguez ef al.
2011) (Fig. 2).

Two pits (UA1, UA2) of Im diameter and 1.1-1.3m
deep were cut into Pleistocene layers, and contained
bones, charcoals, seeds and potsherds. The mixing of
this assemblage and the lack of stratigraphic coherence
suggest that these pits were refilled on a number of oc-
casions after they had fallen out of use. Radiocarbon
dating of a nearby hearth (UA 6) produced a date of
1040 + 30 BP (949-1032 cal. AD -2s- Beta-308578),

500 km

Figure 1. Cova do Xato and Cova Eirds in NW Iberia.

although morphological analysis of the pottery assem-
blage suggests a long period of use of the cave, with
vessel forms dating from the 10-11" to the 15" cen-
turies AD (FabregasValcarce et al. 2009, in press). A
cobbled surface, which consisted of limestone blocks
and quartzite cobbles, surrounded the pits highlight-
ing the significance of this central space. Among these
structures, several domestic faunal remains were re-
covered (pigs, cows and ovicaprids), some of them
with clear cutmarks.

Cova do Xato and Cova Eir6s are located in the
environs of the O Courel Sierra in the Northwest of
the Iberian Peninsula (Fig. 1). The flora shows various
phytogeographical characteristics, which reflect the
transitional position of this mountain range, between
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Figure 2. Location of the medieval structures at the entrance of
Cova Eir¢s.
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Eurosiberian-type deciduous forests belonging to the
phytosociological class Querco-Fagetea, as well as
Mediterranean-type perennial vegetation composed
mainly of Quercus ilex (Santos et al. 2000). The en-
vironmental conditions in this area from the 4" to the
11" centuries AD were conditioned by the Roman
Warm Period (250 cal. BC-450 cal. AD), followed by
a cold episode (450-950 cal. AD) and, finally, by the
Medieval Warm Period (950-1400 cal. AD) (Desprat
et al. 2003; Sanchez-Goii 2006). Recorded in the peat
bogs of the Xistral Mountains, several episodes of de-
forestation took place during the medieval period, dat-
ing to between 610-740 AD, 740-1040 AD and 1080-
1570 AD (Mighall et al. 2006). These episodes were
probably related to the opening up of new crop fields,
and to the high demand for wood for construction,
woodworking, and fuel for artisanal activities.

MATERIALS AND METHODS
A similar sampling strategy was employed at both

Cova de Xato and Cova Eiros. The largest pieces of
charcoal were collected by hand to avoid fragmenta-

COVA DO XATO
Taxa MO-10 Total
Nb. %

Quercus sp deciduous 98 98 66.7
Fabaceae 15 15 10.2
Fraxinus sp. 14 14 9.5
Corylus avellana 11 11 7.5
Salix/Populus 2 2 1.4
Rosaceae/Maloideae 2 2 1.4
Prunus sp. 2 2 1.4
Ulmus sp. 1 1 0.7
Arbutus unedo 1 1 0.7
Indeterminable 1 1 0.7
TOTAL TAXA 9 9 100
TOTAL FRAGMENTS 146 146 100

Table 1. Taxa identified during charcoal analysis at Cova do Xato.

tion, while soil samples from the features were proc-
essed and floated in the laboratory using 2, 1 and
0.5mm meshes. Fruits and seeds were identified under
a stereomicroscope, using an actual reference collec-
tion, and were counted, distinguishing between entire
plant remains and fragments. Charcoal fragments and
seeds were identified under a microscope using vari-
ous atlases (Schweingruber 1990; Hather 2000; Vernet
et al. 2001; Schoch et al. 2004; Jacomet 2006) and
an actual reference collection. Dendrological features
were also recorded during the analysis (ring curvature,
presence of tyloses, cracks, vitrification, callous, etc.).

At Cova do Xato, 146 fragments from one sam-
ple (19.5 I of sediment) recovered from a hearth were
analyzed. At Cova Eirds, 5 samples were recovered
and 10/ of soil from pit UA1 were floated, in total 105
fragments analyzed.

DATA AND RESULTS

The results from Cova do Xato indicate the pres-
ence of 9 different taxa (Table 1). The most significant
taxon, according to its percentage representation, is
Quercus sp. deciduous. Other taxa are present in low
percentages, among which Fabaceae, ash (Fraxinus
sp.) and hazel (Corylus avellana) are the most abun-
dant. The identified taxa belong to different biota, in-
dicating the exploitation of different environments.
Most of the taxa identified could be related to mixed
deciduous forest; this is the case of oak (Quercus sp.
deciduous), and bushes that grow in the clearings or
along the edges of forests, such as hazel tree (Corylus
avellana), pomes type (Rosaceae/Maloideae) and pru-
nus type (Prunus sp.). Strawberry tree (Arbutus un-
edo), a termophillous shrub, was also identified. The
scrubland formations are represented by the presence
of Fabaceae. Some of the other taxa, such as Fraxinus
sp., Salix/Populus and Ulmus sp. with greater water
needs, probably grew close to rivers or other water
courses.

The results of charcoal analysis are compara-
ble to those obtained from pollen samples collected
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from different stratigraphic contexts at Cova de Xato
(Exposito pers. comm.). Two samples from levels 2b
and 2d are contemporary with the Roman occupa-
tion. In both samples, arboreal pollen (AP) prevails
over non-arboreal (NAP) (between 60-80%). Corylus
avellana in particular, stands out, accounting for 80%
of the total when only the AP is taken into account.
It is followed, in lesser proportions, by Quercus sp.
deciduous, Betula, Quercus ilex/coccifera, cf. Junipe-
rus, Pinus sp. and Alnus. Cistaceae was the only shrub
identified (Exposito pers. comm.). The high values of
Corylus avellana and the negative results of several
samples could be related to taphonomic processes af-
fecting the conservation of pollen grains. It is probable
that hazel is over-represented in the pollen assemblage
of Cova de Xato.

The number of carpological remains identified was
restricted, with only 4 individual examples of 7riti-
cum aestivum/durum found, each of which presented a
high degree of degradation of the internal and external
surface.

At Cova Eiroés 11 different taxa were identified
(Table 2). The main taxa, in relation to their percent-
age representation, are Salix/Populus, birch (Betula
sp.), oak (Quercus sp. deciduous) and pomes (Ro-
saceae/Maloideae). Most of the taxa identified such as
Salix/Populus, Betula sp., Ulmus sp. and Fraxinus sp.,
are species with high hydric requirements associated
with riverine woodlands. In this case, the percentage
representation of the mixed deciduous forest is low-
er than at Cova de Xato. Other taxa identified were
oak (Quercus sp. deciduous), pomes type (Rosaceae/
Maloideae), hazel (Corylus avellana) and plum tree/
blackthorn (Prunus domestica/spinosa). The ter-
mophillous shrub, Arbutus unedo, was also identified.
The presence of chestnut (Castanea sativa) probably
relates to the cultivation of this tree, which witnessed
a great expansion during the medieval period.

The palynological data reveals that forest clear-
ance in the Courel Sierra resulted in an increase of
Betula, although sites cleared of oak were mostly oc-
cupied by grasses and moorland plants (Santos et al.

2000: 630). Widespread forest clearance of the area
dated to the 10" century was recognised at the Sanab-
ria Marsh (Santos et al. 2000).

One of the fire-affected fragments was a handle of
a wooden container (Fig. 3), broken and reused as op-
portunistic firewood. This object was made from carv-
ing a trunk of Betula sp. While most of the vessels
and containers from this period were made of wood,
conservation of this kind of wooden object is unusual
in this area (Morris 2000).

At both sites the presence of moderately curved
rings is predominant in the fragments observed:
44.5% in Cova do Xato and 67.54% in Cova Eiros.
Alterations of the anatomical structure of the wood
included radial cracks, vitrification and galleries of
xylophagous insects. At Cova do Xato radial cracks
were identified in fragments of Quercus sp. deciduous
(19.2%), Fraxinus sp. (0.7%), and Ulmus sp. (0.7%).
Vitrification and galleries of xylophagous insects were
only observed occasionally in Quercus sp. decidu-
ous. At Cova Eiro6s galleries of xylophagous insects

COVA EIROS
Taxa mo-o1 | MO- Total
08 | Nb. | %

Salix/Populus 29 29 27.6
Betula sp. 2 20 22 | 209
Quercus sp. deciduous 15 15 14.2
Rosaceae/Maloideae 15 15 14.2
Ulmus sp. 7 7 6.6
Fraxinus sp. 6 6 5.7
Fabaceae 2 2 4 3.8
Castanea sativa 3 3 2.8
Corylus avellana 2 2 1.9
Zﬁel;;ica/spinosa ! ! 0.9
Arbutus unedo 1 1 0.9
TOTAL TAXA 3 10 11 100
TOTAL FRAGMENTS 5 100 105 100

Table 2. Taxa identified during charcoal analysis in Cova Eiros.
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Figure 3. Handle of wooden container (Betula sp.).

were identified in 2.9% of the fragments, and affected
only Quercus sp. deciduous and Rosaceae/Maloideae.
The presence of radial cracks (5.7%) and vitrification
(1.9%) was sporadic, the former affecting Quercus sp.
deciduous, Rosaceae/Maloideae and Ulmus sp., the
latter affecting only Quercus sp. deciduous.
Carpological analysis of sediment from pit UA1
reveals a combination of cultivation and plant col-

lection strategies (Table 3). The absence of ruderal

COVA EIROS. CARPOLOGY
Taxa Nb. Fragments
Corylus avellana 65
Hordeum vulgare 1
Linum sp. 30 ml*
Triticum sp. 25 29
Triticum aestivum/durum 43 5
Triticum dicoccum 34 1
Triticum cf spelta 2
Indeterminate 17
TOTAL 108 130

Table 3. Seeds identified in the medieval settlement at Cova Eirés.
(*seeds of Linum sp. are aggregated and expressed in terms of vol-
ume).

vegetation and vegetation associated with cultiva-
tion indicates the presence of agricultural products
free from impurities, arising from the final processing
stage prior to consumption. Several cereal taxa stand
out, in particular naked wheat (7riticum aestivum/
durum) and emmer (Triticum dicoccum). According
to the measurement of various morphometric indices
based on the criteria established by Jacomet (2006),
spelt (Triticum cf spelta) is also possibly identified.
Barley (Hordeum vulgare) is very rare, with only one
seed recovered.

Another identified crop is flax (Linum sp), which
was usually destined for non-dietary purposes. Ac-
cording to Herbig and Maier (2011) flax seeds of
smaller size tend to be used for the extraction of their
fibre for textile production, while larger seeds are ex-
ploited for their oil. The dimensions of the flax seeds
(n=7) from Cova Eirés range from 3.16-3.51 mm in
length, and 1.65-1.92 mm in width, which correspond
to those of seeds exploited for their fibre.

Among the remains various fragments of Corylus
avellana were found, indicating a probable seasonal
dietary exploitation of this taxon. Refitting of the frag-
mented achenes was undertaken, although the com-
plexity of the assembly of various fractures and the
small size of the fragments made the process difficult.
It was only possible to securely refit two pairs of re-
mains, resulting in the identification of 63 minimum
number of individuals, which is very close to the total
of fragments (n=65). To refine this data only the frag-
ments of the basal part of the pericarp (n=10) were
counted (Fig. 4), giving a final maximum number of
individuals of 9 hazelnuts.

Indeterminate fragments and those attributed to
the genus Triticum sp. correspond to very degraded
and deformed remains, which made it impossible to
assign a more precise determination.

DISCUSSION

The archaeobotanical record reflects the relation-
ship established between communities and their envi-
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Figure 4. Fragmented pericarp base of hazelnut (Corylus avellana).

ronment, which determined the exploitation of forest
resources in the past. This activity was conditioned by
such issues as availability and proximity, but also by
social and economic factors (settlement type, duration
of occupation, group size, technological development,
etc.). The occupation of caves was unusual during the
Roman and medieval periods. The choice of these
places for settlement could have been motivated by
different factors: short-term occupations could re-
flect the use of the cave as a refuge during periods of
instability, as a hermitage or, as in the case of Cova
Eirds, as a fold for livestock. Diachronic occupation is
evidenced at Cova Eirds, where the cave was used for
cereal storage inside pits. In both cases the caves were
probably occupied by small groups.

The taxa identified show a diversified catchment
area, from valley floors, to mountain slopes, to the
banks of rivers or other water courses during the Ro-
man occupation of Cova do Xato. During the occupa-
tion of Cova Eirds, from the 10" to the 15" century, the
presence in charcoal analysis of taxa related to mixed
deciduous forest was lesser than in the preceding pe-
riod. The decrease of these taxa in parallel with the
increased presence of riverine woodland taxa could be
related to the deforestation of the valleys associated
with the opening of new crop fields (Guitian 2001),
and the maintenance of trees in the environs of rivers

and water courses. The high representation of a pio-

neer species such as Betula also strengthens the hy-
pothesis of forest clearance during this period (Santos
et al. 2000). Several taxa of cereals and flax identified
at Cova Eir6s would indicate the economical exploi-
tation of these fields by communities located in the
vicinity. The presence of chestnut at Cova Eirds is also
interesting, as it could be related to the spread of Cas-
tanea during the medieval period in the Northwest of
the Iberian Peninsula.

CONCLUSIONS

The archaeobotanical analyses of Cova do Xato
and Cova Eir6s provide data about the management
of forest resources related to complementary activities
of the rural economic system by small groups. Both
caves were occupied during warm periods - Cova do
Xato at the end of the Roman Warm Period and Cova
Eiros at the start of the Medieval Warm Period. Char-
coal analysis reveals the degradation of forest cover
during the medieval period, as shown at Cova Eir6s.
The presence of Castanea is closely tied to human
activity. Chestnut cultivation took place in Western
Europe from the early medieval period onwards, and
flourished in the later medieval period (11%-16" centu-
ries), when it became an essential source of both food
and timber in Galicia and Northern Portugal (Coned-
era et al. 2004; Conedera and Krebs 2008).

The extent of the area excavated at Cova do Xato
was not sufficient to obtain a clear view of the char-
acteristics of the occupation of this site. The presence
of charred cereals and Terra Sigillata could indicate
the existence of stable occupation of this settlement,
although the only structure identified was a hearth.
The strategy of firewood collection evidenced at this
site was influenced primarily by the availability in
proximity to the cave, as indicated by the palynologi-
cal analysis, but also by the properties of the wood.
Species such as Quercus sp. deciduous or Fabaceae,
were selected due to their combustion-resistant char-
acteristics and consequent production of long-lasting
embers, and were combined with some faster burning
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ones (e.g. Salix/Populus, Corylus avellana) to pro-
duce abundant flames.

At Cova Eirés, as well as at Cova do Xato, fire-
wood was collected in the surroundings of the settle-
ment: near riverbanks, in the valley areas and at the
foot of the mountains or scrub areas. It was also an
opportunistic consumption of different types of fire-
wood, which could have been collected when fetching
water or harvesting wild fruits (hazelnuts). The pres-
ence of two pits and the predominance of storage ves-
sels indicate that the medieval occupation was mainly
related to the storage of agricultural products rather
than to shelter or habitation, though some domestic
activities did occur on the site. It can be considered
as evidence for the progressive human settlement of
the eastern ranges of NW Iberia from the 9* century
onwards.
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