ISSN 0390-6639

20 MUSEO CIVICO DI SCIENZE NATURALI DI BRESCIA

HIGHLAND ZONE EXPLOITATION
IN SOUTHERN EUROPE

edited by
PAOLO BIAGI and JOHN NANDRIS

highland zone
exploitation

in
southern
europe

MONOGRAFIE DI «<NATURA BRESCIANA»
N. 20 - 1994

HIGHLAND ZONE EXPLOITATION IN SOUTHERN EUROPE

edited by PAOLO BIAGI and JOHN NANDRIS



HIGHLAND ZONE EXPLOITATION
IN SOUTHERN EUROPE




International Round Table «Highland Zone Exploitation in Southern Europe»
Brescia, 29 April - 1 May 1993

Edited by
Paolo Biagi and John Nandris

Under the Patronage of the
U.LS.P.P. Mesolithic Commission
Istituto Italiano di Preistoria e Protostoria
Dipartimento di Scienze Storico-Archeologiche e Orientalistiche,
University of Venice
Institute of Archaeology, University College, London
Soprintendenza Archeologica della Lombardia



ISSN 0390-6639

MUSEO CIVICO DI SCIENZE NATURALI DI BRESCIA

HIGHLAND ZONE EXPLOITATION
IN SOUTHERN EUROPE

edited by
PAOLO BIAGI and JOHN NANDRIS

\ highland zone

exploitation
in
southern

europe

MONOGRAFIE DI «xNATURA BRESCIANA»
N. 20 - 1994



MONOGRAFIE DI «<NATURA BRESCIANA»
20-199%4

MUSEO CIVICO DI SCIENZE NATURALI DI BRESCIA
Via Ozanam 4 — 25128 Brescia (Italia)

COMITATO DI REDAZIONE
Gaetano Barbato - Giuseppe Berruti - Pierfranco Blesio - Pierandrea Brichetti
Arturo Crescini - Adolfo Gallinari - Giampietro Marchesi ~ Paolo Mazzoldi
Ismaele Pedrini - Dante Vailati - Eugenio Zanotti

REDATTORI

Pierfranco Blesio - Dante Vailati

SEGRETERIA DI REDAZIONE

Luisa Olivetti

«NATURA BRESCIANA»
Direttore responsabile UGO VAGLIA
Autorizzazione del Tribunale di Brescia n® 233 del 10.V.1965

Mosetti Tecniche Grafiche snc — Trieste 1994



CONTENTS

EbitoriAL FOREWARD

CuarpoN M. ~ L’exploitation de la haute montagne, I'utilisation des caux et les changements de
paysages dans la région de I'Alpe d"Huez (Alpes, France) .......ociivnciciinnnseniciees

Nanpris J. — The land of mountains in the island of languages: aspects of comparative ethno-
archaeology in Daghestan and the Caucasus ... e e

Kaczanowska M. and Kozrowskr LK. - Environment and highland zone exploitation in the western
Carpathians (VII-VI millennium BP) ...

TwigsauLT S. ~ L’exploitation des hautes terres: 'exemple des Prealpes sudoccidentales Frangaises.
L apport de PanthraColOZIe .....ovee ittt e sae e s s e s eranss

Koster H. — Highland and lowland exploitation in the Alps: the evidence from pollen data...............
OcecaL. K. ~ The palynological record of human impact on highland zone ecosystem ......cccovvcvreenne.

Wick L. - Vegetation development and human impact at the forest limit: palacoecological studies in
the Spliigen Pass area (northern Haly) ...

Biaci P., NisBeT R. and Scalre R. — Man and vegetation in the southern Alps: the Valcamonica-Valtrom-
pia-Valsabbia watershed (northern Haly). .o srssnecesesses

Scarre R. and Biaai P. — Pollen analysis of the Rondeneto Mesolithic site and dating of peat accu-
mulation in the Valcamonica region (northern Italy) ......ccovenrervrreerservrinenrens RPN rrrvereeerenaes

Watson C., Branch N. and Lowe J.J. — The vegetation history of the northern Apennines during the
Holocene

Lowe L., Branch N. and Warson C. ~ The chronology of human disturbance of the vegetation
of the northern Apennines during the Holocene

CasteLLETTI L., MaspEro A. e Tozzi C. — 11 popolamento della Valle del Serchio (Toscana settentrio-
nale) durante il Tardiglaciale Wiirmiano e I'Olocene antico ......coovcniieninnninccesoinreenens

Barker G. - The exploitation of the Matese Mountain and upper Biferno Valley from prehistoric times
to the present day: environment, economy and SOCIELY. .....cooccvvvririnrirerennie s evesee e eeaenas

Peresani M. — Flint exploitation at Epigravettian and Mesolithic sites on the Asiago Plateau
(Venetian PrealPs) ..ottt et s et bbb enan

Cremascht M., Poaalant KeLLer R., Rotrout M. e Zuccour L. — 11 sito preistorico di Casere Sasso
in alta Val Biandino (Como): mutamenti ambientali e frequentazione antropica nelle Prealpi
Lombarde durante I’Olocene antico @ mMedio .....cccovicereeiniiincirecrenecresrse e ssseresieenens

NisBeT R. — Alcuni aspetti dell’ambiente umano nelle Alpi Cozie fra quinto e quarto millennio BP ...

DEe Lanrranchi F. ~ Pastoralisme et paysannerie a 'aube de "age du Bronze ......c.ocooceevveeevnrnvennennee.
Vuriroruros N. — Evidence of Neolithic pastoralism in Greece on the Island of Euboea ..........c.c.......

BakEer P. — A preliminary assessment of the role of hunting inearly Medieval subsistence in the alpine,
prealpine and lowland areas of northern Italy on the basis of zoo-archaeological data .................

Sipt Maamar H. ~La conservation et le stockage des viandes: techniques pastorales et gestion des biens
alimentaires dans les sociétés paysannes alpines (Valais). Essai d’interpretation zoo-
ethnOarch@olOZIGUE ...ocimiiiiriiiiccme ettt et bbb

page

»

7

9

21

49

73
95
107

153

169

189

205

221

317






EDITORIAL FOREWARD

The papers presented in this volume were delivered at the International Round Table on
«Highland Zone Exploitation in Southern Europe», held in the auditorium of the Natural
Science Museum of Brescia between April 29th and May 1st, 1993.

In northern Italy, since the end of the 1960s a great deal of special attention has been
devoted to the discovery of high-altitude prehistoric sites in the east-central Alpine area. Since
then the number of Palaeolithic, Mesolithic and later settlements has greatly increased, as a
result of field survey and excavation carried out by many different scholars in this part of the
Alps and in other territories.

The 1993 Brescia Round Table is the fifth in a series of meetings organized in the last
decade in northern Italy with the aim of examining the results of these discoveries, and setting
them in their wider context. These Tavole Rotonde were held in Trento in 1983, Bresciain 1988,
Chiavari in 1989 and againin Trento in 1992. While they dealt with a variety of themes, all were
essentially devoted to the archaeology of the European mountain and highland zone landscape.
All were notably successful in re-uniting scholars from different scientific fields, and resulted
in useful publications.

The thematic proposal for the 1993 meeting was an examination of the ways in which over
the course of the time man has exploited the plant, animal and mineral resources of the highland
zone; and the impact of such activity on this specialized environment.

The aim of the meeting was to achieve and publish an improved synthesis between the
different disciplinary contributions, which include archacologists, geographers, archaeo-
zoologists and archaeo-botanists; and to extend discussion beyond the emphasis on pastoralism
as a mode of exploiting the highland zone, and to define the conditions governing its
exploitation and environment.

The 1993 papers were delivered in five sessions, chaired respectively by S. Thiébault
(General themes), J.J. Lowe (Environmental problems), K. Oeggl (Apennine archaeology),
J.K. Kozfowski (Alpine archaeology in Italy) and G. Barker (Archaeology and subsistence).

Scholars from eight countries participated. The first session, included an introductory
paper by M. Chardon on the environmental changes of a French Alpine landscape consequent
upon human interference in prehistoric, historic and sub-recent times. Further papers by J.
Nandris dealt with the comparative ethnoarchaeology of Daghestan and the Balkans; and by M.
Kaczanowska and J.K. Kozfowski with the exploitation of the highland zone in the western
Carpathians during the Neolithic.

The session on Environmental problems included five papers by S. Thiébault, H. Kiister,



K. Oeggl, L. Wick and P. Biagi et al. It almost exclusively concerned themes dealing with the
relationships between the Alpine environments and human settlement in different regions of
the Alps, as recorded by archaeobotanical research.

The session on Apennine archaeology was introduced by two papers by the team of J.
Lowe, on the vegetation and human impact in the north Italian Apennines. Three more papers
on Apennine archaeology were delivered, by L. Castelletti and C. Tozzi, on the Late
Palaeolithic and Mesolithic exploitation of the Tuscan chain; by G. Barker on his researches
in the Biferno Valley; and by R. Drescher-Schneider who presented the preliminary results of
a palynological core from a south Calabrian lake basin.

Alpine archaeology in Italy was discussed by M. Peresani, with his presentation of the
Aurignacian and Mesolithic flint quarrying in the Venetian Pre-Alps. Other papers in the same
session were delivered by M. Cremaschi er al. with their contribution to the knowledge of
environmental changes occurring in Val Biandino near Como; and by R. Nisbet, with the results
of excavations carried out at the middle Bronze age site of Roc del Col in the Piedmontese Alps.

The last session on Archaeology and subsistence was composed of four papers; by F. de
Lanfranchi on the transhumance in Corsica; by N. Vutiropulos on pastoralism on the Island
Euboea; by P. Baker on the results of her archaeo-zoological researches on medieval faunal
assemblages from northern Italy; and by S.M. Hassan on the «accumulation strategies» of
Alpine communities in Valais in Switzerland.

The editors are particularly grateful to the Amministrazione Civica di Brescia, which met
the full cost of the entire Round Table and of publication of the Proceedings, as well as to P.
Blesio, former Director of the Museo Civico di Scienze Naturali, who promoted the meeting.

13 June 1994
Paolo Biagi J. Nandris
University of Venice University of London

Radiocarbon dates: throughout the text, BP refers to uncalibrated radiocarbon dates; BC
ans AD are used to indicate calibrated radiocarbon dates and calendric dates.

Note: the final date for revision by Authors of their contributions to this volume was 30
July 1994
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MICHEL CHARDON*

L’EXPLOITATION DE LA HAUTE MONTAGNE, L’UTILISATION
DES EAUX ET LES CHANGEMENTS DE PAYSAGE DANS LA
REGION DE L’ALPE D’HUEZ (ALPES, FRANCE)

SUMMARY ~ Highland zone exploitation, water supply and changing landscapes in Alpe d’Huez mountains (Alpes
de Dauphiné, France). The Rousses mountains, located in the northern french Alps culminate at 3465 metres , and are
known for the ski ressort of the Alpe d’Huez. Landscapes and geographical parameters are outlined: for centuries the
forests have almost entirely disappeared and treeless meadows cover large areas. Over the course of the last two
millennia, different types of human settlement and exploitation of natural resources have changed the landscape. In the
Roman period, deforestation began along the timber-line. During the XIII and XIV centuries, silver mining and
deforestation were important, while hydraulic plans were built. In recent centuries, the agro-pastoral economic system
was using water for irrigation, extend fields and maedows, while coal mining was developing up to 2600 metres. The
most important revolution is tourism which, in a few years, has transformed the landscape. The sites and the resourches
have been always exploited in refation to the economic requirements of social organizations, political states and
powers. The influence of climatic change on the landscape formation is limited during historic times compared with
human impact.

RIASSUNTO - Sfruttamento dell’alta montagna, rifornimento idrico e variazioni ambientali nell'Alpe d’Huez (Alpi
del Delfinato, Francia). I gruppo del Rousses, nelle Alpi francesi settentrionali, raggiunge i 3465 metri di altezza ed
& famoso perla stazione sciistica dell’ Alpe d’Huez. In questa regione le foreste sono quasi del tutto scomparse da secoli
¢ la prateria alpina ricopre oggi ampie zone. Durante gli ultimi due millenni gli insediamenti umani e lo sfruttamento
delle risorse naturali hanno trasformato il territorio. La deforestazione ebbe inizio in epoca romana lungo il limite
forestale pili elevato, Durante il XIITed il X1V secolo lo sfruttamento delle miniere d’ argento e fa deforestazione furono
due fattori importanti; nello stesso periodo vennero costruiti alcuni sisteri di irrigazione. Nei secoli pilt recenti il
sistema agropastorale ha utilizzato impianti per irrigare i campi e le aree prative, mentre il carbone veniva estratto dalla
miniere che erano state aperte sino ad un’altezza di 2600 metri. La rivoluzione pill importante & stata |’ industria turistica
che, in pochi anni, ha trasformato il territorio. Gli ambienti e le risorse disponibili sono sempre stati sfruttati in seguito
alle richieste economiche delle organizzazioni sociali, politiche e di potere. L’influenza del clima sul cambiamento
dell’aspetto del territorio & stata minima duranti tempi storici se paragonata a quella dell’impatto antropico.

Le massif des Rousses se trouve dans la partie centrale des Alpes frangaises du Dauphiné,
entre les vallées de la Romanche et de ’'Eau d’Olle. Géographiquement et historiquement il
appartient 4 une région de haute montagne; 1’Oisans, définie comme le bassin versant de la
Romanche en amont de Séchilienne. Aujourd’hui les Rousses sont connues principalement par
la présence d’une grande station touristique et de sports d’hiver: I’ Alpe d’Huez (1800 m). En

*  Institut de Géographie Alpine, URA 344, Grenoble




réalité, c’est une montagne occupée et aménagée par I’homme au moins depuis la période
romaine. Les mises en valeur successives répondaient a des objectifs économiques et sociaux
différents; les unes apres les autres, elles ont modifié I'aspect d’une région de haute montagne
pour donner les paysages actuels. C’est sur le bord méridional de cette montagne, autour de
I’ Alpe d’Huez que ces mutations ont été les plus profondes et qu’ elles sont les plus caractéristiques
de I’exploitation de la haute montagne. Comment et pourquoi, pendant deux miliénaires, avec
une intensité et des modalités différentes les hommes exploitent-ils la montagne au dessus de
1800 m, ¢’est-a-dire dans des conditions difficiles avant les progrés techniques du XX° siécle
? Nous 'envisagerons a travers quatre phases: ’époque romaine, !'exploitation miniére aux
XHI-X1V siécles, ia civilisation agro-pastorale et les mines du XIX® sigcle, enfin le tourisme
de sports d’hiver et 'urbanisation actuelle de cette montagne. La mise en valeur repose sur
Pexploitation des ressources naturelles: les prairies, la forét, le plomb argentifére, la houille,
les terres arables, et maintenant la neige et les glaciers. Elle implique une utilisation des
transports pour rompre I’isolement géographique et une maitrise des ressources en eat.

LES PARAMETRES GEOGRAPHIQUES DE LA HAUTE MONTAGNE AUTOUR
DE L’ALPE D’HUEZ

L aréte Nord-Sud des Grandes Rouses culmine 4 3465 m au Pic Bayle. Elle est bordée par
une suite de cirques glaciaires, encore occupés par des glaciers sur les faces sud et ouest
(Sarenne, Herpie, Rousses...) dominant les versants et le plateau de I’ Alpe d’Huez (1800 m a
la mairie). En contre-bas des glaciers, deux gradins forment des sites favorables 4 la présence
de lacs naturels qui sont autant de réservoirs facilement accessibles: Lac Blanc, Lac Besson...
Au dessous de 2200 m, vers le sud et le sud- ouest se développe un espace aux formes plus
douces autour de I’ Alpe d’Huez et du Rif Nel, en amont des gorges de la Sarenne. La zone entre
1700 et 2200 m apparait propice & une occupation humaine (exposition Sud, faibles pentes,
prairies, circulation aisée...) en dépit des conditions climatiques (fig. 1).

Dans cette haute montagne des moyennes latitudes (45°5' N) elles étaient diffilciles pour
"homme avant les progres techniques récents. Des mesures météorologiques récentes et
éparses montrent qu’a 1800 m, en adret, la température moyenne annuelle est de I"ordre de 2,6°
C (1981) & 4,8°C (1991). L hiver reste long et rigoureux avec des températures moyennes
mensuelles inférieures 20°C de Décembre 3 Avrilal’ Alpe d’Huez, en dépit d’un ensoleillement
exceptionnel (2300 heures/année). L’été est relativement tempéré: pendant trois mois la
température moyenne mensuelle dépasse 10°C. Mais autotal on compte 180 jours de gela 1800
m. A la méme altitude, les précipitations sont modérées sur le versant sud (1200 mm)
abondantes & 1’Ouest et au nord (1800 & 2000 mm/an) ot 1a riviere I’Eau d’Olle évacue 1429
mm. La neige tient une place importante (en moyenne 9 m de hauteur cumulée & 1860 m) et se
maintient 5 & 6 mois.

Ces indications permettent de situer | isotherme annuelle 0°C vers 2500 m, la limite des
neiges permanentes sur glacier vers 3000 m. Au total, compte tenu du récent réchautfement
climatique, dans le passé le climat rendait difficile toute occupation permanente 4 1800 metau-
deld. La briéveté de I’été limitait les cultures. La neige constituait un handicap sérieux avant
de devenir un atout. Hier comme aujourd’hui, seule la forte valorisation d’une ressource

10—



Q
\\"

-~

el T

T‘ -~

g
~p®

-~ Moraines du Pefit Age
Glacigire {1ére moitie
du XIX® sidde)

.. Moruine du Liévre blanc
[Dryas récent,

10 500 bR}

-... Dépdts morginiques
épars de Font Belle
{Dryas moyen,

12000 BP 3

= Vollum morainique de
la potinoire de FAlpe
d'Huez (Dryos ancien,
14000 8P %

.- Vollum morginique ot
blocs épors av lieu dit
Maoona {début du Dryas

oncien )

~

—.. Accumulotions
moroiniques et dépdts
glaciaires plus anciens

- Direction de
Vécoulement glacivire

o7 l — Replat glacivire ancien
~
: °/:/ o #2, Site d'une onalyse
d ® patynologique ou
L° e datotion C14
° s’ 1558 mentionnée dans fe
| fexte.
47 —_ Principales lignes du
3 el i
=,
6 a . sommet principol
Huez ‘m%“////v )ﬁaxs &,)”/ .. point coté
= Pt 4 Croix .~ chapelle ou église
/~_) = = £ \¢, deCassini T T
=  ws =+ & | g
‘6 loc
T A s
% Auris
(s
] 0,5 1 b
5 e
M. Chordon 1990
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naturelle (argent, houille, neige...), liée 4 un systeme économique, justifiait les moyens
financiers et matériels considérables d’une présence humaine permanente.



LES PAYSAGES MONTAGNARDS A L’HOLOCENE ET UNE PREMIERE
OCCUPATION D’AGE ROMAIN

Lesrecherches menées dans1’Oisans (Couteaux, 1982; Epouarp, 1978) et, plus précisément
dans les Rousses (CHarpon, 1991 et fig. 1) s’accordent pour considérer que la déglaciation des
grandes vallées était avancée dés 15000 BP. Au Dryas ancien (14000 BP) ils se trouvaient sur
Pemplacement actuel de la station touristique de I’ Alpe d’Huez. Vers 10500 BP, les glaciers
des Rousses et de I'Herpie se sont retirés en avant du Lac Blanc, de la Fare et du Milieu. lls ne
connaitront plus d’avancée avant celle du Petit Age Glaciaire (XVII-XIX° siecles). La
déglaciation s’accompagne d’une reconquéte végétale rapide du Dryas récent au Suboréal
tandis qu’au Subatlantique se mettent en place des étages de végétation (WEGMULLER, 1977).
A T’ Atlantique et au Suboréal, la limite supérieure de la forét a dépassé 2000 m.

Dans les Rousses comme dans la plus grande partie de 1’Oisans, au début de ce siécle la
forét avait presque totalement disparu sur les adrets. Tout le probléme est de savoir quand a
commencé cette déforestation d’origine anthropique. Les documents historiques prouvent
qu’elle était largement avancée au XVII° siecle et au Moyen-Age.

GRENQBLE =i
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ol e |} ’ Y
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Fig. 2 - Lesaménagements anciens autour de I’ Alpe d’Huez. Légende: Pointillés: zone de cultures au XIX® et début
du XX° sigcles; Traits obliques serrés: habitats permanents et temporaires; Points ronds noirs: ancienne
mines d’ argent; Carrés noirs: mines de houille; Traitrectiligne a croix oblique: ancien télépheérique des mines
de charbon; Etoile blanche: lieu de datation 14C; Traits fléchés: cours d’eau; Rectangles blancs: ancien
village minier de Brande.
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L’ancienneté de !’ occupation humaine des adrets parait certaine. Onapuavancer I’ origine
celtique du nom Huez, la présence d’une ancienne voie romaine sur les prairies de I’ Alpe
d’Huez. La découverte d’une monnaie romaine et de quelgues vestiges peuvent soutenir
I"hypothése d’une route qui de Briangon a Vienne joignait I'Italie et la capitale des Gaules
(Rousset, 1972). A partir du Lautaret, par le plateau d’En-Paris et le col de Sarenne, ou plus
vraisemblablement depuis Auris par le col de Cluy, un chemin conduisait 41" Alpe d"Huez, puis
par le col de Poutran, vers les vallées de I'Eau d’Olle et de la Romanche jusqu’a Grenoble. Cet
itinéraire trés utilisé au Moyen Age et a I'époque moderne, I’a été sans doute dés I’ Antiquité;
cependant sa fréquentation était médiocre comme le prouve la rareté des restes archéologiques.
C’était une voie secondaire et difficile entre I'Italie et Vienne, suivant ici la limite supérieure
de la forét (fig. 2).

Récemment, des travaux de terrassement entrepris a I’ Alpe d’Huez (€largissement de la
route de I"altiport, hétel de I'Ours blanc...) ont mis & jour des restes de bois, de petite taille (10
cmau plus) dans la partie superficielle (40 260 cm) et remaniée des accumulations morainigues.
Conservés en milieu hydromorphe, ils se désagrégent a Iair libre. Un remaniement superficiel
des versants a induit un colluvionnement vers les cuvettes, dépressions et talwegs. Le caractére
treés fragmentaire de ces bois peut étre un argument en faveur d’une origine anthropique: ils ne
seraient que les débris d’une forét détruite par les hommes. Un seul reste ligneux a pu étre daté,
fournissant un age de 19304180 BP (LY-3910) ce qui le situe au début du premier millénaire.

* Vraisemblablement ici comme dans d’autres régions alpines, la période romaine a vu
progresser I’ occupation humaine de 1a montagne, d’ol des défrichements & 1a limite supérieure
de la forét pour accroitre les paturages. Une économie pastorale, des déplacements et des
transports limités sur une route de montagne ne permettaient que la présence d’une population
diffuse et temporaire. Nous n’avons aucun vestige d’exploitation miniere, aucun reste d’armes
ou d’outils, aucune trace d’une organisation sociale structurée.

UNE PREMIERE EXPLOITATION PERMANENTE ET ORGANISEE DE LA
HAUTE MONTAGNE: LE VILLAGE MINIER DE BRANDES (XIII-XIV° SIECLES)

D’apres les documents historiques, il est certain que le versant Sud des Rousses est
défriché et exploité au dessous de 1000 metres dés le X° siecle. Sans doute la partie haute est
elle toujours utilisée pour les troupeaux et les cultures (au moins partiellement). Mais au début
du XII° siecle I'exploitation d’un filon de barytine a Brandes améne une véritable révolution
miniére et industrielle dans la montagne, (BaiLLy-Marrrg, 1987) (fig. 2).

Le socle de terrains primaires des Rousses est parcouru sur son versant méridional par des
filons de barytine contenant du plomb argentifére. s affleurent autour de Brandes, de "actuel
altiport et sur les versants du Lac Blanc. Certains recoupent la voie romaine et peut-étre ont ils
été exploités dés cette époque bien que nous n’en ayons aucune trace. En dépit de leur teneur
en argent assez faible, c’est leur facilité d’exploitation et la présence de ’eau, nécessaire pour
les opérations de triage et de lavage, qui paraissent avoir été les motifs fondamentaux d’une
exploitation justifiée et décidée par les besoins en métaux précieux aux XI-XIII° siecles, en
particulier ceux de la puissance féodale, le dauphin. I1 s’ agit clairement d’une volonté politique
comme le prouvent 'importance des moyens mis en oeuvre. Au moins a partir du X11° siécle
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et jusqu'en 1331, ces mines sont intensément exploitées en faisant appel a des spécialistes
étrangers.

Pour ce qui est de notre propos, pendant cette période, 'exploitation transforme le paysage

montagnard:

1)

par I’ouverture d’excavations a ciel ouvert (Brandes) et souterraines {(galeries proches de
Brandes et du Lac Blanc) la création d’un réseau de chemins d’acces, la formation de
terrils, de déblais... toujours visibles dans le paysage;

par la construction d’un village de mineurs (Brandes avait au moins 80 habitations) d’une
motte castrale (le chateau du Roi Ladre) d’une église et d”un cimetiére proches. C’est un
village minier, avec une organisation sociale forte a {800 m d’altitude alors que dans
1’Oisans les habitats ne dépassent pas 1600 m. L’ occupation est permanente et le travail
s’effectue entre 1800 et 2700 m, sans doute seulement pendant " été au dessus de 2000 m;
la création du centre minier et I’exploitation créent des besoins qui modifient également
le paysage: apparition de routes et de chemins {outre la voie romaine, ceux du plateau de
Brandes, de Huez, La Garde...) un développement des cultures et de I’élevage & proximité
du site, une utilisation du bois et de la forét a la fois pour le chauffage domestique, le
boisage des galeries. Cette activité explique une intense déforestation puisque la forét a
disparu sur les versants Nord proches. Elle a contribué & créer ce paysage denudé, a-
sylvatique caractéristique de cette partie de I'Oisans au dessus de 1500 metres;

le traitement du minerai {concassage, lavage) comme les besoins des ateliers (forges) et
tout simplement ceux des hommes sont & P origine d’une remarquable maitrise de I’'eau et
de son utilisation rationnelle. Cette organisation se retrouve dans le paysage actuel (fig.
2

les ressources en eau sont constituées par le Lac Blanc, situé 4 2500 m, dont I’émissaire
naturel fe Rif brillant, renforcé par quelques sources, coule immédiatement a I’ ouest de la
zone miniere. A 'est, le Rif Tort, descendu de la Combe Charbonniere évite également
celle-ci. Leur régime est de type nival avec de hautes eaux de printemps et d’été, mais un
débitres réduiten hiver et secondairement en automne. Des pertes karstiques existent vers
1980 m sur le Rif Brillant.

L.a zone miniere de Brandes, située sur un interfluve surbaissé, devait se procurer ces eaux.

La pente permettait de produire une énergie d’origine hydraulique susceptible d’étre utilisée.
Enfin il fallait domestiquer ces apports d’eau en fonction des besoins de traitement du minerai
et des hommes. Pour relever ce défi, un habile systéme de captages-conduits d’amenée ou
canaux — réservoir vannes — chutes a été imaginé et réalisé.

a)

b)

Vers 1920 m, sur le Rif Brillant, prés de la route romaine un captage détournait les eaux
et les amenait par un chenal jusqu’a [extrémité Ouest du village de Brandes, la ol les
fouilles ont permis de retrouver des ateliers de concassage, de favage, des meules... Par
écoulement souterrain, elles contribuent a alimenter la source pérenne de Font Morelle
utilisée pour des besoins domestiques. L’ absence de réservoir de régularisation semble
prouver qu’il s’agit de I'installation la plus ancienne et la plus rudimentaire.

Vers 1940-1950 m une prise d’eau alimentait un canal de petites dimensions (largeur 40
cm, profondeur 50 cm). [l descendait dans fa pente a 1"est du précédent et aboutissait d un
réservoir de forme rectangulaire située au dessus de la partie est du village, proche de
"atelier du forgeron. Un dratnage existait dans les habitations, sans doute retié aun chenal:
est-ouest situé en bordure du réservoir, Ce systéme avait pour but de pourvoir aux besoins
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des artisans et peut-étre de la consommation humaine.
¢) Un troisieme systéme plus complexe alimentait les installations de traitement proches du
Rocher du Goulet. Les eaux du Rif Brillant captées vers 2040 m étaient amenées par un
canal au bassin de ’Ecluse (1950 m). Celui-ci était également alimenté par une dérivation
des eaux du Rif Tort: ce canal est encore visible sur la bordure Nord du chemin actuel de
la mine de I’Herpie. Le bassin de I'Ecluse est réduit et en partie colmaté, mais par une
vanne sommaire, il était possible de commander I’écoulement de ’eau dans le chenal dit
de VEcluse. A Paval, aprés utilisation, 1’eau €tait évacuée par un canal de fuite (ravin de
I'Ecluse) hors de la zone habitée.
Au total, ce complexe minier est fondé sur I'exploitation de quelques filons importants,
I’ utilisation rationnelle des ressources hydrauliques, le développement d’un réseau de chemins
et sans doute les possibilités agro-pastorales du plateau. Si I’exploitation cesse dés 1331, elle
n’en a pas moins marqué fortement la montagne. Elle est le résulat d’une action extérieure et
volontariste dont origine est dans le pouvoir politique du dauphin, dans le cadre d’une société
terrienne ol la carence de métaux précieux commande une entreprisc menée dans des
conditions difficiles. Cette installation pionniere, extérieure a la région, est quasiment «colo-
niale» (importation de techniciens, outils. ..). Ces caractéres se retrouvent dans les instailations
ou les tentatives d’exploitation miniére des Alpes jusqu’a nos jours, mais aussi dans le
développement du ski et des stations.

L’EXPLOITATION AGRO-PASTORALE DE LA MONTAGNE DU XIX° ’SII\ECLE SE
COMBINE AVEC CELLE DES MINES D’ANTHRACITE: UN NOUVEL EQUILIBRE

En dépit de la venue de spécialistes étrangers, les mines furent abandonnées en 1331 et le
site de Brandes déserté. L épuisement des réserves fit échouer des tentatives de reprise pendant
les siécles suivants. La région redevint purement rurale et les t€émoignages — notamment au
XVII° siecles ~ laissent I'image d’une grande pauvreté et d’un isolement, source de retard (fig.
2).

Alafindu XVII°siecle et au XIX°siécle, grace aux progres techniques, au développement
des moyens de circulation, a I'accroissement de la population va apparaitre et s’ affirmer une
nouvelle maitrise de I’espace dans la haute montagne. Son «ige d’or» se place entre 1850 et
1900, mais elle se prolonge au dela méme si depuis 50 ans le tourisme a boulversé cet héritage
paysager. Les cartes topographiques, en particulier le 1/80.000 de 1883, tous les documents
icono-géographiques, les photographies aériennes, les paysages en témoignent. Pour faire
vivre une population nombreuse, les ressources de la terre utilisées de fagon optimale se
conjuguent avec celles des mines de charbon.

a) L’occupation humaine permanente se concentre & Huez (1500 m) mais 1’ Alpe d’Huez,
occupé une partie de 'année, s'agrandit et se développe (carte de 1883). La population
locale (480 habitants en 1856) optimise ses ressources agricoles par:

~ une culture essentiellement céréaliere en terrasses qui se hissent jusqu’a 1700-1800 m;

— des cultures et des prairies de fauche développées entre 1800 et 2000 m;

- un développement du pastoralisme au dela de 2000 m.

b) Cette économie agro-pastorale entraine une nouvelle maitrise de 1’eau, dans les villages




(captages, fontaines) mais aussi en altitude. Sur cet adret, I’été et I’automne connaissent

des périodes de sécheresse: il faut pouvoir irriguer grice aux ressources de la haute

montagne. Les eaux du Lac Blanc sont en partie détournées vers le col de Poutran ol elles
confluent avec celles captées a la source de Font Belle. Le canal dit de Sarrazin les conduit
du col de Poutran (1990 m) jusqu’au bassin de Laugaret (1626 m) au dessus de Villard-

Reculas apres un trajet de I’ordre de 6 km. Ce canal rudimentaire est une piece essentielle

dans I’organisation du terroir de I’ Alpe: au dessous prairies et champs humides, au dela

alpages et troupeaux. En été, la vie est active entre 1800 et 2500 m: population, bétail,
cultures.

¢) LesminesdelaCombe charbonniére. Les revenus de I’économie agricole et pastorale sont
complétés par I’exploitation des gisements houillers de la Combe charbonniére. Dés lafin
du XVIII° siecle, apparaissent des mines dites «paysannes», a ciel ouvert. L ’exploitation
devient plus rationnelle et industrielle 2 la fin du XIX° siécle, quand elle se concentre sur
les veines d’anthracite. En 1908 un téléphérique descend le charbon jusqu’a Bourg

d’Oisans. La production atteint 8.000 tonnes en 1910; elle se poursuivra jusqu’en 1952,

Cette activitée est modeste; a I’origine elle est due & des initiatives locales, relayées par
des capitaux régionaux. Elle permet le maintien d’une partie de la population (une soixantaine
de mineurs y travaillaient 8 mois par an). D’ importance purement régionale, complémentaire
de I’agriculture, elle a laissé son empreinte dans le paysage: excavations, talus de déblais,
batiment des mineurs et centre de triage aujourd” hui transformés, routes... Les infrastructures
du téléphérique, de transport (rails et autres...) ont presque totalement disparu.

La vie rurale traditionnelle de cette zone, associée a une exploitation miniere
complémentaire, s’ est perpétuée jusqu’au milieu de ce siécle. Elle combinait les avantages d’un
site en adret permettant une mise en valeur des potentialités agricoles de la montagne et des
ressources minérales limitées. Elle marque le paysage. Les installations miniéres sont toujours
apparentes. La déforestation est importante, I arbre se réduit & des bosquets dans un paysage
«ouvert» de champs en terrasses, de prairies et de pierriers. Cette montagne a-sylvatique se
transforme au XX° siécle. L'ouverture des voies de communication, I'accroissement de
I’exode rural, le développement de I'industrie dans la vallée de la Romanche amenaient le
déclin progressif de cette économie agro-pastorale.

LE DEVELOPPEMENT D’UNE STATION DE SPORTS D’HIVER ET
L’ORIENTATION VERS LA MONO-ACTIVITE TOURISTIQUE: LA NOUVELLE
ORGANISATION ET L’UTILISATION DE L’ESPACE DE HAUTE MONTAGNE

Aprés 1920, le déclin de la vie rurale se combine avec le développement touristique, de
facon limitée jusqu’en 1950, puis celui-ci éclipse toute autre activité (fig. 3).

La pratique du ski apparait en France a la fin du XIX® siecle et reste jusqu’en 1914 un sport
et une activité militaire. A partir de 1920 elle connait un développement modeste 1ié & une
certaine prospérité, a des loisirs plus nombreux, a des progrés techniques dans la fabrication des
skis et des remontées mécaniques. C’est un phénomene de société concernant d’abord une élite
de gens fortunés, puis s’ élargissant & une population plus vaste, celle des classes aisées puis des
classes moyennes & partir de 1960. Ce résumé a pour but de rappeler que I’ impulsion est venue
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d’ailleurs. Cette activité, véritable mode sportive et sociale, est un phénomene de civilisation
qui bouleverse les demandes sociales, crée des besoins et une industrie de loisirs.

L’Alpe d’Huez va passer de ’habitat temporaire d’altitude a la situation de «station
vedette» en quelques décennies parce qu’elle rassemble, sur le plan des conditions géographiques,
un certain nombre de caractéres qui répondent a cette demande:

— lerelief lui assure un enneigement long et abondant, condition fondamentale. La neige est
la matiére premiére;

— les pentes faibles conviennent bien & la pratique du ski & ses débuts quant les remontées
mécaniques sont inexistantes ou rares;

— la station est facilement accessible depuis Grenoble et Bourg d’Oisans par une route
achevée en 1935;

— Pensoleillement exceptionnel en fait un site recherché par une clientéle fortunée avide de
bronzage hivernal, signe de distinction sociale;

— enfin un équipement précoce en moyens de remontées, la possibilité de les étendre jusqu’a
3300 m (ce quiest faitdes 1954) I’'aménagement «poussé» des pistes, le skid’été (jusqu’en
1990) et de grandes possibilités de loisirs et d’accueil transforment I’ancien habitat
temporaire en une véritable ville touristique de montagne. Les équipements, 1"habitat,
P'utilisation des ressources naturelles (I’eau, les prairies, la forét) sont au service d’une
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Fig. 3 - Les aménagements touristiques récentes & I Alpe d’Huez. Légende: Traits obliques: zone d’urbanisation;
Traits rectiligne bornés: remontées mécaniques, téléphériquess: Triangles blancs: reboisements organisés;
Pointillés: reboisement spontané.
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mono-activité touristique.

Cet extraordinaire développement vient de ce que le site naturel de I’ Alpe d’Huez offrait
la possibilité de répondre 4 la demande d’une clientéle exigeante, & la recherche d’un vaste
domaine skiable, aux innovations techniques:

— de 19202 1940, possibilité d"un ski de proximité surde faibles pentes bien enneigées (2200
m);

— de 1945 a4 1955, les remontées permettent d’ agrandir un domaine skiable, dont les pistes
plus variées, et de I'exploiter jusqu’d 2800 m;

— de 1955 4 1975 le domaine skiable s’étend et se développe en altitude (3300 m) grace aux
«gros porteurs» permettant d’ouvrir un espace de haute altitude et de pistes de haut niveau
sportif;

— de 1975 a 1985, la recherche de grands espaces conduit & I’équipement d”une partie du
massif et de ses abords (Vaujany, Auris, Maronne...);

— de 1985 & 1992 «les années sans neige» contrarient cet essor. Toutefois la mise en place
rapide d'un systéme d’enneigement artificiel permet de surmonter les ditficultés. Celui-
ci n’est possible que grace a I’ utilisation d”une ressource naturelle abondante: Peau et la
réserve du Lac Blanc. Une nouvelle maitrise de [’ utilisation de I’eau se fait jour: captage
des sources pour I'alimentation urbaine, utilisation du lac alimentant I'usine 4 neige des
Marmottes et le réseau de canons de neige.

La fin de I'économie agro-pastorale et le développement du tourisme aménent une
recomposition artificielle du paysage. Celui-ci se fait de multiples facons:

~ Turbanisation croissante de I"habitat humain;

— la modification sensible du relief par des travaux de génie civil destinés & améliorer
Pespace skiable;

~ Tartificialisation du paysage sous I’effet d’un dense réseau de cables, pylones. constructions
diverses:

- des modifications importantes dans I’écoulement des eaux, au moins en hiver, pour la
production de neige de culture;

~ la dégradation d’espaces de prairies d’altitude, de milieux périglaciaires ou glaciaires:

— la composition d’un paysage forestier artificiel: reboisements organisés en especes
étrangeres adaptées au climat et de pousse rapide (méleze, pins, essences américaines...).
Celui-ci répond a une double demande touristique: mode écologique de I'arbre et de la
forét, protection contre les avalanches.

Le développement et le succeés d’une station de sports d”hiver d’altitude correspondent &
I’adéquation entre les potentialités du milieu de haute montagne et les besoins, I’attente d’une
demande sociale stimulée par le progres technique. Dans ce milieu anthropisé, I adaptation doit
se faire constamment au risque d’@tre devancé et marginalisé par des concurrents plus
dynamiques.

L’artificialisation & outrance est 'aspect le plus voyant d’une exploitation intensive du
milieu. Celle-ci est de type industriel parce qu’elle propose un produit a consommer., de fagon
répétitive et standard (le ski) en quelque sorte en série ou a la chaine. Sa matiere premiere est
le milieu naturel avec des ressources renouvelables; la neige, le relief et le soleil. Elle nécessite
des investissements constants pour suivre les progres techniques et si possible les initier, voire
les précéder. Tout retard est un signe d’obsolescence et de déclin. Une telle exploitation de la
haute montagne est loin de celles qui Pont précédée. Ce n’est pas une ressource, ni une partie
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de I"espace qui sont en cause mais la totalité d’un milieu:
) Elle est de plus en plus consommatrice d’espaces.
2) Elle modifie radicalement les paysages hérités d’une transformation séculaire.
3) Elle est génératrice de dégradations profondes du relief, de I’écoulement, de la faune.
4y Elle apporte une anthropisation jusque Ia inconnue dans la haute montagne.
5) Elle est plus fragile que d’autres activités et que les mises en valeur plus anciennes
puisqu’elle ne vise pas & satisfaire un besoin fondamental.

Jamais depuis I'arrivée des hommes dans les Alpes, un tel boulversement de I’ utilisation
de la haute montagne ne s’est produit en un laps de temps aussi réduit. L’exemple de I”Alpe
d’Huez n’est pas démonstratif de "ensemble. La haute montagne aménagée pour le ski ne
compte que pour 5 % de la surface totale des Alpes frangaises et aujourd’hui rien ne laisse
prévoir son extension.

CONCLUSION

Les paysages de la hdute montagne alpine mise en valeur, humanisée, occupée par les
hommes sont fe résultat des aménagements des milicux naturels conduits depuis plus de 2 000
ans en fonction de la pression anthropique et des besoins des systemes économiques et sociaux.

Les paysages actuels du sud des Rousses n’ont de naturel que les grands agencements du
relief de la haute montagne. La végétation, les sols, I’écoulement des eaux ont ét€ plus ou moins
modifiés. A tout moment., dans la mise en valeur, la mairise de "eau a été un élément
déterminant, quelque soit I’objectif.

En définitive ce sont les besoins de sociétés, de civilisations et d’états politiques extérieurs
a la montagne qui ont organisé 'exploitation de la haute montagne. Celle-ci s'est faite que
lorsque les conditions naturelles le permettaient et que les ressources ou les possibilités
répondaient a des besoins définis. L’homme est parfois allé & la limite des possibilités
biologiques et naturelles: mines & 2700 m du XII-X11° siecles, cultures jusqu’a 2000 m au
moment du Petit Age Glaciaire... La mise en valeur agro-pastorale a ét€ progressive: elle a
transformé le paysage par la disparition de la forét. L’exploitation miniere a été rapide et
momentanée: 1 a 2 siecles mais sa trdce est durable. La révolution du tourisme et de la neige
aété rapide, et dans sa poussée extréme, elle tend a supplanter en quelques décennies toutes les
traces du passé millénaire de la haute montagne.
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THE LAND OF MOUNTAINS IN THE ISLAND OF LANGUAGES:
ASPECTS OF COMPARATIVE ETHNOARCHAEOLOGY IN
DAGHESTAN AND THE CAUCASUS

SUMMARY -~ The land of mountains in the island of languages: aspects of comparative ethnoarchaeology in
Daghestan and the Caucasus. The Tueme proposed for the Brescia Tavola Rotonda in 1993 was an examination of
different ways in which man has exploited plant, animal and mineral resources of the highland zone over the course
of time; and the impact of such activities on this specialized environment.

The Amv of the meeting was to achieve and publish an improved synthesis between the different disciplinary
contributions; to extend the discussion beyond an emphasis on pastoralism, so as to embrace varied resources of the
highland zone; and to define the changing conditions governing highland zone exploitation and environment through
time. These objectives correspond in essentials to those of the Highland Zone Ethnoarchaeology Project (HZEP).
The 1993 Tavola Rotonda included both highly specialized contributions and ones with wider scope. It seemed
appropriate here to consider some comparative themes arising from ethnoarchaeological fieldwork in the major areas
of the Balkan and Caucasus.

The present paper raises some of the methodological principles of comparative ethnoarchaeology in the highland zone.
It goes on to discuss aspects of the Caucasus as a whole, of Daghestan in particular, and of one Daghestani village at
Khuti.

The paper is centred on the Caucasus because fieldwork in that area was the most recent season of the Highland Zone
Ethnoarchaeology Project. The region had only recently become accessible in 1991, and the work was undertaken with
the aim of assessing its ethnoarchaeological potential. The intention was also to test the wider validity of field methods
evolved for the HZEP within south-east Europe (eg.. Nanpris, 1985; 1988; 1992) and to elicit contrasts and
comparisons between the areas.

RIASSUNTO ~ !l paese delle montagne nell’isola delle lingue: aspetti dell’etnoarcheologia di comparazione in
Daghestan e nel Cancaso. H presente lavoro si propone di richiamare alcuni principi metodologici dell’ etnoarcheologia
di comparazione nelle regioni montane. Ne discute quindi alcuni aspetti riguardanti il Caucaso, in generale, e il
Daghestan, in particolare, principalmente per quanto concerne il villaggio di Khuti.

IHavoro riguarda il Caucaso, oggetto delle ricerche pii recenti del Progetto Etnoarcheologico nelle Zone d’ Alta Quota
(HZEP). Questa regione & divenuta accessibile solo nel 1991 ed il lavoro & stato condotto con I'intento di controllare
le potenzialita etnoarcheologiche del territorio. L.’ idea & anche stata quella di controllare 1a validita dei metodi di lavoro
sul campo elaborati per il Progetto nell’ Europa sudorientale (Nanpris, 1985; 1988; 1992) e di verificare differenze e
paragoni fra le due aree.

INTRODUCTION

An exploratory season of fieldwork in Daghestan was undertaken at short notice in 1991,
using horses to range widely in the mountains for six weeks. At that time the Caucasus was just
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opening up following a collapse of central authority in Russia, and indeed the fieldwork
coincided with the attempted coup of August 199 1. It was even claimed in some of the highland
villages of Daghestan, which are called aul, that the author was the first westerner to visit the
area for perhaps a century. It may just be that, as with the renowned longevity of the Caucasians,
memories are somewhat vague and documentation, such as birth certificates, not highly
regarded. However the warmth of the hospitality extended by the people of Daghestan is no
illusion, and may constitute some evidence for the novelty of ethnoarchaeologists in the region.

The failure of Russian socialism saw a prompt resurgence of more ancient and effective
mechanisms of social control, which have their parallels in the Balkans, notably eg., in Albania.
The Caucasus has an active structure of strong clan and family loyalties, with eg., the automatic
support of brothers in any dispute. In this is embedded the authority of the father and of regional
Big Men, the « Khun Butta» or Big Father, along with the seldom invoked caveat of the blood
feud. The transition from Big Brother to Khun Butta symbolizes rejection of the remote
centralized authority of the failed communist system and its discredited militia, in favour of
regionalism; while weapons are abundant if not conspicuous.

The re-activation of Islam is another striking development, not without its Balkan
parallels. There is a great range of ethnic and religious sub-groups to which we may refer below,
but to which justice cannot be done here except by way of listing them (Appendix A).

A further analogy between the Balkans and the Caucasus can be found in the wonderful
regional, linguistic and cultural diversity, which makes eg., Daghestan a rich field for
comparative ethnoarchaeological studies. The intrinsic importance of the Caucasus for linguistic
and environmental questions, and the very obvious potential of the emergent archaeological
sequence, make the region a prime target for ethnoarchaeological work. The value of a sound
appreciation of regional variety and of the basis of the identity of the human group, can hardly
be over-emphasized in the present condition of society in eastern and central Europe.

The term Balkans is used as a necessary shorthand to signify the highlands of south-east
Europe which lie south of the Danube, as far afield as the Pindus and the Velebit, complementing
the Carpathians to the north of the river. We are seeking to place the Caucasus in this
comparative framework,

Comparative Ethnoarchaeology implies a methodological reality which transcends the
regional Caucasian or Balkan situations. The operational principle in highland zone
ethnoarchaeology is to consider the evidence on a comparative basis, decoding it at one level
within the region, and using it at another for external comparison. In this way evidence of
varying quality can be merged and construed to cumulative effect at the appropriate level of
interpretation. The approach seeks fruitful alternatives rather than barren certainties.

It is characteristic of highland zone studies that individual sites or even whole regions
appear relatively poor in data. This impression of poverty is usually a misleading construct.
Poverty of data is a relative concept. The data within and between ostensibly richer and poorer
regions can be read at different levels. The simplest and poorest of ethnoarchaeological
situations regularly discloses complexity on closer appreciation, just as age itself lends
significance to the plainest of data. If these sites were not effective adaptations they would not
even appear in the record.

The principles of comparative ethnoarchacology ought in theory to be equally valid for
archaeological sites; but the almost biological investment in large-scale archaeological
excavation is so great that, in order to justify it there is a temptation to assign inflated levels of
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significance to quite banal archaeological sites and data.

In highland zone research, economy of method is enforced by logistics. This in itself is a
key to the understanding of the culture of highland zone societies. One methodological
advantage of Highland Zone Ethnoarchaeology is that it can be carried out much more
economically than most archaeological excavation, with less danger of forcing an excess of
attributed meaning upon a finite piece of research.

Scale is an important factor in any consideration of the exploitation of the highland zone.
By virtue of their sheer scale some mountains, such as the Caucasus or the the Himalayas,
prescribe fundamental adaptations. Up to a certain altitude, which varies regionally, for
argument’s sake from ca. 1500-2000 metres, fundamental adaptations are not usually necessary.
Occupational sub-groups of regional peasant society may be able profitably to exploit
additional resources offered by adjacent highlands on a seasonal basis, without undergoing very
profound adaptations of culture or technology.

This is not true of eg., the Himalayas, High Caucasus, or Andes. Around 8,000 ft is a base
level at which high-altitude adaptations acquire importance. By 12,000 ft altitude sickness can
become an important factor. Where altitude begins to have physiological implications,
exploitation of the mountain zone demands greater commitment. The mountains of Daghestan
rising to 4500 metres (14,700 feet) demand a degree of physical adaptation. It will be recalled
that the modern Chinese invaders of Tibet may have succeeded in destroying a highly adapted
and individual highland culture; but having done so they are finding difficulty in reproducing
biologically at that altitude, and must retire to the lowlands for the purpose.

A classificatory distinction should thus be drawn between societies which have made the
commitment of adaptation, and those which exploit the resources of accessible highlands on
an opportunistic basis. Within the framework of explanation developed by the Highland Zone
Ethnoarchaeology Project (HZEP) these can be seen as examples of K- and r- strategies
operating within the respective cultures (eg., Naxpris, 1985; 1988; 1992). In practice the field
methods of the HZEP in Europe and Sinai proved applicable with few modifications in the new
highland zone.

Because historical change has now attained such exceptional intensity, all ethnoarchaeology
is effectively rescue ethnoarchaeology. The Carpathians, the Balkans and the Caucasus have
been chosen because these three major regions still retain immense ethnoarchaeological
interest and potential. Their comparability resides in the fact that all are more or less temperate
highland zones. Direct comparison is not possible with some other regions in which the field-
work of the HZEP has been carried out, eg., the case of Sinai (Nanpris, 1990) since this involves
a highland zone desert environment and quite specific ethnohistorical themes.

Even at an initial stage of research the relationships of the Caucasian to the south-east
European technocomplex raise interesting questions. By contrast the European Alps lie outside
the immediate sphere of the ancient near eastern pastoral technocomplex which links the other
three regions.

It can already be proposed, on the basis both of archaeology and of resemblances in
material culture and pastoral practice between the near-eastern pastoral technocomplexes and
those of south-east Europe and the Caucasus, that triangular relationships have existed between
these regions since prehistoric times. These extend at least as far back as the eigth MBP, when
during the Greek Early Neolithic and the First Temperate Neolithic (the FTN) of south-east
Europe, bone assemblages dominated by sheep were introduced into south-east Europe from




the near east, along with the Neolithic itself. The relationship is reinforced by other culturally
related complex traits, such as figurines (Nanpris, 1970).

THE CAUCASUS

The Caucasus appears in some respects as a western extension of the Himalayan
technocomplex, for example in the forms of its flat-roofed mountain villages; while in other
respects it is considered to fall on the borders of Europe and Asia. Any argument about whether
it lies in «Europe» or not, simply serves to emphasize this transitional importance. The
Caucasus participated in Near Eastern and Anatolian history and prehistory to an extent which
was consciously obscured by Soviet scholarship for many decades after the Russian Empire
succeeded temporarily in repressing the region. At the same time the Caucasus contains
elements which are not unfamiliar in a European context.

The Caucasus is of central importance for its extraordinary linguistic diversity and hence
for eg., Indo-European studies. Some of the Caucasian languages are pre-Indo-European, and
exhibit extraordinary features. Ubykh like others of its north-western Caucasian Abkhaz
grouping has only two vowels, but up to eighty consonants. SHAUMYAN (1941) distinguishes
twenty-seven cases of the Agyl noun. Even Strabo speaks of seventy «nations» in the market
place at Sukhumi.

Pliny remarks that «we Romans managed to do business in the Caucasus with the aid of
130 interpreters» (PLNY, vi 5; HErvas, Catalogo, i 118) and that in Colchis there were mopre
than three hundred tribes speaking different dialects. Herodotus (iv 24) recounts how Greek
merchants following the Volga up to the Urals were accompanied by seven interpreters in
different languages; this linguistic problem also inconvenienced the Argonauts (HEroDOTUS, 1
73). Max Miiller, in his seminal Lectures on the Science of Language , delivered at Oxford in
the 1850’s, and dedicated to the University (MULLER, 1885: 57 and 98) reminds us that the
natives of the Caucasus then still referred to it as «The Island of Languages».

There are today 32 language groups in Daghestan alone (Appendix B). These for the most
partrepresent real linguistic differences and not merely dialects. Sometimes single villages will
effectively speak their own language (cf. pl. 2a).

The tool of Language is integral to the Ethnoarchaeological evidence; eg., it played a
crucial role in explication of the case of the Jebaliyeh Bedouin in Sinai (NanDRris, 1990).

The Caucasus displays geographical and cultural variation on a grand scale. Mount
El’brus is 5642 m (18,500 feet), and there are many peaks between 4000 and 5000 m (13,100-
14,700 feet), while Dyul’tydag in Daghestan reaches 4131 m (13,550 feet).

By comparison the Fagaras Mountains in the southern Carpathians reach over 2500 m
(8200 feet) while, south of the Danube, Musala in the Rila at 2925 m (9596 feet) tops Olympus
at 2917 m (9570 feet), the Sar Planina at 2702 m (8864 feet), Smolikas at 2633 m (8638 feet),
and Durmitor in Montenegro at 2522 m (8274 feet).

The many natural resources of the eastern Caucasus include such exotic features as the
natural gas flares still springing from the earth, which were implicated in the emergence of
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Zoroastrianism. The richness of fauna and bird life may perhaps be illustrated by my sighting
in 1991 of fourteen Golden Eagles airborne at one time, over the pastures of Khun Zunta. The
flora of the Caucasus is exceptionally abundant, although the areas in which the field work was
carried out were almost devoid of trees. VaviLov (eg., 1990: 313; 1993: 438-439) was moved
to stress the great variety and plasticity of wheat species in Transcaucasia, especially in
Armenia, and in Daghestan. Much work still remains to be done on the range and variety of plant
exploitation in the Caucasian mountain villages. It will be of particular interest to track
agricultural strategies, during the current period of their re-activation, especially bringing the
high terraces and their villages back to life after the ravages of communism.

The Nogai Steppe lies to the east of the Caspian, extending northwards from the waste of
giant dunes called Sari Kum, composed of sand blown out from the valleys of the Caucasus and
deposited at their base. Here, west of Makhachkala, the sharp boundary between the foothills
of Daghestan and the Nogai Steppe to the north, can be comprised in one view, which
effectively encompasses the boundary between highlands of the Near East and the steppes of
Eurasia.

It was the nomadic Turkic peoples, the Nogai, who gave their name to this steppe, and to
the solid bricks of Nogai Tea (pl. 4a). They came with the Golden Horde of Ghengis Khan to
the NE Caspian. They speak three dialects; Nogay proper and White and Black Nogai
(Baskakov, 1940).

Initially, up to the beginning of the seventeenth century, the Nogai gave their name to the
steppes on the left bank of the Irtysh river (MULLER, 1885: 348). It was Peter the Great who
transferred them thence to the steppe north of the Caucasus which they still inhabit, and they
remained nomadic until quite recently.

The Agrakhansky Poluostrov, a peninsula ca. 50 kms long, projects from the Nogai
Steppe into the Caspian. Some of the Daghestani mountain villages descend to this peninsula
for their winter grazing, and stages of the movement were plotted during the 1991 season.

The incorporation of this steppe region into Daghestan is rooted not in regular historical
processes of diffusion and differentiation but in the Stalinist strategy of «deport and rule»,
whose resolution forms a portion of the peace dividend of Marxism, and continues to bring
suffering and conflict to the people of the region; for example in Ossetia and Chechen-
Ingushetia. It is nowhere possible to study the ethnoarchaeology of traditional societies while
ignoring such violent historical distortions of the normal processes which can be expected in
course of their development. Like the invasion hypothesis, these cannot be accepted as an
explanatory norm.

The ethnoarchaeology of the Caucasus incorporates material which is potentially of
comparative importance for neighbouring regions such as Anatolia, and as far afield as south-
east Europe. This potential is confirmed by comparative studies already extant in the literature:
eg., KrascHeENINNIKOVA (1957) in relation to near eastern archaeology; Minorsky (1978) on
mediaeval Turkey and Iran; Davitasa (1981) on the Alps; or de PLantHoL (1956) comparing
Anatolian and Caucasian pastoralism. SAcona (1984) discusses the Early Bronze Age in the
Caucasus; while Crigg (1991: 220-221) discusses Anatolia, and the possibly nomadic nature
of the Kura-Araxes culture (5300-4200 BP).
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DAGHESTAN

«Dagh» means «Mountain»; and Daghestan is therefore the «Land of Mountains». It
occupies the eastern end of the high Caucasus, to the north of Azerbaijan and north-east of
Georgia; and borders to the east on the Caspian shore, along which one branch of the so-called
«Silk Roads» of southern Eurasia ran though Derbent (fig. 1).

The 1991 season in Daghestan covered mainly the Lek territories, with parts of the
neighbouring lands of the Lesghi (pl. 1a), Avar, and Derghi people.

In the Lek language of Daghestan there is no generalized word for «theres. It is necessary
to specity:

«There upwards» = gia
«There on the level» = giku
«There downwards» = gilu

This seems to be a rather striking linguistic testimony to the fact that the Lek people may
have inhabited their mountainous country with its abrupt relief for a very long time.

Daghestan is bound up with the history of many peoples and cultures, and the degree of
regional differentiation even between adjacent valleys is remarkable. In this respect it recalls
our central focus of interest in the Balkans. Undoubtedly the application of human DNA
analysis in both areas will be of great interest.

Specific regions of Daghestan at various times formed part of the homelands of the
Bulgars, the Khazars, and of the Turkic-speaking Nogai nomads of the Golden Horde. The
secondary colonization of what we today think of as Bulgaria, originated in a small area around
modern Makhachkala, together with the southern delta of the Terek and the lowlands inland and
to the south.

The Bulgars preceded the Khazars, who also centred on Makhachkala during the 7th-8th
centuries AD, and later settled on the Volga at Itil, in the 9th-11{th centuries. The two main
Khazar sites were captured by Knez Alek in the 11th century, and many Khazars converted to
Judaism in the 1 1th century, before the Mongol invasion which may have driven them into
eastern Europe. Peoples, like the Khazars, and regions, like «Bulgaria», change their nomenclature
and allegiances.

«Albania» was the ancient name for an area of the Caucasus which included Derbent and
Lek territory with northern Azerbaijan and a small portion of Georgia. The Georgians are those
«Iberians», who gave their name to the monastery of Iviron on Mount Athos. The Chechens,
like the Leks, Avars and other Daghestanis were also native to the region, before historical
circumstances in the shape of Stalin forced them as we have seen into Chechen-Ingushetia.
Other groups include the Turkish-speaking Kumiki (eg., in the village of Turki near
Makhachkala); as well as the Balkhars (around Nal’chik); and the Cherkessi, who came from
Polovtsiaon the Dniepr and are now centred around Cherkessk. It is possible only to summarize
the variety of these peoples here, by enumerating them and their languages (Appendix A and
B).

The task of building up an overall archaeological and environmental framework for
Daghestan has begun, although there is room for significant developments. Twelve-metre deep
peat bogs which could initiate an environmental sequence were located during our fieldwork,
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eg., at 2400 m asl., between Kuli and Kubachi. We may expect to find Palaeolithic and almost
certainly Mesolithic occupation in Daghestan, given that further to the west the Caucasus has
already produced unique high-altitude Acheulian material at ca. 2000 metres, The Chokhskaya
Neolithic is already known from a few sites, and there are hints of a Bronze Age with sites
located at altitudes up to at least 2200 metres. Both rock-engravings and paintings are claimed
to be Neolithic and/or Bronze Age. There is a considerable literature on this area of the
Caucasus, some reference to which is made in the attached bibliography.

Daghestan embodies important historical topics in Islamic archaeology. A branch of the
great Silk Road ran along the Caspian-shore. To avoid taxation at Derbent there were inland
branches of the Silk Road through the highland zone, running eg., through Vachi and Kumukh.
Important settlement sites, cemeteries, watch-towers, and fortifications are still detectable on
this axis.

Derbent dominated the coastal route, intersecting and controlling it in a manner similar to
other towns such as eg., Thessaloniki, with town walls running up from the sea to an upper
citadel. The Sassanid walls and fortress are preceded by a sequence of LBA, IA, Sarmatian,
Scythian and Khazar remains. These are succeeded by Islam, with one of the oldest mosques
of the region, and by the Ottoman Turks.

Daghestani and many other Caucasian villages appear as an extension of a Himalayan and
near-eastern technocomplex, rather than of European and certainly not of south Russian
models. These aul are highly nucleated, defensively oriented (pl. 2¢), and perennially occupied.
They may cling to ravines (pl. 2d) and cliff faces where, as at eg., Shangoda, they can climb to
five or six stories, and extend inwards into caves and recesses. The pattern of the Lek village
tends to be more concentrated, while around Avar villages a number of satellite settlements are
usually found.

The traditional flat roof is of compacted clay, a technique found widely from the near east
to eg., the limestone tauf of Malta. This has to be renewed annually using a stone roller, which
is typically left lying on the roof. Its presence would clearly constitute archaeologically
suggestive evidence for roofing technique.

Building stones are skilfully flaked (pl. 3a) but of very variable size, while their surface
is often left rough. Great use is made of features such as arches, supporting pillars, cellars (used
both for storage and for animals) and covered walkways between the houses, so that the
settlement attains the agglomerated complexity of a Pueblo. Particularly important buildings
such as mosques, or eg., the house dedicated by the inhabitants of Kumukh to their eminent
native citizen the Cosmonaut Musa Manarov, are dignified with stone rings.

The Daghestani aul differs in some important respects from the stone villages of the
Aromani in the Pindus or Albania. Those are essentially seasonally occupied, and comprise
substantial houses of ashlar masonry, with pitched roofs and gable ends, round windows, and
arches.

In the southern and eastern Carpathians the settlement pattern is altogether different again,
having being based probably since the Iron Age on a dispersal of function across the landscape,
with scattered thatched or shingle-roofed wooden houses, orchards, pastures and sheepfolds
(eg., Nanpris, 1976), and not on stone-built villages at high altitude. These various resources
are exploited on seasonally-based tidal pattern, ebbing and flowing into the mountains, with the
stine or sheepfolds at the high tide mark, and a whole series of other settlement types such as
the salash and the katun expressing functional and formal variety at different levels. I believe

28 —



that such classifications will be confirmed in the Daghestani context on the basis of further
work.

The pastoral sites of Daghestan are called kosh, a word which like so much pastoral
terminology is widespread in the near east. Here there are both similarities with and differences
from our other comparanda in the Atlas, Pindus or Carpathians. The kosh equate functionally
but not usually structurally with eg., the Romanian stina. They tend nowadays to be provisional
tented sites without significant associated structures, but a greater variety certainly exists than
was possible to survey in the time available. It was possible however to visit both functional
kosh and transit sites (pl. 2b).

The Leks take their sheep down to lowland kutan sites for the winter, especially the
Caspian steppe, and the Agrakhansky Poluostrov projecting into the Caspian. Transhumance
to these pastures (fig. 2) used to take 10-15 days on foot, depending on the weather. The sheep
were on pasture east of the high mountain of Dyultidagh during June, July and August. Around
the 10th September they would leave, arriving in about three days at Khuti, on ¢ 13th-15th
September. There they stayed until the very beginning of November when they left for the
Caspian lowland, taking routes and using overnight stops which were traditional from at least
the nineteenth century.

Payment was made to villages along the route, and in places there are sheep drove roads
ca. 200 metres wide.

During the stay in the poluostrov lambing takes place between the 15th March and the 30th
April, after 5 months pregnancy. Shearing took place ca. 1-15th May, and the flock started back
ca. 17th May. They would again stop over in Khuti for 5-10 days, waiting for the summer
shepherds. The sheep of an Avar village, such as Shangoda, would pasture in summer on the
high Caucasus near the Georgian frontier, wintering not on the poluostrov where the Leks go
but further inland west of the Caspian on the Nogai steppe.

Other distinctive forms of settlement are found over the Caucasus as a whole. The
remarkable structures called darbazi are characteristic primarily of the high plateaux of
Armenia, and of Georgia. These darbazi, eg., that of Chachkari in Georgia (pl. 5d) are massive
semi-subterranean wooden structures with corbelled roofs under tamuli. The same regions of
the Caucasus present storage structures of wood and wattle on four posts, cf. the Romanian
camara. The villages of the Svanetians in Georgia are particularly noted for their high watch-
towers, whose upper rooms are used for winter quarters (pl. 3b).

The wooden darbazi recall both prehistoric and recent European domed and corbelled
stone structures: for example such megalithic tombs as New Grange in Ireland, or the navetas
of Menorca, along with the domed stone trulli of S Italy; tholoi in Greece; mitates in Crete;
kyphes in the Dodekanese (MouTtsorouLos, 1989); kazuni in Istria; or the bories of Provence.

Prehistoric ritual structures and tombs were themselves often skeuomorphic of domestic
houses. For example, the great Iron Age monuments of Sarmizegetusa in the southern
Romanian Carpathians, at 1 100 metres asl., include both circular and rectangular arrangements
of finely dressed andesite, often interpreted as sanctuaries. The circular ones strikingly replicate
excavated high-altitude Dacian Iron Age shepherd huts, like those of Meleia and Rudele
(Nanbpris, 1981).

In variance of declared ethnoarchaeological principle we could look far afield, to the
Shosoin at Nara in Japan, for elucidation of the rectangular Dacian structures at Sarmizegetusa.
The Shosoin is a massive Imperial Treasury dating from the 8th century AD, built on a platform
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108 feet (33 metres) long. The whole building is supported nine feet above the ground by forty
massive wooden columns about three feet in diameter. These were deliberately split and then
re-bound with iron bands.

In the case of the Dacian Iron Age sites the andesite «column bases» of Sarmizegetusa
would form an ideal basis for such a structure. The raising of timber elements on stone to
preserve them from damp in the mountain environment has demonstrably been established
practice in the region from the Iron Age until more recently.

The spacious Mycenaean tomb near Mycenae known as the «Treasury of Atreus» is
another example. Its corbelled dome almost certainly replicates a contemporary 4th MBP
(fourth millennium BP) tradition of domed round huts, similar to the colibe of the modern
Aromaéni in Greece, or to the kalyvia of the Sarakatsani, and itis specially relevant to the darbazi
of the Caucasus.

It was remarkable to find szupa-like structures in highland Daghestan, sometimes with the
addition of rags fluttering on sticks; eg., in the village of Khosrech near Kuli (pl. 1b). Despite
appearances these are neither Buddhist monuments nor are the rags prayer flags. The stupa is
vaguely associated with good luck and well-being, while the practice of tying rags to holy trees,
near water sources, or near the tombs of holy men is a widespread ritual in Europe and Asia,
and extends through the Near East and into Tibet. Examples have been met in the course of
HZEP fieldwork, over an area ranging from Ireland and Denmark into central and south-east
Europe, Greece and Anatolia. In Daghestan they appeared eg., on the sacred tree in the village
of Tsukhadar (pl. 5¢), and on the tomb of a holy man said to be an effective rain-maker, located
in a cemetery near the village of Vachi.

The horse is still the most effective means of communication in the mountains, although
roads now reach some of the villages. The highest village in Daghestan, and probably in the
Caucasus or Europe, is Khurrush, to the south and west of Derbent close to Azerbaijan, where
ca. 80 families live at ca. 3000 metres (9800 feet). There is no road for the last 18 kms., and
access is only by horse or on foot.

Terrace cultivation in Daghestan goes up to easily 2200 metres as defined using an
accurate altimeter. Disused terraces are one of the most notable feature of parts of the
Daghestani landscape, while there are also terraces within villages. Vines are said to have been
significant in the past, but there was a wide range of cultivars. In some areas the use of narrow
terraces for high altitude cultivation of steep slopes is on an almost South American scale (pl.
2a). No very great antiquity can be demonstrated at present for the terraces themselves. Their
floruit probably relates to a period of breakdown of traditional agriculture, at a time well before
the the whole system was deliberately destroyed under socialism.

Another feature of Daghestani highland agriculture is field clearance for tillage or pasture.
Large heaps of field stones are found, eg., at 1850 metres near Vachir Baku below Ts’ishi and
the mountain of Khun Zunta. Vachir Baku is itself a great mound representing the robbed
masonry of a fortified Pre-Islamic watch tower or fort of ca. 8th-9th centuries AD, overlooking
its associated settlement. Excavations in the region by Munchaev in the 1960’s produced
quantities of Byzantine goldwork. Burials from the ravine below Khaimi village nearby yielded
bronze bracelets.

Vachir Baku lies where the road leaves the plateau, and it dominates one of the inland
branches of the Silk Road. These passed through the valleys to Kumukh, partly to avoid taxation
at Derbent which commanded the coastal route. Watch towers, or their sites, are common
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adjuncts of village defences. One such notable site occurs as a mound at the end of a long spur
dominating the valley below the aul of Buhkti. An ancient round watchtower existed in Kuli
until it collapsed during the night of the 8th September 1958,

Certain of the Daghestani villages still specialize in making pottery (at Balchar), or the felt
cloaks called in Lek varsi (=Russian burka) which are made at Andi and still used by the
shepherds. Kubachi is specially famous for its metal work. Important items of masculine culture
were silver-mounted fur (Caucasian mountain goat) horns, swords, and kindjhal daggers (pl.
1d and 6¢); while soumak-weave kilims, felt patterns, carpets, and the dress items characteristic
of the Caucasus were often (but not exclusively) a feminine contribution. When Kubachi was
flourishing it imported pottery and other items which document its trading relationships.

A constant factor affecting highland zone prosperity, whether in the prehistoric or historic
context, is the close relationship always apparent to developments in the lowlands. In
considering the exploitation of the highland zone it is necessary to recall how, despite having
no obvious physical advantages, certain mountain villages rise historically to importance, as
commercial centres with far-flung connections. This reflects two characteristics of the highland
zone itself, its high connectivity, and the stimulus to human initiative afforded by impoverished
resources. For example, the hermit in Sinai, the muleteer of the Pindus, the Mijaci of the Drin
valley at GaliCnik in Macedonia, the Aromini in their Balkan settlements like Moschopolje in
Albania, and Aminciu, Siracu, or Calarli in the Pindus ; just like the potter of Balchar, or the
metalworker of Kubachi in the Caucasus: all of these created something out of nothing, in
regions which were conspicuously devoid of natural resources.

By contrast when human initiative was stifled under communism, whole regions intrinsically
endowed with immense natural and cultural wealth, such as the Caucasian or Carpathian
highlands, saw men living in conditions of abject poverty. Irrespective of theory, this proved
to be the actual practice.

THE DAGHESTANI VILLAGE OF KHUTI

Although by no means the highest or most dramatically situated of the mountain villages
of Daghestan, Khuti near the ancient capital of Kumukh may serve as an introduction to the
characteristics and the potential for wealth and improvement of such villages.

Kumukh itself is an important inland settlement, which could be regarded as in reality the
capital of Daghestan, since the port of Makhachkala is an artificial Soviet creation. Kumukh is
an historic site, lying between two deeply incised rivers, on an inland section of the Silk Road
which branches away from the Caspian coast. Many caravans chose to take this route in
preference to paying taxes at Derbent, which straddles the coastal route. The ancient mosque
of Kumukh contains a number of items such as a shield, an inscribed helmet (pl. 6a) and a shirt
of chain mail (pl. 6b). Such items were being used in the Caucasus as late as the last century.
Harry Luke (1924: 204) even alludes to a wearing of chain mail in combination with adherence
to the doctrines of Karl Marx.

Khuti lies at ca. 1740 metres asl., in a wide treeless valley. It has a good microclimate on
a south-facing slope with very little wind, and ca. 300 sunny days in the year, even when snow
is lying on the ground. The catchment includes good pasture land, and agricultural terraces on
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which a species of wheat is grown which was introduced from the Altai, as well as a very wide
range of root crops and vegetables. Reaping by hand is still practised in several areas of
Daghestan (pl. 5b).

During August 1991 Khuti was occupied by ten families, totalling about 20-25 people,
mainly women, and including 8-10 children. Many of the houses are derelict, and it might
technically be classified as a semi-deserted village, but it is by no means abandoned in fact or
in spirit. The physical dereliction is in large part the result of socialist policies of expropriation
and centralization during the Soviet occupation of Daghestan, which led to the final abandonment
of the terrace system. The inhabitants of Khuti, as of many other localities, now wish to return
and to revive their village. In historical perspective it has after all been destroyed and re-built
frequently, or as the inhabitants put it «seven times».

Just like many of the villages of south-east Europe, Khuti has moved its location in course
of time, so that the village territory in effect contains a number of deserted village sites, a fact
of which any form of catchment analysis should take account.

The central position, and proximity to the old mosque, of the Dibirov house in Khuti,
which was made available as a base during our work, makes it explicit that this house belongs
to an important man. It has big arched stone cellars in which cattle are stalled in winter. In the
courtyard there are an inhabitable outhouse used eg., by visitors or older female relations, and
a summer kitchen abutting on stone-arched store-rooms with arches, some of which lead to a
rear entrance on a lower level. The summer kitchen is in the open but under the arches leading
to the cellars (pl. 4¢).

Storage as a fundamental attribute of the house, and one which has profoundly influenced
behaviour since Neolithic times, has been somewhat neglected. It had an impact not only in the
economic sphere but also bio-socially, facilitating womens’ role at home and as mothers, and
probably extending their reproductive life.

A distinction has to be drawn within the Daghestani aul between storage of provisions,
and store rooms for valuables. At Khuti a small winter kitchen in the cellars is used as a food
storeroom. It contains large old storage jars made in the potting village of Balchar, and has
culinary plants hanging round the walls, large wooden flour chests which are often carved, and
covered storage pits for root vegetables and potatoes. The provisions stores are in cooler
locations and contain such items.

Store rooms for valuables are in secure not necessarily cool locations within the buildings,
and may contain all sorts of wealth items ; such as copper water jars, whose typology varies from
village to village, and lacquer or pottery vessels, kilims and shoulder bags (cf. torba), samovars,
felt boots (pl. 1c); or the mounted or unmounted horns of the #ir or wild goat (pl. 1d) which are
prestige items. Other prestige valuables, such as Kubachi-mounted swords (pl. 6¢) will be
secreted around the house. There will also be functional items such as horse-hair (pl. 6d) or
sinew sieves, while the odd side of dried meat or bundle of plants may be present. A significant
feature in these store rooms, is the use of bundles of certain species of dried plants for quite
specific functions such as to repel mice, or moths. This urgently demands investigations which
could establish their real properties.

A regular feature of many well-off Daghestani houses is the metal-covered wooden chest
(butt tukha or sunduk) used for storing valuables and clothing. The chest in the Dibirov house
in Kumukh measured 1.40 m long x 60 cms high and 70 cms deep (pl. 3¢). The current fashion
in these chests is for a wooden base covered in sheet metal, stained golden red and decorated
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with thin (1-2 mm wide) contrasting strips of bright-coloured metal. These are hammered on
with tiny disk-headed black nails to create lattice patterns. At each short end there are two
handles. There are usually three clasps for padlocks, or for a bar which passes through all three
and can be sealed.

The storage chest is a common feature of European peasant culture, eg., the lada cu zestre
or dowry chest of Romania, the Greek larnax, or indeed the Renaissance Italian cassone, and
widely distributed as far as central and northern countries.

Stone stairs against an outside wall in the courtyard at Khuti lead to a wooden balcony
which is at the level of the main entrance from the upper roadway, and to the living rooms, of
which there are four. These intercommunicate, in one case through the rear of a low cupboard
behind hangings. The floors are of beaten clay, covered with old carpets.

There are four main types of such weaveries, which may also serve as wall coverings:

1) The characteristic Daghestani soumak-weave kilims, in which the weft threads are twisted
around the warp.

2) Regular kilims.

3) Regular pile carpets.

4) Embroidered and cut-out felt hangings, or kaitag.

These each embody in their own way a set of ancient Eurasian traditions, and the fact that
they here coincide epitomizes the position of Daghestan as a reservoir of variety set in a cultural
ecotone. In this respect it is comparable with south-east Europe.

The ceilings have wooden beams, supporting a pitched attic roof open at both ends under
which at least ten species of dried plants were hanging, with others spread to dry on the floor.
The word used for this covered but airy space under the roof'is cherdakh. This name is present
in south-east Europe in shepherding terminology for the roofed structure set up on posts without
walls to provide shade for the sheep at mid-day: eg., the Romanian cerdac, the Hungarian
csardak, or the Greek tsardaki.

The diet contains large quantities of meat; mainly mutton, and often boiled. There are also
pitta-like breads, thin hot cheese pittas, sour cream, honeycombs and honey. Radish is often
eaten with the honey. Pitta bread ovens (eg., in the village of Bukhti, pl. 4d) are open-topped
domes of pisé, deeply grooved on the interior, with incised designs whose functionality the
archaeologist would have to be attentive to appreciate if they were found in a fragmentary state.
He would be wrong for example to interpret them as wall decoration.

The dough is prepared with oil and yoghourt, and the oven itself is coated with an oil and
butter mixture. The flat pittas then adhere to the walls of the oven (pl. 4d) which are pre-heated
with a brushwood and grass fire, and they drop off when golden brown. Like the domed gastra
or testa found in south-east Europe at least as far back as the Iron Age, or the metal baking
domes covered in ash used by Bedouin, this is another effective variant method for baking pitta.
Fuel in the largely treeless environment of the Daghestani village is usually provided by cakes
of dung (pls. 3d and 5a).

Hinkal, the Daghestani variant of pasta, is almost a national dish, and comes in various
shapes and sizes. These may vary from fist-sized lumps among the shepherds to something
more refined in the household, and is usually eaten with adjica (a hot tomato sauce). There are
red and green peppers, tomatoes, black pepper, egg-plants, potatoes, and rice; to mention only

34 —



some of the great variety available. Some of this was produced within the traditional economy
based on the high terrace cultivation, and some is more recent. Bechives are tended in the valley
below Khuti, on a prominent hillock between two streams a kilometre below the village, where
the bees have a rich range of herbs and flowers upon which to draw.

Tea cultivation is potentially a significant resource in the Caucasus. Among the varied
ethnoarchaeological uses of plants in Daghestan the infusion of herb and steppe teas is
important. There are two main tea plants: uzul Likhri (Likhri’s leg), which has yellow flowers;
and kkhio-kkhio-mari, with blue flowers. The Steppe tea, also known as «Georgian» or Nogai
tea, comes in hard compact bricks of ca. 36x17x4 cms (pl. 4a) incorporating the twigs as well
as the leaves. Scrapings from these bricks are boiled and prepared in a bow! with milk, pepper,
and melted butter or, in Kalmykia to the north between the Nogai Steppe and the Volga, with
mutton fat, to make a highly palatable drink (pl. 4b).

As already noted, certain plants are used as insecticides, some to repel moths from the
storerooms, and others to discourage mice. It would be important to isolate the active principle
if any in such compounds, bearing in mind how eg., Pyrethrum has provided a benign
alternative insecticide to DDT. Medicinal plant use is another dimension of the culture.
Gelatine in milk, very likely isinglas from sturgeon swim-bladders, was offered for an
indisposition. Goat fat was also proferred, for massaging a shoulder after a fall from a horse;
but it proved possible to avert this cure by insisting that only bear’s fat would be acceptable.
Many other plants are in use for a wide range of purposes; eg., the dried roots of devyatsil (Latin:
Inula, Russian: Devyasil or Devyatisil = Scabwort, Golden Saxifrage, or Elecampane) the
smoke from which is an effective decongestant when inhaled.

There was no intention in this paper to undertake systematic comparisons or to draw
overall conclusions. This would be pretentious before further long-term work can been done.
The aim was to refer to some methodological principles and to draw attention to the very
striking ethnoarchaeology and potential archaeological importance of the Caucasus, with its
rich human and natural variety; and especially to Daghestan as the Land of Mountains in the
Island of Languages.
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walking compasses, or other status items and personal attributes, would be represented on their grave stelae.
b) Stupa (non-Buddhist) near the cemetery in the village of Khosrech. Rags are attached. The woman carries
a water jar, the forms of which vary locally. ¢) Quilted winter boots of felt, from the storerooms of Megamet
Gadji, Headman or Khun Butia of the village of Kuli. Womens’ boots (left) are cut away under the knee, while
Mens’ (right) rise up in front of it. The soles are reinforced with pitch. ¢) Prestige items: sword and sabre
of Kubachi metalwork, and a kindzhal (right) or Caucasian dagger. The Drinking Horns of the uir or
Caucasian wild goat are scraped with a glass edge, highly polished. and mounted in silver.

a) Intensive and extensive terracing around Meghib village, seen from the mountain of Turkche Dag. This
single Avar village speaks its own language, Meghib. b) A kosh or shepherd site between Kuli and Kubachi;
intransit, with no structures, and hurka (capes) and other equipment strewn on the ground. ¢) Fortified house
inold Vachi, at ca. 2100 metres (6890 feet). d) The architecture of Mukhar, above a ravine; note the beehives
(Jower centre).

a) Dressed stonework at the house of the Khun Butta Headman of the village of Uri. b) Winter living quarters
on the upper floor of a tower-dwelling of the Svanetians, with bunks and storage spaces (ALPAGO-NOVELLO
et al., 1980). ¢) Butt tukha or big metal-lined chest for storage, from the house of a prominent family in
Kumukh. d) Aerated storage wall of dung cakes in Khuti. In the treeless landscape of Daghestan these
constitute a major fuel resource (see pl. 5a).

a) Bricks of Nogat steppe tea (scale in text), stamped with hammer and sickle and details of origin. b) Bowl
of Nogai tea, with milk, pepper, and butter. ¢) Cooking oven, fired by brush and grasses, in a summer kitchen
in Khuti, under cover but open to the courtyard. d) Bread oven at Bukhti; a conical dome with an open top.
The interior is incised so that pirra breads stick to the heated pisé wall (see text).

a) Cakes of dung with finger impressions drying on a wall in Mukhar. The devices made from tyres are not
drinking troughs. They stand on the wooden feet, so that sheep can be inverted into them for human
convenience during shearing. by Reaping by hand at Vachi: 1990 metres (6529 ft.) asl. ¢) Cult tree with rags
at the Derghi village of Tsukhadar. d) Corbelled wooden interior of a semi-subterranean Georgian Darbazi
at Chachkari (after ALpaGo-NovELLO ef al., 1980).

a) Persian helmet from the mosque museumat Kumukh, b) Chain mail from the mosque museum at Kumukh.
¢) Inscribed niello silver hilt of a Kubachi metalwork sword belonging to Megamet Gadji, Khun Butta of
Kuli. d) Horsehair sieve from the storerooms of Megamet Gadji. The threads are twisted from several
horsehairs.

(Photographs by the Author, apart from pls. 1a, 3b and 5d).
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APPENDIX A

PropLES OF THE CAUCASUS
(With a list of some travellers)

This list based on that drawn up by Erckert (1887) for the peoples of the Caucasus is not intended as a scientific
classification, but it gives some indication of the range and variety of human groups as perceived in the region at that

time.

<ARYANS»
Russians Ossetians
Kurds Germans
Tat Greeks
Romanen (sic, Gypsies) Talys
Armenians

GEORGIA
Georgian Pshavi
Imeri & Guri Tushi
Lazi Mingreltsi
Svanetian

URAL-ALTAI

Tatars Kalmyk
Azerbaijan-Tatars/Tatars Ehsten (Finnen)
Turkmen & Kirghiz Karachai

Kumikh eg.. Turki village near Makhachkala
(The Kumikh are Turkish speakers divided into two very similar dialects)

Nogai & Edissani

(These are Turkic speakers. The tent-dwelling Nogai tormed part of the Mongol «Golden Horde»)

LESGHI (DAGHESTANI)

The Lesghi are found in southern Daghestan. There is a literary language and 10 dialects.

t SEgp =
3 Centralgp =
4 Westerngp =
>

language group)

Kiirin

Gargua (Derghi)

Lek (Kazikumukh)
Avar & Dido & Andi

Plus the Cherkez (Adighé), the Avkhazi, and the Chechen-Ingus (who also belong to the Daghestani

The region of «Bolshaya Kabardas was one of the artificial units established by Stalin. It incorporated the north
and west Caucasian region containing the Cherkez people, with one language and its dialects: consisting of the:

Avkhazi
Abadzini
Abadzekhi

Ubichi (now apparently extinct)

Adighi
Kabardinsti
Cherkessi

Other groups include e.g., Gypsies, Jews. There are two Jewish high villages in the mountains. The Dati were

Jews converted to Islam.
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Classification of the Lesghi

KURIN or SE group

Kiirini

Aguli

Dscheki & Krys

Buduchi

Rutuli

Zachuri

Khinalugi

Artschini

Tabassarani (SW Caspian coastal area)

Udeni

W group
Avars (northern & southern groups)
The Avars call themselves Merula; the Leks call them Yerusa; Avar is the Russian term. There are 14 Avar
groups; or rather a literary language and 13 dialects. They tend occupationally to gravitate into politics.

Dido Kaputschini
Dido
Chwarshi
Andi The village specialises in making felt

burkha cloaks

NE group
Derghi
Derginci is a Russian term, and they have 3 dialects: the White Derghi, Black Derghi, and that of Kubachi, the
metal-working village. They tended to gravitate into the army, KGB and potice.

CENTRAL group

Leks
There are 2 dialects: the Black Leks, ie., the Kulinci from Kuli; and the Kumukhtsi from Kumukh = Kazikumukh.

the Ca

Some Tray Century

Istarchi, Masudi 10th
Marco Polo 14th
A Nikitin 15th
Chelyabi, Olearius 17th
Salmonov, Peter 1, Gmeli 18th
John Dos Pasos visited Daghestan ca. 1920
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APPENDIX B
LaNGuAGE GROUPS

«LESGHI or DAGHESTANI»

NE Group or Dargua (Derghi)

Kaitach Madjalis)

Kaitach

Kubachi

Warkun Dargua (Ashti)

Akusha-Kaba (Akusha)

Akusha-Kaba (Khurilashi or Hyrcanian)
SE Group or Kiirini

Kiirini (Achti)

Kiirini (northern group)

Aguli (Agul-Koshari)

Aguli (western)

Dzhek

Budukh

Rutuli

Zakuri

Khinalugi

Ardzhini

Tabassaran (Chushni)

Tabassaran (southern)

Central or Lek group
Lek or Kazikomukh
Lek or Kazikumukh (northern)
(The Lek language has a number of distinctive sounds and uses a special variant of the Russian alphabet)

Western Group

Avar
Avar (northern, in Khunsach)
Avar (eastern, in Chirkei)
Andi

Andi or Kuanal

Botli or Buyukhadi

Godoberi

Karata or Kira

Kuanada or Bagulai

Hihatl or Chamalai

Tindi or Idi or Tindal
Dido

Khvarshi

Dido, in Kuderi

Hunsal in Nachada

OTHER CAUCASIANS
Georgian
Cherkess or Adighé (Shapsughi)
Chechen (Itskheri)
2=ca 32
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MALGORZATA KACZANOWSKA* and JANUSZ K. KOZELOWSKI**

ENVIRONMENT AND HIGHLAND ZONE EXPLOITATION IN
THE WESTERN CARPATHIANS (VII-VI MILLENNIUM BP)

SUMMARY - Environment and highland zone exploitation in the western Carpathians (VII-VI millennium BP). The
starting point of this paper is the situation in the late Mesolithic when the Western Carpathians constituted an important
cultural boundary between the Janislawice Culture in the northern and western technocomplex (the Sauveterrian and
the Beuron-Coincy Culture) in the south. At the same time the presence of obsidian artefacts north of the Carpathians
may indicate contacts between hunter-gatherers and the farming groups of the Danubian Neolithic. However these
contacts did not exist in the oldest phase of the Linear Pottery Culture. The role of the Carpathians as an unpermeable
cultural boundary persisted in the period of the Early Linear Pottery Culture inside the Carpathian range. The first
penetration of neolithic settlement into the intermontane basins from the south is seen in the period of the Late Linear
Tiszadob group which reached the Sari¥ Basin, and from the north, from upper Vistula Basin, the Western Linear
Pottery Culture reaching the Spi$ basin. The next phase of settlement in the Carpathians is represented by the Biikk
Culture in the Sari§ basin, and can also be seen on the northern borders of the eastern Slovakian Lowland. The Biikk
Culture influenced the natural environment primarily by initiating the process of deforestation. Following the Bikk'
Culture occupation a settlement hiatus takes place and there are no attempts to settle mid-mountain valleys from the
south. On the other hand, penetration of settlement from the north (from the Vistula and San basins) via the Carpathians
can also be observed. This diffusion of settlement is represented by the groups of Malice Culture and the Lengyel
Culture groups of the Vistula basin. The occupation of these regions comes to an end in the middle of the sixth
millennium BP and a hiatus continues up to the Eneolithic when population groups of the Funnel Beaker Culture again
penetrate into the Carpathians from the north. Our considerations have been based on the analysis of the influence of
anthropogenic factors on the natural environment, interregional links reflected in the distribution of lithic raw
materials, and on the analysis of settlement patterns.

RIASSUNTO - Ambiente e sfruttamento montano nei Carpazi occidentali durante il settimo e il sesto millennio BP.
Ii primo punto affrontato in questo lavoro riguarda la situazione nel Mesolitico recente, quando i Carpazi occidentali
costituivano un importante confine culturale fra la Cultura di Janislavice, a nord e ad occidente, ¢ le Culture
Sauveterriana e di Beuron-Coincy, a sud. Durante lo stesso periodo, la presenza di manufatti di ossidiana a nord dei
Carpazi indicherebbe I'instaurazione di contatti fra cacciatori-raccoglitori mesolitici e comunita neolitiche danubiane.
Questi contatti, in ogni caso, non sono documentati nel momento pili antico della Linearbandkeramik. 1l ruolo dei
Carpazi, come confine insuperabile persiste, all’interno del bacino carpatico, sino all’inizio della Cultura della
Bandkeramik. La prima documentazione di insediamenti neolitici di provenienza meridionale, nel bacino dei Carpazi,
& testimoniata a partire dal periodo di fioritura del Gruppo di Tiszadob che raggiunse il Bacino di Saris; mentre a nord
la Bandkeramik occidentale, dal Bacino della Vistola, raggiungeva lo SpiS. La fase successiva di insediamento nei
Carpazi & rappresentata datla Cultura di Biikk, net Bacino di Sari%; mentre sono noti alcuni siti anche nelle pianure della
Slovacchia orientale. L'impatto sull’ambiente dei portatori della Cultura di Biikk & evidente nell’inizio del processo
di deforestazione. Posteriormente alia Cultura di Biikk, si assiste ad uno iato abitativo ¢ non si conoscono tentativi di
insediamento nelle valli di media montagna, partendo da sud. D’ altra parte, dai Bacini della Vistola e di San, siti a nord,
si assiste ad una penetrazione insediativa. La diffusione degli abitati & documentata dai villaggi della Cultura di Malice
e di Lengyel provenienti dal Bacino della Vistola. L’ occupazione di questi territori termina verso la meta del sesto
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millennio BP. Lo iato si protrae sino al Calcolitico, quando popolazioni della Cultura TRB raggiunsero i Carpazi, da
nord. Le nostre considerazioni sono basate sull’analisi dell’ influenza dei fattori antropogenici sull’ ambiente naturale,
sui contatti interregionali interpretati sulla base della distribuzione dei materiali litici e sull’analisi della distribuzione
degli insediamenti.

INTRODUCTION

The mountain range of the Western Carpathians occupies a key position in the territorial
pattern of Neolithization in Central Europe. The main ridge of the Western Carpathians
constitutes the watershed between the Vistula and the Danube basins, the line which marked
the boundary between the South-east European First Temperate Neolithic (FTN) and the
Danubian «Bandkeramik» which emerged in the zone south-west of the Western Carpathians.

The Western Carpathian range is made up of a number of separate groups of high
mountains, the Tatras being the highest among them (up to 2900 metres). These groups are
separated by tectonic depressions, surrounded by large territories with lower mountains where
the vegetation-landscape belts are weekly marked. These pass into hilly plateaus, levelled by
denudation processes, rising to 500 metres. The northern slopes of the Western Carpathians are
cut by meridional valleys of the Vistula tributaries, whereas the southern slopes are cut by the
valleys of the Danube and Tisza tributaries. Basically, they are also meridional, but sometimes,
in tectonic depressions their course is latitudinal and they broaden into mid-mountain basins.

The distinct ecological setting of the Carpathians can be seen not only in the tiers of
vegetation belts, but also in the greater humidity in comparison with the surrounding plains.
Distinctly continental conditions are more conspicuous in the mid-mountain basins and on the
southern edge of the Carpathians, notably in the Tisza basin.

During the Early and the Middle Holocene we can divide the Western Carpathians into two
periods in terms of settlement pattern (VaLbe-Nowak, 1988):

1. The Neolithic, when settlement was limited to sub-Carpathian regions, primarily the loess
areas on both sides of the Carpathians and to the edge of alluvial valleys. Except for the
initial period, this is the time of development of trans-Carpathian contacts.

2. The Eneolithic (starting from end of the sixth millenium BP) when settlement encroaches
into the highland zone extending beyond the range of loess plateau and foothills. Trans-
Carpathian contacts intensified at that time.

The objective of this paper is to analyse, first of all, the variability of human occupations
and activities in the territories situated on both sides of the Carpathians in the first period
mentioned above, and to look into the interaction of cultural systems in the territories in
question, particulary in terms of settlement/subsistance strategies. Such interaction must have
reflected the possibilities and usefulness of crossing the barrier of the Carpathians. Moreover,
it must mirror the forms of social organization and subsistance strategies facilitating trans-
Carpathian contacts.

From the point of view of inter-dependence of cultural systems on both sides of the
Carpathians we can distinguish three types of relations, in which:

1. The Carpathians constitute an impermeable barrier between various archaeological
taxonomic units. An example, described in detail later in this paper, is the situation in Late
Mesolithic and the Earliest Neolithic. In the latter period the Carpathians were crossed
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exclusively via the western, extra-Carpathian route, through the Moravian Gate.

2. The Carpathians were crossed from the north to the south by population groups belonging
to cultural units which formed west and north of the Carpathians. Anexample of a situation
like this is the penetration of Linear Pottery (LP) people from the Upper Vistula Basin in
the direction of the Poprad Valley, and the people of the Malice Culture in the direction
of the Upper Tisza Basin.

3. Bilateral contacts were maintained viathe Western Carpathians, registered in archaeological
sources through exchange of some goods (pottery, lithic artefacts). This situation is
observed in the period of the Younger Phase of LP among various taxonomic units
representing the Western and the Eastern LP. It requires explanation in the context of raw
material procurement systems embedded in other aspects of subsistance/settlement
strategies and social complexity.

MESOLITHIC AND INITIAL NEOLITHIC

In the Mesolithic, particularly in its late phase, the Western Carpathians were an
impenetrable barrier between the Janislawice Culture in the Upper Vistula basin and the
cultures of the Western Technocomplex (Beuron-Coincy) and —-possibly —the Epitardigravettian
found in the Carpathian Basin as far as the Upper Tisza basin (Kozrowski S.K., 1981). So far
no sites have been discovered within the Carpathian basin that would belong to the Janislawice
Culture representing the Eastern Technocomplex and associated with the Rudoostrov Culture
in the Dnieper basin.

Within the Carpathian basin Mesolithic sites are relatively rare in comparison with the
settlements of the Janislawice Culture in the Upper Vistula basin. South of the Carpathian ridge
we have only single Mesolithic inventories resembling the Beuron-Coincy complex (e.g. Barca
1in the KoS$ice Basin: BArTA, 1966). This situation, however, may in part reflect the asymmetry
of the chronological position of Late Mesolithic sites on the two sides of the Western
Carpathians. Thus most of the sites of the Janislawice Culture in the Upper Vistula basin may
(Kozrowski S.K., 1969) be contemporaneous with the settlement of the earliest phase of the
Eastern Linear Pottery Culture (ELP) within the Carpathian basin, and with enclaves of the
settlement of the earliest Western Linear Pottery Culture (WLP) in the Upper Vistula Basin. In
this light, finds of individual obsidian artefacts on the sites of the Janislawice Culture in
Ranizoéw in the San basin and in Grzybowa Goéra, site XII1/59 in the Kamienna Valley may be
the effect of contacts between the mesolithic population and the people of the LP in the second
half of the seventh millenium BP, when obsidian artefacts from the Zemplin-Tokaj Plateau
appeared in the LP (Kozrowskr S.K., 1989: 157).

The Earliest Neolithic on the two sides of the Carpathians is represented by two
approximately synchronous but taxonomically different Linear Cultures: south-westand north
of the Carpathians by the WLP and in the Tisza Basin by the Eastern ELP. The latter culture
shares many more characteristic features with the First Temperate Neolithic of the Balkan-
Danubian type (StarCevo-Kérgs Complex) observable in the technology and morphology of
chippedstone industries, settlement pattern, dwelling construction and subsistance (Kavicz and
MakkaY, 1977; Siska, 1989; Kozrowski S.K., 1989). Pottery of the earliest phase of the ELP
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from the Kosice Basin (the so-called Proto-linear Phase) bears closest resemblance to the
Szatmdr group of the Great Hungarian Plain (S13ka, 1979). In the Early Phase ELP settlement
is restricted to the KoSice Basin and the Eastern Slovakian Plain. Itis only at the end of the Early
Phase that the boundaries of this settlement shift slightly to the north in the valleys of the Torysa
and Laborec rivers reaching the southern edge of the Sari§ Basin.

In that period the systems of raw materials procurement rely almost entirely on raw
materials from the Tisza Basin (Kozrowski S.K., 1989): in the KoSice Basin these are mainly
limnoquartzites (ca. 65%) and obsidian (30%), whereas in the Eastern Slovakian Plain almost
exclusively obsidian (95%). Each of the raw materials is represented in equal proportions in all
the stages of the operational chain from unworked nodules to retouched tools. Thus, there is no
indication of specialization, and particular groups obtained their materials directly from the
outcrops. The site representing the end of the Early Phase of the ELP situated farthest to the
north i.e. PreSov-Sarigské Liky,does not differ from this picture (S13ka, 1976; Kozrowski S.K.,
1989), while the relatively higher ratio of obsidian than that in the KoSice Basin is accidental,
caused by the small sample of artefacts. This points to the regional circumscription of the ELP
groups, for whom even the middle range mountains of Northern Slovakia constituted a barrier,
not only beyond their adaptional abilities but discouraging even seasonal penetration (fig. 1).

The settlement of the Upper Vistula Basin by first farmers- breeders should, beyond doubt,
be related to the influx of new people via the Moravian Gate from the territory of Moravia in
the pre-Notenkopf Phase of the LBP (Kurczycka-LeciEiowiczowa, 1989). Individual sites from
that period are known in the Vistula terrace east of Krakdéw (Nowa Huta, Zofipole) and in the
Sandomierz Platean (Samborzec), although the Krakow-Czestochowa Plateau was also the
area of penetration (the Okopy Wielkie Cave). Throughout assemblages of the pre-Notenkopf
Phase, starting from south-western Slovakia and Moravia, lithic artefacts are very rare (LEcH,
1985). This creates an impression that in their first phase of expansion these population groups
had not yet made a reconnaisance of sources of raw materials. A good example is a small series
of lithic artefacts from the Pre-Notenkopf Phase from Nowa Huta sites 12, 15 and 62. The
artefacts are made entirely from flint obtained from alluvia located west of the sites during
migrations. Here we have to do with the simplest system of procurement, namely: random
collection of rocks which occurred locally along the route of migration (CAspPAR ef al., 1989;
Kaczanowska er al., 1987). Similarly, in northern Moravia ~ the initial region of migration —
artefacts are found made from local flints from glacio-fluvial deposits. Single artefacts made
in Swieciech6w flint which are found in Mohelnice are the evidence of maintaining contact with
the region of origin of migration (Kozrowskr J.K., 1970). In the situation of small-scale
production, absence of specialization, lack of knowledge of deposits, the circulation of
individual artefacts made in extralocal materials may be explained as the evidence of
unsystematic contacts between newly settled territories and the original region. Contacts like
this were maintained along the route from northern Moravia to the Upper Vistula Basin.

In the same period the western Carpathians constituted an obstacle to settlement from the
north. Settlement spread in the river valleys intersecting the /oess plateaus, and south of the
Little and White Carpathians was limited to lowland territories.
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THE YOUNGER PHASE OF THE EASTERN LINEAR POTTERY (ELP) AND THE
NOTENKOPF PHASE OF THE LINEAR POTTERY CULTURE (LP)

From the point of view of the distribution of settlement in the Western Carpathians this
is the first period when settlement makes an irruption into mid-mountain valleys on the southern
side of the main Carpathian ridge. Those could be valleys surrounded by middle range
mountains (Sari3 Basin) or directly neighbouring the high massifs (Poprad Basin). In terms of
cultural taxonomy this is related to two main Linear Complexes that continue developing on
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Fig. 1| - Site distribution map of the first chronological horizon: 1) oldest phase of the Linear Pottery Culture (LP),
2) Szatmar Group, 3) protolinear phase of the eastern Linear Complex, 4) Kop&any Group of the ELP, 5)
Barca Il Group of the ELP.
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both sides of the Western Carpathians.

A characteristic feature of the ELP is the shift of Tiszadob group settlement, originating
from the Kogice Basin, as far as the northern edge of the Sari§ Basin. In the southern part of the
Sari§ Basin the density of settlement is greater (7 sites). At the same time settlement from the
Eastern Slovakian Plain diffuses deep into the Carpathians along the valleys of Topla and
Laborec rivers. However, in the Sari§ Basin the Linear Pottery preserves incised motifs of
Tiszadob type. In the Topla and Laborec valley, on the other hand, both incised decoration and
a predominant role of black painted ornaments of the Raskovce type (Siska, 1989) can be seen.
Possibly, in the course of the northern expansion of the ELP contacts were initiated between
the Torysa and Topla valleys, and the Tiszadob groups which migrated from north to south
along the Topla valley (fig. 2).

The occupation of the northern part of the Sari§ Basin was undoubtedly of a permanent
character. Thus, the size of the settlement at Sari$ské Michal’any is fairly large, where 16
features have been excavated, but a much bigger settlement of the Tiszadob group was
established on the oposite bank of the valley (SI§KA, 1986). The settlement consisted of
overground houses observable as rectangular surfaces, up to 25 metres long, surrounded with
pits. Places where ovens had been destroyed are another indication of the existence of a house
(Kaczanowska ef al., 1993).

Subsistence economy in that period, had not yet caused major changes in the landscape.
Two types of wheat were sown (emmer and einkorn) in fields located closest to the settlement,
in all likelihood in very wet areas, periodically even flooded — as is shown by the presence of
macroremains of Chenopodium album (HanaLovA, 1977, 1993). This confirms that agricultural
activity was limited to lower parts of the valley. Stock-breeding shows domination of pigs,
followed by cattle, with sheep/goat only in the third position. The ratio of wild animals is in that
period minimal. The breeding structure indicates adaptation to local conditions i.e.: instead of
cattle-breeding (which was most important in the KoSice Basin and the Eastern Slovakian
Plain) pig breeding acquires importance. Excellent fodder was provided for this by the oak
woods in the Sari§ Basin, whereas the Eastern Slovakian Plain contained mostly marshy
riverside forests.

Raw material procurement at Sari$ské Michal’ any mainly exploited the local Carpathians
radiolarites. This material is followed by extralocal obsidian from the Zemplin-Tokaj Plateau
and Jurassic flint from southern Poland. All these raw materials are represented throughout the
complete operational chain. In the northern part of the Sari§ Basin, with a high ratio of Jurassic
flint and radiolarite, the raw material structure is different from that in the late ELP of the KoSice
Basin with its domination of limnoquartzites, or from the Eastern Slovakian Plain, with its
almost exclusive use of obsidian.

The simplest explanation of the occurrence of Jurassic flint at well above trace quantities
in Tiszadob group sites located farthest to the north, is to assume that there may have existed
contacts between the Tiszadob group people in the Sari§ Basin and the settlers of the Notenkopf
Phase of the LP from Spi$ and the Poprad Basin, who arrived in the Poprad Basin from the
territories of the Upper Vistula Basin. Another piece of evidence to confirm contacts like this
in the Spi$ Basin is a site at Smizany near Spisskd Novd Ves, where together with pottery of
the Notenkopf Phase sherds were also found decorated with typical Tiszadob ornamentation.
Unfortunately, this multiculture site is known only from rescue excavation (§15‘KA, 1989: 165-
167).
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Fig. 2 - Site distribution map of the Notenkopf phase of the LP and the younger phase of the ELP. Carpathian Basin

sites: 1) Poprad-Matejovee, 2) Lomnica (7), 3) Vikova, 4) Janovee, 5) Spissky Stiavnik, 6) Smizany, 7)
Vydrmnik, 8) Levoca, 9) Dihe Staze, 10) Dolany (?), 11) Klcov, 12) SpiSské Viahy, 13) Olcnava, 14) Porac,
15) Mocidl’any, 16-17) Ostrovany, 18-19) Velky Sarig, 20) Sariiské Michal’any, 21) KapuSany, 22) Presov,
23) Budmir, 24) Rozhanovce, 25) Barca-Svetla, 26-29) Kosice, 30) Ruskov, 31) Blazice, 32) Nizna Mysla,
33) Hutniky, 34) Sebastovee, 35) Peder, 36) Silica, 37) Ardové, 38) Kecovo-Ciertova diera, 39) Domica,
40) Vceelice, 41) Strdnska, 42) Pincing, 43) Lastovce, 44) Hreel, 45) Streda, 46) Zemplinskd Novi Ves, 47)
Secovskd Polianka, 48) Sirnik, 49) Michalovee, 50) Kop&any, 51) Velké Raskovee, 52-53) Licky, 54)
Pavlovee. Sites of the Notenkopf phase of the LP in the Upper Vistula Basin with obsidian and ceramic
imports of the Tiszadob Group: 1) Olszanica, 2-7) Krakéw-Nowa Huta complex of sites, 8) Zlotniki, 9)
Targowisko, 10) Rzeszéw-Staromiescie, 11) Trzebieslawice, 12) Boguchwala, 13) Kormanice.

The hatched area marks settlement concentrations of the LP in the upper Vistula Basin. 1) LP sites, 2) LP
sites with obsidian and ceramic Tiszadob Group imports, 3) Tiszadob Group sites, 4) Raskovee Group sites.
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The occurrence of the complete operational chain of Jurassic flint processing which was
brought as unprepared nodules both to the sites of the LP in the Spi% and Poprad Basin, as well
as to the sites of the Tiszadob group in the Sari§ Basin is the evidence of the absence of
specialized production for exchange. In view of that we may conjecture that this flint found its
way to the Poprad Basin by direct procurement, whereas the barrier of the watershed between
the rivers Poprad and Torysa was crossed in the course of random, probably accidental contacts
between the people of the two cultures (i.e. LP and ELP). The distribution of obsidian into the
Poprad Basin took place along the opposite route foliowing the similar sequence of procurement
methods (fig. 3).

The model of direct procurement in combination with non-systematic, random contacts
(eg. during pig herding, gathering plant foods or hunting) at the boundaries of mid-mountain
valleys cannot, however, be used to explain the presence of some of obsidian. Trace quantities
of this material are invariably accompanied by single sherds with Tiszadob style ornaments
recorded on the sites of the Notenkopf Phase in the Upper Vistula Basin (fig. 4), and by
relatively higher ratios of obsidian in the San and Wisloka Basins. The model, suggested by .
LecH(1990) of indirect exchange with «social meaning only» (i.e. without economic importance)
does not account for the extensive and multidirectional distribution of obsidian within the
context of nearly all settlement agglomerations of the Notenkopf Phase in the valleys of the
Vistula, San and Wisloka rivers. At the same time, the precise social context of such an
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Fig. 3 - Map of the main raw material sources in the Western Carpathians and adjacent areas: 1) obsidian, 2)
limnoguartzite, 3) opales and chalcedony, 4) radiolarite, 5) menilithic hornstones, 6) Jurassic flint, 7)
«chocolate» flint, 8) Swieciechow flint, 9) Dniester and Volhynian Cretaceous flint, 10) marginal zone of
the distribution of the «Northern» (erratic) flint.



exchange would be of great interest considering absence of specialization in exploitation or
processing of obsidian among people of the Late Phase of the ELP. The greatest importance of
obsidian is restricted to the Eastern Slovakian Plain, and a fall-off from 80 or 90% to 30% in
this raw material took place in the neighbouring river valleys and mid-mountain basins. In view
of the above: had there indeed existed a regular, down-the-line exchange between ELP and the
WLP, on both sides of the Carpathians then the functioning of an exchange like this would have
had to be justified by the exchange of some other valuable goods which left no traces in
archaeological records.

One of the most interesting discoveries concerning the Neolithic in the Western Carpathians
was the LP settlement identified in the Poprad valley, directly on the footslopes of the High
Tatras and in the Spis Basin. Groups of sites in this territories are situated at a considerable
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Fig. 4 - Krakéw-NowaHuta (Pleszéw, site 18). Tiszadob Group vessel found in the feature of LP (Notenkopf Phase).
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distance from clusters of the LP settlement, at the elevation of 500-600 metres or higher.

Regrettably, sites in these groups are known primarily from rescue excavation and surface

surveys. Only the settlement at Matejovce, located at 650 metres as! has been systematically

explored. The general picture of the settlement indicates permanent occupation of the territory,
with long rectangular houses similarto others on LP sites. At 10—~ 15 metres long (exceptionally

20 metres), these are slightly shorter than in Bohemia and Poland where the average length of

houses at Bylany and Olszanica is 17 metres. The differences in the construction are that at

Matejovee stones were used to secure posts in the postholes and that between houses ditches

had been dug to drain off rainwater (Novorny, 1982; 1983).

The cluster of LP settlement under discussion is located at a distance of about 100
kilometres from northernmost settlement of this culture in the territory of western Slovakia.
These settlements are cut off by a mountain pass between the Poprad Basin (which belongs to
the Vistula catchment area) and the Orava Valley, belonging to the Danube catchmentarea. On
the other hand communication with LP agglomeration in the Upper Vistula Basin was easily
established via the Poprad Gate, east of the Tatras. Considerable data confirms that it was
precisely along this route that settlement of Spi§ and the Poprad Basin from the north
progressed. Some of the arguments in favour are:

- ceramics from Matejovee, which in general represent the Notenkopf style, inctude many thin-
walled vessels made of clay with sandy temper, decorated with ledges and bosses typical of
the Krakow LP agglomeration, but unknown in Slovakia,

- large quantities of Jurassic flint are present in Matejovee (72% in pits, 63% in the culture
layer), and this was brought as cortical nodules from the neighbourhood of Krakéw. This raw
material is represented by the complete operational chain from unworked nodules to
retouched tools. A structure like this is basically the same as the structure of LP inventories
in the immediate vicinity of Jurassic flint deposits (eg., in Olszanica near Krakéw). Such
inventories are regarded by J. LEcH (1990) as specialized workshops for flint processing
which played an important role in the export of flint to other LP centres. The proportion of
flint at Matejovce markedly exceeds the proportion of obsidian, which reaches 9% in pits and
23% in the culture layer. It is interesting that radiolarite is of little significance (2-7%) if we
consider that its deposits are found only 30-40 kilometres away in the limestone belt of the
Pieniny Mountains (fig. 5).

As we have already mentioned, the sites in the Poprad Basin and in Spi§ may have played
a role in the transit of Jurassic flint to the territory of the ELP, and —~ in the opposite direction
- in the transit of obsidian to LP settlement centres in the Upper Vistula Basin. ltdoes not seem
likely, however, that the centre in the Poprad Basin should play a similar role in the transit of
Jurassic flint to western Slovakia which obtained Jurassic flint via the Moravian Gate.
Generally, it seems that the western direction of export of Jurassic flint was more systematic
and was related to a certain degree of specialization of production, possibly already in the
Notenkopf Phase (Lecu, 1990).

A basic question is whether the subsistence economy of the people of the LP inhabiting
the Poprad Basin and Spis shows modifications facilitating adaptation to submontane conditions.
Ungquestionably, farming continued to be the foundation of subsistence economy. Of this we
have the evidence of grain macro remains, storage pits, harvesting tools and the location itself
of sites in the areas protected from wind, more suitable for farming. It should be remembered,
however, that in the Atlantic period the territory under discussion was covered by a fairly dense
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oak and beech forest, and required deforestation. Slight oscillations in tree pollen frequence
from some peat-bogs in Spi$ (e.g. Spisskd Beld), at the borderline between the Atlantic and the
Sub-Boreal periods, may indicate human activity, butat the same time point to its transitory and
repetitive nature (KrippeL, 1986) (fig.6).

There are no analyses of fauna from Spis and the Poprad Basin and for this reason
evaluation of the role of stock-breeding is not possible. Lack of permanently deforested areas,
and a higher tree line in the Atlantic period, did not favour infensive stock-breeding. Possibly,
the habitat of the oak wood created better conditions for pig raising.

To sum up: we find that the LP settlement did not cause any permanent modification in
the landscape of the Poprad Basin, nor did this settlement initiate processes of deeper change
in the structure of the subsistence economy, which could have led to an adaptation to
submontane conditions.

Fig. 5 - Raw material frequency in some LPC (Notenkopf phase) sites (Olszanica, Mogila, Trzebieslawice,
Rzeszow-Staromiescie, Kormanice, Matejovee) and ELP (Tiszadob Group) sites (SariSské Michal’any): 1)
obsidian, 2) limnoquartzite, 3) radiolarite, 4) Jurassic flint, 5) Dniester flint, 6) «chocolate» flint, 7)

Swieciechéw flint, 8) others,




THE BUKK CULTURE AND THE ZELIEZOVCE PHASE OF THE LP

The Biikk Culture developed on the base of younger ELP groups (Tiszadob and
Raskovce), regarded by Hungarian scholars (Kavicz and Makkay, 1977) as one of the late local
groups of the ELP. It is distributed across the northern part of Alf6ld, in the Biikk mountains,
the Slovakian Karst, and the Eastern Slovakian Plain, reaching in the north the Sari§ Basin, and
the eastern part of the Ondava Plateau near Humenne. In comparison to Tiszadob settlement
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Fig. 6 - Pollen diagrams of the Atlantic period from the Spi§ Basin ( Spidska Beld ~ A) in the LP settlement region and from
the Tatra Mountains (§trbske Pleso—B) in the region unsettled until the Protohistoric period. Correlations between
both diagrams are based on the Picea ( A) and Corylus ( ® ) frequences. Fluctuations in AP/NAP ratios can be
observed. NAP in Spitska Beld are represented mainly by Poaceae (afier KrippiL, 1986).
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the expansion to north-east along the Laborec River and the marked intensity of settlement in
the Sari§ Basin are noteworthy. In the north the Biikk Culture did not cross the Western
Carpathians, although numerous imports of pottery of this culture were recorded in the LP
settlements in southern Poland. The population of the two cultures met in the territory of Spis,
which in that period was occupied by the people of the LP.

While in the KoSice Basin and in the Eastern Slovakian Plain the Biikk Culture is present
from the very moment of its emergence, it appeared in the Sari§ Basin slightly later, in its second
phase of development (Sigka, 1979a; 1979b) (fig. 7).

In the mountain basins, at more than 300 metres asl Biikk Culture settlement is fairly
frequently found. Among others it was recovered in the caves of Slovakian Karst (Domica and
Ardovo caves: Licnarpus, 1968) and in the Biikk Mountains (Korek and Patay, 1958).

Most territories occupied by the Biikk Culture remained without settlement for some time
after ithad suddenly vanished. This hiatus was shortest in the Eastern Slovakian Plain, whereas
in the Slovakian Karst it lasted until the Early Bronze Age i.e. for about 2700 years.

The fact that the Slovakian Karst was inhabited indicates, according to some authors
(Pavik, 1982: Lozex, 1977), that the climate became very dry, and that soils covering the
karstic plateau were able to retain humidity for a long time. Open-air sites of the Biikk Culture
were variously located in this region. On plateaux they are found on tops of hills dominating
the terrain, in lowland areas they are found close to rivers, at the footslopes of the hills. There
was a particular preference for islands of brown soil on which the majority of settlements
concentrated. The settlements are small as a rule, with two types of building construction: small
houses of rectangular outline, or oval semi-dugouts with a roof resembling a tent, supported by
acentrally positioned post. Rectangular houses with rounded corners have adifferent construction
from the LP houses. They are usually slightly sunk into the ground, but there are no observable
traces of posts supporting the roofs. The dimensions of the houses vary from 300x500 cms in
the case of the largest houses, to 270x470 cms in the case of average size house. On the sites
of the Biikk Culture farthest to the north, in the Sari$ Basin, larger constructions were also
recorded measuring 4 14x635 cms, or even 470x700 cms. Those houses were divided by a clay
wall into two compartments. Posts were sometimes used along the periphery of the house, but
there were no posts inside to support the ridge roof.

In the literature of the subject two local groups of the Biikk Culture have been isolated so
far (Si3ka, 1979): the eastern group grown out of the Satoraljadjehly-Ragkovce group of the
ELP, and the western group emerged on the base of the Tiszadob group and the Gemer group
of the ELP. Some local features can be seen in the Biikk Culture from the Sari§ Basin, yet this
group seems to be more strongly related to the western group of the Bitkk Culture.

Use of a variety of raw materials for tool production is a characteristic feature of the Biikk
Culture, but on all its sites a greater or lesser proportion of obsidian is always present. The
literature of the subject considers the people of the Biikk Culture to have been specialized in
the exploitation and distribution of obsidian (Kavricz and Makxay, 1977). However, it should
be born in mind that this raw material predominates primarily in assemblages from the Eastern
Slovakian Plain, i.e. at a fairly small distance from obsidian sources. In the inventories of the
western group of this culture, distributed in the KoSice Basin, in northern Hungary to the west
of the Tokaj-Zemplin Plateau, other raw materials were used, particularly limnoquartzites. In
the Sari§ Basin, radiolarites from the Carpathian Limestone Belt are of greatest importance. The
demand for fairly long blade blanks meant that raw materials which occurred as larger nodules
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Fig. 7 - Distribution map of the LP Zetiezovce and Biikk Culture sites. Sites in the Carpathian Basin: 1) StrdZe, 2) Miynice,
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3) Génovce, 4) Kurimany, 5) Spisskd Nové Ves, 6) Kapustnice, 7) Vrbov, 8) Bijacovee, 9) Zehra, 10) Modidl’any,
11-12) Ostrovany, 13-14) Vel’ky Sarit, 15) Sarigské Michal’any, 16) Fulianka, 17) Kapusany, 18) Prelov-Saritské
Liiky, 19) Rozhanovce, 20) Kosice-Barca, 21) Hutniki, 22) Bohdanovce, 23) BlaZice, 24) Peder, 25) Brestov, 26-
27) Humenné, 28) Michalovee-Hridok, 29) Hnojné, 30) Malcice, 31) Kopcany, 32) Malé Raskovee, 33) Vel’ké
Raskovcee, 34) Oborin, 35) BeSa, 36) Cierne Pole, 37) Zemplinské Hradiste, 38) Trna, 39) KaSov, 40) Simik, 41)
Zemplin, 42) Streda, 43) OZdany, 44) Vel'ké Teriakovce, 45) Rimavské Janovee, 46) Véelince, 47) Certova Ped,
48) Ardovo,49) Domica, 50) Silica. Sites of the Zeliezovee Phase of the LP in the Upper Vistula Basin with obsidian
and ceramic Biikk Culture imports: 1)Olszanica, 2) Giebultéw, 3) Szyce, 4-7) Krakéw-Nowa Hutacomplex of sites,
8) Zlomiki, 9) Ziota, 10) Rzeszow-Piastéw, 11) Boguchwala, 12) Kraczkowa. The hatched area marks settlement
concentrations of the LP in the Upper Vistula Basin: 1) LP sites, 2) LP sites with obsidian and ceramic Bitkk Culture
imports, 3) Biikk Culture sites, 4) Find of a Jurassic flint core, probably LP, in the Tatra Mountains, 5) finds of LP
shoe-last adzes from the northern edge of the Western Carpathians.



were attractive. Although the obsidian sources farthest away are located at a distance of only
75 kilometres from Biikk Culture sites, yet already at a distance of 35-40 kilometres obsidian
loses its dominant position. The belief that the Biikk Culture people were specialized knappers
and traders in obsidian has been based on the presence of deposits of blades and cores, regarded
as «trade hoards». But whether some of these caches, for example from Nyirlugos, indeed
represent the Biikk Culture is questionable. Other caches, as detailed use-wear analyses for the
site of Sari$ské Michal’any have shown, are in fact specialized tool-kits for woodworking
possibly produced by their user (fig. 8).

Analysis of the lithic industry and the system of raw materials procurement has enabled
us to distinguish the following types of settlement:

1. Settlements with a distinct predominance of one raw material and with traces of the
complete operational chain on the site. All major technological groups are represented, but
flakes are dominant. We believe that the main bulk of the blades produced on the site was
used directly by the inhabitants of a given settlement. Settlements of this type are located
in the immediate vicinity of raw material deposits, at a distance of no more than {0-15 kms.
Settlements with a distinct predominance of one raw material, but characterized by a high
ratio of blades, higher than that of flakes. Raw material was brought in the form of prepared
cores and used as required.

3. Settlements where ascendancy of one type of raw material is less marked, with another raw
material too showing a high proportion. At the same time a strongly diversified group of
extralocal raw material is present, probably imported over long distances through indirect
trade. The raw materials whose index is highest were brought to the site as prepared cores.
As we can see (fig. 9), a complete operational chain is found only in settlements located

in the immediate vicinity of deposits (up to 10-15 kilometres). Inhabitants of settlements further
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Fig. 8 - Diagram showing the differences in major technologigal groups frequency between LP sites (Notenkopf
Phase): Matgjovice, Olszanica and Biikk Culture site (Sarisské Michal’any). C) cores, F) flakes, B) blades,
RT) retouched tools.

— 63




away made trips into regions of deposits. They obtained prepared cores either by producing
them at the extraction point or by exchange (trading) in the villages situated close to raw
materials deposits. The first possibility seems more plausible since obsidian cores and blades
from settlements closest to the extraction points differ distinctly in their dimensions and
technological features from those coming from more distant settlements. Such a model of raw
material procurement is very different from that found in the LP. Inhabitants of the LP villages,
located at a distance of even more than a hundred kilometres from deposits, went in search of
raw materials and obtained nodules which were further worked after the group had returned to
their own settlement. The situation which can be seen in the Biikk Culture suggests the
realization of the operational chain in several working stages and episodes, with the initial stage
(the shaping of cores) performed outside the settlement near the deposits, and the blank
production stage (coring, and blank and tool production) carried out gradually in the area of the
settlement in several working episodes. In the settlement at Sari§ské Michal’any cores in caches
(5-20 specimens in different phases of preparation and exploitation) were exploited gradually.
Asneed arose a small series of blades was detached, while the core itself was preserved as stock
of raw material. When required, core rejuvenation techniques were employed (Kaczanowska
et al., 1993). All this bears witness to extremely high skill of individual knappers, but is too
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Fig. 9 - Raw materials frequency at some LPC (Zeliezovee Phase) and Biikk Culture sites: 1) obsidian, 2)
limnoquartzite, 3) radiolarite, 4) Jurassic flint, 5) Dniester flint, 6) «chocolate» flint, 7) Swieciechdw flint,
8) others.
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weak a proof of the existence of specialization resulting from social complexity. On the other
hand, the separation of zones for initial production from residential areas may constitute
evidence of tendencies which facilitated formation of task groups. Task groups moved about
the landscape procuring resources and transporting them back to residential sites. Even if
obsidian did not play a major role in the chipped stone industry of the Biikk Culture, with the
exception of sites in the Eastern Slovakia Plain, yet it was probably a raw material sought for
by other culture groups. For this reason obsidian spread within a fairly broad range to the north
and west of the Carpathians (KuLczyckza-LecielEwiczowa and Kozeowski, 1960; GODLOWSKA,
1986).

Contacts between the Biikk Culture people and the LP continued at the border of the Sari§
Basin and Spi$ and the Poprad Basin where another wave of the LP people related to the
Zeliezovce Phase migrated into that area. Stylistic motifs here are much closer to the
ornamentation of ceramics from the Upper Vistula than to that from Western Slovakia.
Settlement of the Zeliezovce Phase, still little known, was distributed in the region of Ganovce
— possibly attracted by thermal springs — and fairly deep into the Spi§ Basin concentrating on
the left bank of the Hornad river. The evidence of contacts with the Biikk Culture is the presence
of sherds of this culture on the sites of the Zeliezovce Phase in Spis. It is likely that the
population of the LP in Spi§ may have mediated in the transmission of obsidian imports to the
Upper Vistula Basin (near Krakéw and Sandomierz). A more complex explanation would be
required to answer the question: how did larger quantities of obsidian invariably found together
with Biikk Culture sherds, find its way to the basin of the Wisloka and San rivers? The latter
settlements, in turn, may have contributed to the transfer of Cretaceous flint from the Dniester
Basin to the sites of the Biikk Culture in Eastern Slovakia (Sari§ske Michal’any 1 artefact,
Cierne Pole — 5 artefacts). Cretaceous flint reached those sites in the form of finished tools,
which were repeatedly rejuvenated and carefully curated.

Although the number of obsidian artefacts found on sites of the LP on the northern side
of the Carpathians is small, yet they appear in almost all regional agglomerations of the
Zeliezovce Phase. Considering that it has not been possible to mark out permanent routes along
which the ratio of obsidian would proportionally decrease, the diffusion of obsidian — we must
infer — could not have been the result of a systematic down-the-line exchange. More likely, this
diffusion was the effect of accidental encounters of the population of the LP and the Biikk
Culture people who obtained obsidian by direct procurement. Encounters like this may have
taken place precisely in the western Carpathians, not necessarily exclusively in the LP enclave
in the Spi§ Basin. In the same period the Carpathians may have been penetrated by LP settlement
from centres in the Wisloka and San Basin.

Farming was of primary importance for the subsistence economy of the Biikk Culture in
the territories of intermontane basins as well as in the Eastern Slovakia Plain. Palaeobotanical
examinations of materials from Sari$ske Michal’any indicate that fields were located in open
areas near built-up zones. The presence of some weeds confirms the presence of forest in the
vicinity. Spring wheat was cultivated — mainly Triticum diccocum and Triticum monoccocum
— and barley, Hordeum vulgare. Moreover, beans and flax were grown. The groups of weeds
accompanying cultivated plants are typical of a fairly wet habitat. Among wild plants the
presence of Trapa sp. is interesting (HaNALOVA, 1993). For its growth it needs either running
water or areservoir of stagnant water 1-2 metres deep. Near the site and in the whole of the Sari3
Basin there were deciduous forests with predominantly sycamore-maple and oak, with some
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ash, hornbeam and lime. This forest composition favoured the development of stock-breeding,
especially pig, raising which is seen in bone materials indicating the dominance of pig. The
structure of the bones of game from the site at Sariiske Michal’any shows the presence of both
species belonging to the forest habitat (bear, wild boar, deer) and species found in open habitats
(hare); however forest species are dominant.

Exploration of other Biikk Culture sites has provided a different picture of stock-breeding.
Forexample at Borsod, in NE Hungary, cattle distinctly predominate (72.24%), goat and sheep
are 14.28% and pig only 12.98%. A relatively rich series from the Domica Cave in the Slovakian
Karst has yielded more bones of game than of animals raised by men. Among stock in this series
bones of sheep/goat are as much as 89.47%, pig is 7.89 and cattle 0.38% (LicHARDUS, 1974).
J. Lichardus believes that the territory of Slovakian Karst was inhabited by groups whose
subsistence economy was based on tending flocks. Palaeobotanical material shows the
presence of dense forests with maple, beech, oak, sometimes pine and birch. The forest floor
was overgrown with Euonymus. This does not indicate the existence of wide, open areas which
could be used for shepherding of large flocks. The high proportion of sheep/goatis —in the view
of other scholars — the consequence of the cultural tradition inherited from the FTN Starcevo-
Koros complex. H.J. DoHLE (1990) has drawn attention to the differences in the structure of
stock-breeding in the LP, in which the dominance of cattle over other species is stable, and the
ELP where the tradition of the FTN Staréevo-Koros Culture is much stronger and is manifestated
in the greater importance of sheep/goat. Dohle ascertains that on the sites inhabited by groups
affiliated to the ELP and situated in the northern part of the territory of this culture the role of
pig breeding grows. In the light of data at our disposal the allegedly shepherding subsistence
economy of the Biikk Culture groups inhabiting the Slovakian Karst has not been convincingly
proved. We can only establish with all certainty the bigger role of hunting. Moreover, it seems
that the composition of stock which was bred in the Biikk Culture varied considerably. Apart
from the earlier tradition local environmental conditions must have had a strong influence.

Summing up: our review of neolithic cultures which expanded into the territories of inter-
montane basins, entitles us to say that these cultures did not basically change their life style or
economy in comparison to the economic structure reconstructed in the groups of the same
cultures in their original territories. The expansion into the Western Carpathians was an attempt
at conquering new environments, in all likelihood at a favourable climatic phase before the end
of Atlantic period. But, with the unchanged subsistence economy this conquest must have
failed. Population groups withdrew from the Western Carpathians for at least several hundred
years, until the moment when thanks to changes in the economic system, a fuller exploitation
of the resources of the highland zone became realistic.

A problem which requires further investigation is the disappearance of the Biikk Culture.
This happened suddenly, and in some of the settlements there is evidence of catastrophic events.
Subsequently some territories remained uninhabited such as eg. the Sari§ Basin, and in some
few regions where the hiatus is relatively short, e.g. in the Eastern Slovakian Plain, the next
chronological horizon is represented by cultures arriving from outside, which have no links
with the Biikk Culture. Slovakian scholars, for example Si13kA(1979b) — among others — tend
to associate the dramatic decline of the Biikk Culture with the change of climatic conditions at
the transition of the Atlantic/Sub-boreal periods. Possibly climatic change was only one of the
causes which released other agents still unknown, for the change of climatic conditions took
place over large territories, and nowhere did it result in such a dramatic vanishing of settlement.
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STROKE ORNAMENTED POTTERY HORIZON

After the Linear Pottery Cultures had vanished the territories of intermontane basins
remained unsettled for a very long time (fig. 10). The situation was different in the Eastern
Slovakian Plain. From the south this territory was penetrated by groups of the Theiss Culture
occupying areas along the river Tisza as far as the confluence of Tisza and the river Bodrog.

z 3 TQ

Fig. 10 - Distribution map of the Stroke ornamented Pottery sites. Sites in the Carpathian Basin: 1) Gonz, 2) Zemplin,
3) Izkovce, 4) Malé Raskovee, 5) Vel’ké Raskovee, 6) Oborin, 7) Lucky, 8) Mukacevo, 9) Malice and Early
Lengyel sites with obsidian in the Upper Vistula Basin: 1) Krakéw-Nowa Huta (Mogila 48), 2) Targowisko,
3) Opatéw, 4) Rzeszow-Piastow, 5) Fredropol. Key: 1) Early Lengyel, 2) Malice Culture, 3) Theiss Culture.
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Finds of individual inventories of the Csgshalom-Oborin type recorded in Eastern Slovakian
Plain are worthy of notice. Recently settlements have been discovered in this region which
confirm migrations from Lesser Poland of people belonging to the Malice Culture and a local
Lengyel group from Lesser Poland via mountain passes of Dukla or Lupkéw. Although we do
not have a series of C14 dates from Lesser Poland or Eastern Slovakia the first wave of
migration is represented by materials of the I1zkovce type. J. VizpaL (1986) anticipates further
discoveries of inventories of this type and, for this reason, proposes that they should be referred
to as «the Early Lengyel IZkovce group». The ceramic inventory of this group shows the
presence of the following elements:

1. Potsherds decorated with stroke ornament. This type of ornamentation occurs frequently
in southern Poland (Malopolska) in the inventories of the local Early Lengyel group.

2. Vessels with undulating profiles, with stroke ornaments such as spirals or — less often —
meanders. On the bellies, in the most flared part, three small bosses are stuck. These
vessels are similar to vessels known on the sites of the Early Phase of the Lengyel Culture.

3. Vessels with square mouth, frequently decorated with black painted broad bands. This
type of ornament is known only from Aszdd in central Hungary and from sites in southern
Poland (KaLicz, 1976; 1985).

Among flint artefacts chocolate flint is dominant, brought from the northern edge of the
Holy Cross Mountains. This raw material played a major role also in the inventories of sites of
the same chronological horizon in south-eastern Poland (Kaczanowska, 1985). Materials of the
type similar to the Izkovce group were also discovered on the site of Gonc in Hungary (for this
information we were obliged to N. Kalicz). On that site pottery decorated with black paint and
sherds with stroke ornaments are accompanied by artefacts made in chocolate flint.

The Early Lengyel 1Zkovce group emerged in the territory of crossing influences of
various environments namely: Lengyel, represented by the eastern group of this culture, the
Theiss-Herpdly complex with a distinct contribution of groups migrating from southern
Poland. The formation of syncretic groups like this in Eastern Slovakian Plain is not an isolated
phenomenon. The same mechanism formed another group containing elements from southern
Poland, namely the Raskovce group. A separate work has been devoted to this group
(Kaczanowska et al., 1986) and we may quote here the conclusion. The RaSkovee group
formed due to migrations of people of the Malice group from southern Poland, most probably
from the region of Rzeszow, into the territory of Eastern Slovakian Plain where some local
traditions were adopted, for example black paint. At the moment it seems that the presence of
these groups had no influence on the further cultural development of this territory.

The presence of these two syncretic groups, Raskovce and 1zkovce, is important because
certain ideas are being transmitted, for example pottery ornamentation from the northern part
of the Theiss Basin to southern Poland. This phenomenon has been observed for a long time,
but only recent discoveries have made a fuller interpretation possible. Moreover, by analogy
with the two above-mentioned groups we are able to trace a mechanism for the formation of
syncretic groups whose definition in respect of cultural affiliation still causes a number of
difficulties. Within the chronological horizon under discussion many groups like this emerged:
from the Samborzec-Opatéw group (ascribed by Polish scholars to the Lengyel Culture and by
some Bohemian archaeologists to the Stroke Ornamented Pottery) to the [Zkovce and Raskovce
groups, and finally the Iclod group in Romania.

At the end of the Middle Neolithic small groups from the territory of southern Poland
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migrate across the Carpathians. However, they do not settle the intermontane basins which had
been previously inhabited, but move further south to the Eastern Slovakian Plain. But neither
the Carpathians nor the submontane territories were settled in the period under discussion.
Although the Carpathians did not constitute a barrier for migration to the south, yet the highland
zone was not sufficiently attractive to settlement which in the Carpathians began only in the
Middle Eneolithic (fig. 11).
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P. BIAGI and J. NANDRIS (eds.) Highland Zone Exploitation in Southern Europe
MONOGRAFIE DI «NATURA BRESCIANA», 20, 1994: 73-93

STEFANIE THIEBAULT*

L’EXPLOITATION DES HAUTES TERRES: L’EXEMPLE DES
PREALPES SUD-OCCIDENTALES FRANCAISES - L’APPORT DE
L’ANTHRACOLOGIE

SUMMARY -~ Highland zone exploitation: the example of the south-west French Alpine Foreland and the
contribution of charcoal analysis. Charcoal analysis makes an essential contribution to our knowledge of ancient
vegetations and their managment by prehistoric man. In the south-west French Alpine Foreland about ten sites located
in the departments of Drome, Isére and Haute-Savoie at altitudes between 500 and 1200 m were analysed. Most of them,
in caves or rock-shelters, contain numerous fayers from the end of the Palaeolithic to the Bronze age. They illustrate
human impact more particularly from the Neolithic. In this highland area, not so far from the Mediterranean sea, the
climatic or human origin of some species is not easy to definite. Nowadays synthesis indicates, in some areas,
vegetation cycles characterized by a fall in the oak curve from the Neolithic, and a new start of this curve at the end
of the Bronze age. This first synthesis allows to propose some species as indicators of human impact, like Buxus,
Juniperus and Corylus or Pinus sylvestris when it comes on exploited soils and Fabaceae such as Laburnum. In most
of the sites, one can observed the importance of Taxus baccata, often accompanied by Fraxinus. In this area, from the
Mesolithic to the Bronze age there is a real phase with Taxus.

RIASSUNTO - Lo sfruttamento delle zone montane: un esempio perle Alpifrancesi sudoccidentali: il contributo delle
analisi antracologiche. L.’ apporto dello studio dei carboni di legna & indispensabile alla conoscenza delle coperture
vegetazionali del passato e del loro utilizzo da parte dell’uomo. Nelle prealpi francesi sudoccidentali sono stati
analizzati pitt di dieci giacimenti, situati ad un’altezza compresa fra i 500 ed i 1200 metri, nei distretti della Drome,
dell’Isére e della Savoia. Questi giacimenti, in grotta o in riparo, che contengono delle serie stratigrafiche dalla fine
del Paleolitico all’et del Bronzo, permettono di seguire I interferenza dell’uomo sull’ambiente a partire dal Neolitico.
In queste zone montane perimediterranee, I’ origine antropica o climatica di alcune specie non & del tutto chiara. La
sintesi dei risultati sinora ottenuti sembra indicare dei cicli vegetazionali caratterizzati dalla flessione della curva della
Quercia a foglie caduche, a partire dall’epoca neolitica, e delia sua risalita a partire dalla fine dell’eth dei metalli. Questa
prima sintesi permette di proporre alcune specie come indicatori dell’ impatto antropico, quali Buxus, Juniperus o Pinus
sylvetris, nel caso di suoli sfruttati, e di Fabaceac come Laburnum. Nella maggior parte dei siti si osservare I'incidenza
di Taxus baccata, spesso accompagnato da Fraxinus. In questa regione, dalla fine del Mesolitico all’etit del Bronzo,
si puo riconoscere una vera e propria fase a Taxus.

INTRODUCTION

Depuis maintenant une quinzaine d’années I intérét de I’analyse anthracologique comme
mode de connaissance des végétations du passé n’est plus a démontrer. Nous allons tout d’abord
présenter, dans un cadre géographique précis, les Préalpes sud-occidentales, une synthése des
résultats obtenus a partir de I’ analyse anthracologique d’une dizaine de gisements archéologiques

*  Laboratoire de Paléobotanique, Environment et Archéologie. Université Montpellier I
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Localisation des principaux sites mentionnés dans le texte: 1) Beaume Claire et Beaume Sourde; 2)
Antonnaire; 3) Pas de la Charmate; 4) Cirque de Choranche; 5) La Grande Rivoire; 6) Les Sarrasins; 7) Saint-
Thibaud de Couz; 8) La Balme de Thuy; 9) Higres sur Amby; 10) Grand Lemps; 11) Saint-Julien de Ratz;

12) Saint-Sixte; 13) Grand Ratz.



offrant, pour la plupart, des stratigraphies recélant plusieurs millénaires d’ occupations humaines.
Ces gisements, situés a des altitudes variables, s’inscrivent dans des zones fréquentées et
occupées depuis que les conditions climatiques le permettent. Nous chercherons ensuite
déterminer de quelle facon, du point de vue de la végétation, I'Homme a, au cours du temps,
peu & peu modifié son environnement. Pour ce faire un certain nombre de taxons marqueurs ont
été mis en évidence; la part entre le déterminisme climatique et le déterminisme anthropique
de certaines especes sera discutée.

CADRE GEOGRAPHIQUE DE I’ETUDE

Larégion étudiée se situe dans les Préalpes sud-occidentales frangaises prises au sens large
(fig. 1). Les sites les plus méridionaux appartiennent au secteur Haut-Provencal des Préalpes
calcaires du Sud; les plus au nord appartiennent a I’étage montagnard. Il s’agit d’un grand
rectangle qui, du sud vers le nord, s’étend depuis la région de Die, dans le département de la
Drome 4 la latitude de Livron, jusqu’a la Haute-Savoie, latitude d” Annecy, suivant un axe qui
passe par le Vercors et Grenoble. Grice aux programmes d’inventaire systématique menés
depuis quelques années par le centre d” Archéologie préhistorique de Valence sous la direction
d’A. Beeching et de J. L. Brochier et les fouilles et prospections effectuées par I'équipe
grenobloise menée par P. Bintz, de trés nombreux sites ont pu étre aujourd’hui repérés et un
certain nombre analysé par |’anthracologie.

I~ LES PRINCIPAUX GISEMENTS ETUDIES

1) Beaume CLAIRE ET BEAUME Sourpk (Francillon sur Roubion, Dréme)

Ces deux gisements font partie d’'un m&me réseau karstique qui se développe sous le
versant nord de la colline de Quinson que longe la riviére le Roubion. Les premiéres fouilles
menées en 1956 avaient permis la découverte d’occupations du Chasséen a I’age du Bronze.
Le Centre Préhistorique de Valence a, par la suite, repris I’étude des gisements dans le but de
retrouver des couches en place et de procéder aux prélévements nécessaires a la reconstitution
des paléoenvironnements (BRocHIER et al., 1984).

Situés a 350 m d’altitude ces gisements se trouvent en situation collinéenne, dans la série
du Chéne pubescent, étage supraméditerranéen de type occidental.

L’analyse anthracologique réalisée par Ch. Heinz (1988) a permis I’identification de 21
taxons sur ’ensemble de la séquence. Certains sont associés a I’étage montagnard, comme:
Fagus sylvatica, Taxus baccata, Crataegus sp., Sorbus sp., Juniperus sp. d’ autres a I’ étage
supraméditerranéen: Quercus cf. pubescens, Corylus avellana, Buxus sempervirens, Acer
campestre, Acer monspessulanum, Ligustrum vulgare, Prunus spinosa, Prunus mahaleb,
Viburnum lantana, Juniperus sp., Crataegus sp., Sorbus sp. d’ autres encore sont caractéristiques
du mésoméditerranéen ainsi Quercus pubescens, Quercus ilex-coccifera, Pistacia terebinthus,
Rhamnus alaternus, Juniperus sp., Phillyrea sp. d’autres enfin sont associés a la ripisylve:
Fraxinus excelsior, Alnus sp.
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L’analyse anthracologique de Beaume Sourde (fig. 2) a porté sur 1346 fragments. L’ auteur
a pu mettre en évidence 2 ensembles: le premier concerne les niveaux 12 (daté de: Ly-3598:
4990£120 BP), 11 (Ly-3597: 41601120 BP) et 10 dans lesquels les vestiges du Chasséen ont
étédécouverts. La permanence de la chénaie caducifoliée et de taxons mésophiles, avec le Fréne
et Erable, le Noisetier, I’ Aubépine et le Buis, caractérisent cet ensemble. Certains taxons
montagnards comme le Hétre et I’If ou thermophiles comme les Chénes verts, Pistachiers ou
Filaires ont été identifiés. L’ensemble 2 concerne les niveaux Néolithique final 9, 8 et 7. 1
montre quelques variations dans la courbe des Chénes a feuillage caduc, du Fréne, du Noisetier
etdel’Erable, une augmentation des pourcentages du Buis et des Chénes verts entre les niveaux
9et8.

L’analyse anthracologique de Beaume Claire (fig. 3) a porté sur 616 fragments répartis sur
2 niveaux attribués aux Chasséen-Néolithique final. Les résultats rapprochent les niveaux 1 et
2 de Beaume Claire de ’ensemble 2 de Beaume Sourde.

D’aprés 'auteur, les fluctuations des occurences du Chéne pubescent doivent étre
interprétées comme une conséquence de ’action de I’Homme sur son environnement. La
poussée du Noisetier, marqueur de reconquéte forestiére, dans les niveaux 8 et 7 de Beaume
Sourde, semble aller dans ce sens.

L’analyse palynologique effectuée par J. Argant confirme ces données (ArGanT, 1986;
1989). Selon la palynologie I’environnement parait plus boisé 2 la base de la séquence, une
accentuation des défrichements intervenant a partir de la couche 10. Les pollens trouvés dans
les couches 9 et 10 indiqueraient une utilisation de la grotte plutdt centrée sur I'élevage.

2) ANTONNAIRE (Montmaur en Diois, Drome)

La grotte d’ Antonnaire s’ouvre 2 1172 m d’altitude dans les calcaires tithoniques qui
forment le plateau de Solaure, au sud du massif du Vercors, sur larive gauche de la Drome. Elle
se situe dans I’étage montagnard inférieur, dans la série mésophile du Hétre.
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Fig. 2 - Diagramme anthracologique du site de Beaume Claire, (Heinz, 1988).
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Une couche chasséenne avait fait ’objet d’une premiere fouille en 1967-1969 par A.
Héritier. Dans le cadre du programme de recherche sur la moyenne vallée du Rhone, J.-L.
Brochier et S. Matteucci reprirent les fouilles en 1985.

L’analyse anthracologique, qui a porté sur 1455 fragments, a été effectuée par Cn. Heinz
(1988, 1989). Du point de vue qualitatif, les résultats montrent deux ensembles floristiques trés
imbriqués ['un dans "autre, I’un caractérise I'étage montagnard avec Pinus sylvestris, Abies
alba, Fagus sylvatica, Taxus baccata, Ribes alpinum, Juniperus sp., Crataegus sp. I autre le
supraméditerranéen avec Quercus f.c., Acer campestre, Buxus sempervirens, Prunus spinosa,
Crataegus sp., Sorbus sp., Corylus avellana, Ulmus minor, Tilia sp., Hex aquifolium, Viburnum
lantana, Juniperus sp. Laripisylve estprésente avec Populus sp., Fraxinus excelsior, Sambucus
sp., Lonicera sp.

La stratigraphie s’étend sur plusieurs niveaux. Le premier (C7) n’a pas été caractérisé
culturellement mais a livré des charbons de bois parmi lesquels le Pin sylvestre, L’If et le
Genévrier ont été reconnus. L auteur, grice a la zonation de la végétation effectuée sur le Midi
méditerranéen (VERNET ef al.,, 1987; VERNET et THIEBAULT, 1987), attribue cette phase & la
période 12000-9000 BP. Nous sommes en accord avec cette attribution abondant plutot pour
la période la plus récente de cet intervalle en fonction de la présence de I'If.

Les résultats anthracologiques (fig. 4) montrent une phase de végétation comprenant les
niveaux C5 (daté de: Ly-4081: 5570150 BP) a C2, attribués au Chasséen. Toujours selon
I’auteur, la chénaie caducifoliée et ses compagnons sont modestes & la base de cet ensemble.
Larichesse floristique de la chénaie en taxons médioeuropéens traduit I’humidité du climat de
méme que !’occurence notable de Tavus. Le Fréne peut étre associé a la ripisylve en bordure
de la Drome. Le Sapin est présent mais ne joue qu’un rdle effacé. Le Pin sylvestre et le
Genévrier, dont I"installation est bien antérieure a celle de la chénaie caducifoliée, sont inscrits
dans la végétation située plus en altitude. Leurs fréquences s’équilibrent avec celles de la
chénaie, témoignant ainsi de la juxtaposition, & proximité du site, de deux étages de végétation
dont les inter-relations semblent manifestes. L existence d’un milieu ouvert peut étre corrélée
en partie & I'intervention de I'Homme sur le milieu, favorisant ainsi le Pin sylvestre et le
Genévrier déja présents (Heinz, 1988).
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Dans les niveaux Chasséen et Néolithique final, couches C3-3 et C3-2 (datée de: Ly-4079:
4890+150BP) on assiste a une reconquéte forestiere qui se traduit par le développement de la
chénaie caducifoliée et la régression du Genévrier. Dans la partie supéricure de la séquence,
correspondant aux niveaux du Bronze final, on s’apergoit que les taxons forestiers qui
dominaient dans la phase précédente, sont en nette régression. On assiste a I’évolution
régressive de la chénaie, marquée par le développement des groupements arbustifs & Buis.
L’intervention humaine, déja notable au Néolithique est ici directement en cause. L analyse
palynologique effectuée par J. ARGANT (1989) nous donne des informations sur I’ utilisation de
la grotte qui, selon cet auteur, devait servir de refuge saisonnier pour les moutons venant estiver
a partir de la vallée.

3) LE Pas pE LA CHARMATE (Saint-Julien en Vercors, Dréme)

Dans le Vercors, 4 une cinquantaine de kilometres au nord des gisements précédents, se
situe le Pas de la Charmate. Ce gisement, orienté plein nord, s’étend sous un vaste abri sous
roche 4 1100 m d’altitude. Il est localisé dans I’étage montagnard inférieur dans la série
mésophile du Hétre.

Le site, fouillé de 1985 a 1992 par P. Bintz et son équipe, a livré une stratigraphie
présentant des niveaux d’occupation allant de I’Epipaléolithique au Néolithique moyen. Le
diagramme anthracologique a porté sur I"identification de plus de 2300 fragments de charbons
de bois.

Comme & Antonnaire les végétations présentent de fortes interactions entre 1'étage
collinéen et I’ étage montagnard avec pour le montagnard: Pinus sylvestris, Taxus baccata, Acer
platanoides, Sorbus cf. aucuparia, Ulmus cf. montana et le collinéen: Quercus a feuillage
caduc, Acer campestre, Corylus avellana, Silex aquifolium, Prunus sp., Sorbus sp., Tilia sp.,
Ulmus minor, Juniperus sp. Laripisylve est représentée par Populus sp. et Fraxinus excelsior.

Le diagramme anthracologique (fig. 5) propose trois phases dans ['évolution de la
végétation: la premiére dans laquelle prédomine le Pin sylvestre correspond aux occupations
Epipaléolithique couche D datée de Ly-4203: 9890£140 BP et C3 Mésolithique ancien datée
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de Ly-5245: 9100£250 BP; la seconde est caractérisée par I'installation de la ché&naie
caducifoliée, elle correspond au Sauveterrien, couches C2< datée de Ly-4204: 82401260 BP
et C2> datée de Ly-5662: 8100+100 BP au Castelnovien C1/C2 datée de Ly-4380: 7950100
BP et Cl datée de Ly-3786: 7820+120 BP. Enfin, la troisieéme phase se différencie par la
disparition des Chénes a feuillage caduc et la prédominance de I'If et du Genévrier, elle se situe
dans la couche attribuée au Néolithique moyen: B3 datée de Ly-3785: 5680130 BP et le foyer
F38 daté de Ly-4381: 5630+110 BP.

Les résultats obtenus a Charmate posent quelques points d’interrogations. En effet, si dans
les niveaux les plus anciens, Epipaléolithique et Mésolithique ancien, la végétation est
conforme & celle connue sur les autres gisements de la région avec la prédominance des
gymnospermes et notamment du Pin sylvestre caractérisant le début du Postglaciaire, les
datations venant confirmer cette attribution, la phase suivante, qui se place, du point de vue
chronologique, dans le Boréal (8700-7400 BP), voit la régression de la courbe des Pins
sylvestres au profitde I'installation de la chénaie caducifoliée accompagnée de I’ Orme, Tilleul,
Noisetier et Rosacées. Cette phase liée a lachénaie caducifoliée s’amenuise lors de I’ occupation
castelnovienne vers 7820 pour laisser la place 4 une végétation appauvrie taxonomiquement et
composée principalement de gymnospermes avec Taxus, accompagnées, dans une moindre
mesure, de Juniperus et de Pinus sylvestris. Tout se passe comme si I’ influence montagnarde
devenait beaucoup plus importante. Il nous parait, dans ce cas, difficile d’imputer & ’action
humaine ce changement dans la composition de la végétation. Il n’existe encore nulle part de
réelles preuves de néolithisation pour cette culture. Si nous refusons, a priori, une origine
anthropique & ce changement, il faut alors invoquer une origine climatique diie & une péjoration
du climat.

4) Le CirQUE pE CHORANCHE (Choranche, Isére)

Situé face au Pas de la Charmate dont il est séparé par la vallée de la Bourne, le cirque de
Choranche a permis a P. Bintz et son équipe de découvrir et de fouiller trois gisements: Balme-
Rousse, Coufin | et 2. Le cirque de Choranche est situé dans I’étage collinéen dans la série
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xérophile et mésoxérophile du Chéne pubescent.

La grotte de Balme Rousse est une vaste cavité qui s’ouvre plein sud, au pied de la falaise
de Presles a 650 m d’altitude. Fouillée de 1981 a 1985 elle a livré une stratigraphie témoignant
d’occupations attribuées aux Mésolithiques ancien et récent, puis aux Chalcolithique et
Bronzes ancien et final ainsi qu’au Moyen-Age.

Comme dans la plupart des gisements les résultats, qui portent sur I’ identification de plus
de 940 fragments, indiquent que les influences s’interpénétrent puisque 1’ étage montagnard est
caractérisé par: Pinus sylvestris, Taxus baccata, Fagus sylvatica, Laburnum cf. anagyroides,
Sorbus cf. aucuparia.; le collinéen par Quercus f.c., Acer campestre, Buxus sempervirens,
Corylus avellana, llex aquifolium, Prunus sp., Sorbus sp., Ulmus minor et laripisylve par Salix
sp. et Fraxinus excelsior.

L’ analyse anthracologique (THIEBAULT, 1988) montre (fig. 6), aprés un début désormais
classique ott la végétation au Mésolithique est dominée par le Pin sylvestre, une montée rapide
de I'If dans des proportions trés importantes au Mésolithique récent: C1 datée de 6020£150 BP.
Si la chénaie caducifoliée n’est jamais trés développée elle est néanmoins présente dans la
séquence jusqu’au Bronze final. Bien qu’aucune occupation néolithique n’ait été mise au jour
il est intéressant de constater que I’ouverture des milieux, corollaire de 1'utilisation de son
environnement par I’Homme, est déja bien entamée des le Chalcolithique. La courbe de I'lf,
eneffet, esten nette régression et le développement des courbes des Buis et Noisetier avec, pour
les niveaux du Moyen-Age, le Genévrier et le Cytise témoigne de | anthropisation. Il faut noter
I"apparition de Fagus autour de 6000 BP

Les gisements de Coufin | et Coufin 2 situés & un kilometre environ de Balme-Rousse et
a une altitude de 580m vont étre présentés ensembles. Le premier s’ouvre au sud-ouest, ¢’est
un large abri proposant un vaste porche semi-circulaire. La cavité fit I’objet d’un sondage en
1977 puis de 2 campagnes de fouille par P.Bintz permettant la mise au jour de 11 niveaux
d’occupations mésolithiques.

A 25 m de Coufin 1, I’abri de Coufin 2 s’ouvre plein sud. Fouillée, de 1980 & 1982 sous
la direction de P. Bintz, une belle séquence stratigraphique s’étendant sur I’Holocéne vient
compléter les données obtenues & Coufin 1. Le diagramme anthracologique (fig. 7). qui repose
sur I'identification de plus de 3900 fragments, considere les deux gisements en superposant
leurs résultats. Une flore appartenant aux étages proches a été observée; pour I’ étage montagnard
il s’agit de: Taxus baccata, Acer pseudoplatanus, Fagus sylvatica, Sorbus aucuparia, Abies
alba, Laburnum anagyroides... le Pin sylvestre est absent. Pour le collinéen il s’agit de:
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Fig. 6 - Diagramme anthracologique du site de Balme-Rousse (TrigsauLT, 1988).
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Quercus f.c., Juniperus cf. communis, Acer campestre, Buxus sempervirens, Carpinus,
Corylus, Prunus cf. spinosa, Ulmus minor, Viburnum sp., Tilia sp., Sambucus sp., enfin la
ripisylve: Fraxinus excelsior, Populus sp.

Le diagramme anthracologique des gisements de Coufin attire notre attention sur
différents points (TriesauLT, 1988). Le premier concerne I’ installation de la chénaie caducifoliée
qui est en place des le début de la séquence vers Ly-2106: 8200+140 BP, et qui va perdurer
pendant toute I’occupation mésolithique. Le développement précoce et important de la chénaie
caducifoliée est sans doute di a la localisation du site qui, de part son exposition plein sud, au
pied des falaises de Presles, recoit les derniers vestiges des influences méditerranéennes. Cela
peut expliquer ["absence de taxons comme le Pin sylvestre alors que les analyses régionales
montrent au contraire son ampleur, ainsi que la discrétion d’Abies (1 seul fragment).

A partir duNéolithique moyen (F9 daté de Ly-3321:5260£120 BP) lacourbe de I’ If débute
dans de fortes proportions ; apres quelques fluctuations elle se poursuit jusqu’ au Gallo-Romain.
Bien qu’un fragment ait été identifié dans le Mésolithique de Coufin 1 (F4), I'lf apparait, en
courbe continue, plus tardivement que dans le site voisin de Balme-Rousse ot il était présent
depuis le Mésolithique ancien. Cependant, si 1’on considere le déclin de la courbe de la chénaie
caducifoliée comme un indicateur, 'intervention humaine sur le milieu se lit & Coufin des
I"installation des Néolithiques moyens. Ce déclin, comme nous I’ avions remarqué i Charmate,
estliéal’accroissement de I'If. Si a Charmate le role de I'homme peut &tre mis en doute, ce n’est
pas le cas a Coufin oti les especes de reconquéte comme le Genévrier apparaissent dés la fin du
Néolithique pour se développer et devenir prédominantes a la fin de la séquence avec le Buis,
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Ie Noisetier et I’amenuisement de la chénaie caducifoliée a I’4ge des métaux.

La palynologie, pour sa part (Bul-THI-Mat et al., 1987), montre qu’au début du Préboréal
laphase 2 Pin se développe, trés rapidement relayée par I’ installation de la chénaie caducifoliée.
Les auteurs signalent que la limite Préboréal-Boréal est marquée par une réduction spectaculaire
des taux de Pinus. Pendant la seconde partie de I’Atlantique la palynologie montre le
développement du Sapin qui, selon les auteurs, correspond a un net accroissement de I’ humidité
avec des températures assez fraiches. Ce type d’ambiance ne peut qu’encourager le
développement de I'If. Des traces de céréales au Néolithique moyen (FOb) sont a noter.

5) La Granpe RivoIre (Sassenage, Isére)

L’abri sous roche de la Grande-Rivoire est un site de bordure de massif situé a 580 m
d’altitude, dans un rétrécissement des gorges du Furon. L’abri, orienté au sud, est surplombé
par une falaise d’une quarantaine de métres de haut constituée de calcaire sénonien a silex. Il
est actuellement localisé dans 1’étage collinéen dans la série du Chéne pubescent.

Découverten 1986, ce gisementafaitl’ objet de 4 campagnes de fouilles de sauvetage sous
ladirection de R. Picavet, qui ont permis ladécouverte d’ une puissante séquence stratigraphique
avec 13 niveaux d’occupation allant du Mésolithique au Gallo-romain (Picaver, 1991).

L’analyse anthracologique (fig. 8) a identifié plus de 2730 fragments de charbons, ils
montrent une bonne diversité taxonomique puisque 30 genres ou especes différents ont été
déterminés. La encore ils appartiennent principalement & deux étages: le montagnard avec
Pinus sylvestris, Abies alba, Taxus baccata, Acer platanoides/pseudoplatanus, cf. Laburnum
anagyroides, Fagus sylvatica, Sorbus aucuparia... et le collinéen: Quercus f.c., Acer campe-
stre, Buxus, Carpinus, Ligustrum, llex aquifolium, Clematis, Corylus avellana, divers Prunus,
Tilia, Ulmus minor... ainsi qu’a la ripisylve avec Fraxinus excelsior, Sambucus sp., Salix et
Populus.
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Les occupations les plus anciennes de I'abri ont été attribuées aux Mésolithiques
sauveterriens et datées de Ly-5434: 8740£110 BP pour la couche D et de Ly-5433: 8280+80
BP pour la C. La végétation est constituée par la Chénaie caducifoliée avec quelques reliques
des végétations antérieures puisque le Pin sylvestre n’a pas entierement disparu. Le Chéne a
feuillage caduc accompagné du Noisetier se développe pendant toute la premiére partie de cette
séquence. C’est lors de la transition Mésolithique/Néolithique vers Ly-5099: 5995150 BP
couche B2, que le Sapin apparait en méme temps que démarrent les courbes de I'If et du Fréne,
ce qui a pour corollaire une diminution des valeurs relatives du Chéne; le Pin est toujours
présent. Lacourbe de I'lf se développe entre la transition Mésolithique/Néolithique et le Bronze
final, couche AQc datée de Ly-5184: 33404140 BP, dans des proportions plus modestes que
dans le cirque de Choranche. Une fois encore la courbe de I"If est simultanée de celle du Fréne,
elle méme contemporaine des premiers indices de domestication animale donnés par
I’archéozoologie.

La troisiéme partie de la séquence est caractérisée par le développement du Héure au
moment de la transition Chalcolithique/Bronze ancien (C.Ala). Cette phase voit une 1égére
reprise de la courbe des Chénes & feuillage caduc, la régression de celles de I'If et du Fréne et
le développement de celle de Fagus et surtout de celle des Fabacées comme Laburnum
anagyrolides.

6) GROTTE DEs SARRASINS (Seyssinet-Pariset, Isére)

A quelques kilométres de la Grande-Rivoire, & ’ouest de Grenoble, sur la rive gauche du
Drac, s’ouvre la grotte des Sarrasins. Connue depuis le XIXeme siécle cette grotte fit 'objet
de fouilles a la fin des années soixante par A. Bocquet et son équipe (BocQuet, 1976). Elles
permirent la mise au jour de 16 niveaux d’occupation du Néolithique récent jusqu’au Gallo-
romain. Cette vaste cavité s’ouvre au sud-ouest dans un entonnoir exposé au nord, & 596 m
d’altitude. Elle se situe dans I'étage collinéen, série du Chéne pubescent. Plus de 4550
fragments de charbons de bois furent analysés, ils montrent I'influence et la proximité des
étages de végétation comme le montagnard avec Abies alba, Pinus sylvestris, Taxus baccata,
Acer pseudoplatanus, Laburnum anagyroides, Fagus sylvatica, Sorbus cf. aucuparia ou le
collinéenavec: Quercust.c.,Acer campestre, Corylus avellana, Crataegus, Pirus malus, divers
Prunus, Rhamnus sp., Tilia sp., Ulmus minor et la ripisylve: Fraxinus excelsior, Populus sp.,
Salix sp., Viburnum sp.

La séquence débute (fig. 9), au Néolithique récent, par un environnement marqué par I'If
et le Fréne, dans lequel la hétraie sapiniére est présente et ol la chénaie caducifoliée n’est pas
I"élément prépondérant. Cette phase prend en compte les occupations du Néolithique récent,
du Chalcolithique (S7 daté de 39001120 BP) et s’étend jusqu’a la fin du Bronze ancien couche
S.4d. Nous pouvons y remarquer une phase d’exploitation de la chénaie marquée par un
maximum de Fréne, du Néolithique récent au Bronze moyen. La seconde phase voit, aprés un
épisode ol le Noisetier et les Fabacées jouent un role important de restauration de la forét, la
reprise de la chénaie caducifoliée jusqu’a I’dge du Fer, la disparition de Taxus au Bronze
moyen, et le maintien de Fagus pendant toute la séquence.

L’analyse anthracologique montre qu’apres une phase d’exploitation qui pourrait se situer
ila fin du Néolithique, le milieu se referme, les défrichements de I’ dge du Bronze sont difficiles
a mettre en évidence (ThiEBauLT, 1988). Ceci milite davantage pour voir, par la suite, une
ouverture récente du milieu et une exploitation historique des terres. Les analyses palynologiques
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de ce gisement ont ét¢ effectuées par J.-L. Borer (1973; 1976). Leurs résultats sont trés
similaires & ceux de I’anthracologie et aboutissent aux mémes conclusions avec une courbe des
céréales allant du Néolithique récent au Bronze ancien. Ils confirment notamment qu’apres le
Bronze final: «les activités du groupe ne se portent plus vers la culture céréaliere» (BOREL,
1973: 243).11 semble donc que la vocation agricole des habitants des Sarrasins ait été de courte
durée.

7) St-THiBauD pE Couz (Savoie)

Les deux sites de St-Thibaud de Couz, Jean-Pierre 1 et Jean-Pierre 2, ont été€ découverts
en 1965 par A.Bocquet et fouillés de 1969 4 1974 (GirarD et ¢l., 1981). Situés & 10 km au sud-
ouest de Chambéry sur le rebord occidental du massif de la Grande Chartreuse sur le versant
oriental de la vallée de I' Hyere, les grottes s ouvrent a 500 m. d’altitude dans I’étage collinéen,
série du Chéne pubescent. Vers 600 m se développe la série mésophile du Charme.

Lafouille du remplissage de la grotte Jean-Pierre | a permis Ia découverte de 11 niveaux
d’habitats. Ils correspondent plus particulierement 2 des occupations magdaléniennes et
épipaléolithiques. Les charbons ont ét€ analysés parJ.-L.Vernet mais aucun diagramme n’a pu
étre établi car le nombre de fragments étudiés est trop faible (TrieBauLT, 1988). Les résultats
de Panalyse se divisent en plusieurs parties: des couches 9 a 7 (C9 est datée de Ly-830:
13070+210 BP, Magdalénien final, et 7 datée de Ly-625: 10470£200 BP) dans lesquelles
Juniperus est I’essence la mieux représentée, accompagnée des Bouleau, Chéne, Sapin et Pin
sylvestre. Dans lacouche 9, le Genévrier et le Bouleau traduisent un paysage ouvert, développé
sous unclimat froid. Lacouche § voitun réchauffement caractérisé par un premier développement
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du Pin sylvestre accompagné de feuillus comme le Chéne et les Prunus. La persistance du
Chéne etla présence du Sapin dans lacouche 7 montrent laconstance du réchauffement. A partir
de la couche 6, I'auteur voit, avec le développement du Pin sylvestre et la disparition du
Bouleau, les prémices de la phase de recolonisation du début de I’ Holocéne. Dés la couche 5a,
datée de Ly-428: 9050260 BP, I’If et e Fréne sont présents. Les analyses polliniques (GIrARD
et al., 1981) vont, pour I’essentiel, dans le méme sens que I’anthracologie, notamment pour ce
qui concerne le passage du Tardi. au Postglaciaire. Les résultats de St-Thibaud confirment ceux
déja obtenus pour les périodes assez reculées, notamment avec I'ancienneté des Pins et
Genévriers, alors qu’ici I’apparition du Chéne confére un cachet thermophile au Tardiglaciaire.
Dans plusieurs niveaux deux espéces de Pins ont été déterminées: Pinus sylvestris et Pinus
uncinata ce qui permet & 'auteur d’émettre I’hypotheése selon laquelle la récolte du bois
s’effectuait sur un parcours présentant un dénivelé important.

8) La VieiLLe EGLISE A LA BAaLME DE THUY (Haute-Savoie)

Dans les Alpes du nord la station de «La Vieille Eglise» est située sur la commune de la
Balme de Thuy, nom sous lequel elle est d’ailleurs plus connue, 4 3 km a I’ouest de Thones, sur
la rive droite du Fier qui coule a proximité. C’est un vaste abri sous roche qui s’ouvre au sud,
aune altitude de 620 m. Cette cavité a été creusée au pied d’une falaise urgonienne appartenant
aux unités géologiques «Bornes-Aravis» dans les couches marno-calcaires du rhodanien. Le
site, connu depuis plus d’un siecle, a été fouillé par J. Hubert puis par J.P. Ginestet de 1970 &
1990. Le gisement offre une séquence présentant 13 niveaux stratigraphiques (GINESTET ef al.,
1984).

Le site est actuellement localisé a la charni¢re supérieure de I’étage collinéen, série
septentrionale du Chéne pubescent et de 1’étage montagnard. La carte de végétation (RICHARD
et HainarDp, 1979) montre un environnement trés contrasté. L’analyse anthracologique du
gisement de la Balme de Thuy (fig. 10) repose sur I”identification de plus de 3700 charbons de
bois parmi lesquels 31 taxons ont été reconnus. Certains appartiennent a la flore montagnarde
comme: Abies alba, Pinus sylvestris, Taxus baccata, Acer pseudoplatanus, Fagus sylvatica,
Sorbus aucuparia... d’autres a 'étage collinéen: Acer campestre, Juniperus communis,
Carpinus betulus, Corylus, Ligustrum sp., Pirus sp., Prunus sp., Quercus f.c., Tilia sp., Ulmus
minor... ou 2 la ripisylve: cf. Hippophae rhamnoides, Fraxinus excelsior, Populus, Sambucus
sp., Salix.

L’allure générale du diagramme montre, de I’ Azilien au Campaniforme, un déclin de la
courbe du Pin, qui 8’accroit & nouveau au Bronze final. La présence de cette essence, dans les
niveaux les plus anciens, indique qu’elle caractérise bien la formation végétale présente a la fin
du Tardiglaciaire autour du site. Sa diminution se justifie par le réchauffement climatique
holocéne et la mise en place de la forét caducifoliée. Son maintien dans des pourcentages trés
bas, s’explique par sa présence dans I’étage montagnard situé a proximité du site. Au
Mésolithique, le déclin du Pin est relayé par I’augmentation de I'If accompagné du Fréne et des
Erables. Le Sapin apparait dés le Néolithique ancien, C5B datée de 62552100 BP; le Hétre au
Chasséen, C5A datée autour de 5290x70 BP, il se développe jusqu’au Bronze final ou il
représente plus de 30% des essences identifiées. Le Chéne, enfin, ne figure que dans les niveaux
chasséen et campaniforme, il n’a été reconnu ni avant ni apres. Cette apparition tardive, par
rapport aux gisements déja présentés serait le résultat (cela a titre d’hypothése) d’un ramassage
dans un lieu plus éloigné du site.
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Les résultats de I’analyse anthracologique d’une dizaine de gisements, étayés par plus de
37 datations 14C. et par les résultats d’un grand nombre d’analyses palynologiques, nous
permettent, aujourd’hui, de mieux entrevoir la dynamique des végétations dans cette région et
surtout comment peu 4 peu 'empreinte de I’Homme a marqué le milieu.

I1 - DU CLIMATIQUE A L’ANTHROPIQUE

Aprés avoir exposé, dans leurs grandes lignes, les résultats obtenus par ’analyse
anthracologique nous allons tenter d’évaluer les indices nous permettant de savoir si, & partir
du Néolithique plus particulierement, les changements de végétations sont dus plus strictement
a des fluctuations climatiques ou bien & Paction de I’'Homme; quelle est la contribution de
I’intervention humaine et comment a-t-elle pu participer a ces changements? Il s’agit donc de
faire la part entre le déterminisme climatique et le déterminisme anthropique afin d’expliquer
la mise en place des végétations et leur dynamique.

Chacun des gisements étudiés présente, de facon plus ou moins évidente, des témoins de
I’anthropisation du milieu du point de vue de la végétation. Ces observations sont fondées sur
la présence ou I’absence et les fluctuations de taxons marqueurs. Nous allons maintenant les
exposer et les discuter.

LEs CHENES A FrUILLAGE CADUC
Nous commencerons par la mise en évidence de I'un des critéres fondamentaux:
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I’observation des fluctuations des occurences des Chénes a feuillage caduc. Ils constituent un
indice important comme les études en région méditerranéenne I’ont montré (VERNET et
THieBAULT, 1987). Au vue des différents résultats obtenus et des diverses synthéses (THIEBAULT,
1988; 1991a), il est maintenant & peu pres établi que les végétations pionniéres du Tardiglaciaire
et du début de I'Holoceéne étaient constituées par les Pins sylvestres, de fagon assez homogene,
sur tout le territoire étudié, accompagnés parfois du Genévrier comme a St-Thibaud ou a
Antonnaire. C’est dés 9500 BP que, dans la plupart des stations, démarre la courbe des Chénes
a feuillage caduc. Ce départ s’effectue souvent, d’ aprés 1" anthracologie, de fagon plus précoce
et plus imposante que ne le laissent penser les résultats de la palynologie. Puis, dans la majorité
des sites on assiste & un déclin, d’importance variable, de la courbe des Chénes. Ainsi, lorsque
I’on examine les courbes du Chéne dans les différents gisements présentés (fig. 11), il apparait
qu’a Beaume Sourde le Chéne a de forts pourcentages (entre 50 et 75%) tout au long de la
séquence, amorgant toutefois un léger déclin au Néolithique final. A Beaume Claire cette
régression est mieux marquée pour la derniere couche, elle date aussi du Néolithique final. Ces
deux gisements montrent I’importance du développement de la chénaie caducifoliée lors du
réchauffement climatique holoceéne. A Antonnaire les occurences du Chénes ne dépassent pas
35%. Apres un net fléchissement au Chasséen, la courbe s’ accroit au Néolithique final pour a
nouveau fléchir 2 la fin de la séquence. Ces trois gisements témoignent de I’importance de la
mise en place de la chénaie caducifoliée holocéne et montrent que son exploitation par
I’Homme, qui a sans doute été progressive, peut se lire a partir des niveaux attribués au
Néolithique final. En réalité, les meilleurs indices donnés par I’observation de la courbe des
Chénes se situent sur les gisements de Coufin 1 et 2 o1 elle atteint des taux trés bas pendant le
Néolithique et repart dans des proportions trés moyennes pendant le Chalcolithique (< a 20%)
pour diminuer encore & partir du Bronze et avoir des taux insignifiants a I’dge du Fer. Une
observation assez similaire peut &tre effectuée a la Grande-Rivoire o la courbe amorce un
déclin continu a partir de la transition Mésolithique/Néolithique et les occurences ne dépassent
plus, par la suite, 30%. La courbe proposée par les Sarrasins montre que le déclin est bien
amorcé au Néolithique récent et qu’apres une phase de reconquéte, elle démarre & nouveau au
Bronze moyen ce qui est interprété comme une phase d’abandon des terres.

Force est de constater que, dans la majorité des sites, la diminution des pourcentages
s’effectue de facon trés progressive. I1 n’y a pas les ruptures nettes que I’ on peut parfois mettre
en évidence dans des sites plus méditerranéens (THiEBAULT, 1991b). Si la courbe des chénes est
unbon indice, il est loind’ étre le seul. En effet, parmi les marqueurs classiques de " anthropisation,
utilisés par 'anthracologie, outre le déclin des valeurs du Chéne, sont prises en compte les
essences liées a la reconquéte forestiere.

LEs EsseNcES DE RECONQUETE

Dans la région considérée, le Buis, le Noisetier et le Genévrier ou, dans certains endroits
les fabacées comme Laburnum et méme le Pin sylvestre, sont interprétés comme telles. Dans
la plupart des gisements étudiés, en effet, ces essences apparaissent en courbes plus ou moins
continues, avec des pourcentages plus ou moins importants & partir du Néolithique final.

Ainsi, le Buis a été remarqué a Beaume Claire, Beaume Sourde, Balme-Rousse et Coufin
2. 8’il est présent dés le Néolithique moyen dans les 2 gisements les plus méridionaux, il ne se
développe réellement qu’a partir du Chalcolithique plus au nord, témoignant a partir de cette
époque, d’une forte utilisation des terres.
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Le Noisetier, pour sa part, est présent dans la quasi-totalité des gisements (sauf 2 Beaume
Claire). Sa courbe est souvent continue car, espéce pionniére, elle apparait lors de la mise en
place des Chénaies caducifoliées dans des pourcentages peu importants (<& 15%). Cependant,
sa courbe se développe a partir du Chalcolithique, dans Ia majorité des sites. Cette essence ne
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Fig. 11 - Evolution de la courbe des Chénes a feuillage caduc dans les principaux gisements étudiés.
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doit plus étre alors considérée comme strictement inféodée a la Chénaie mais comme une
essence de reconquéte forestiere.

Un processus semblable semble s’ appliquer au Genévrier qui, appartenant aux végétations
pionnieres de la fin du Tardiglaciaire, joue ce méme r6le lorsque I'Homme provoque
Pouverture des milieux. 11 a été observé & Beaume Sourde au Néolithique final, & Antonnaire
pendant toute la séquence, dans les niveaux supérieurs du Pas de la Charmate (Castelnovien et
Néolithique moyen); présent & Coufin 2, sa courbe augmente 2 partir du Néolithique, en
revanche il est sporadique & la Grande-Rivoire et & la Balme de Thuy ot il est observé dans les
niveaux les plus récents. Ainsi, comme le Pin sylvestre remarqué dans les niveaux protohistoriques
deLaBalme de Thuy oud’ Antonnaire, ces espéces peuvent-tre considérées comme pionniéres
de I’établissement de foréts de substitution, ayant pour origine I’anthropisation du milieu.

Une courbe continue de Laburnum a été mise en évidence dans les deux gisements
proches des Sarrasins et de la Grande-Rivoire, du Chalcolithique au Bronze final pour le
premier, du Chalcolithique au Gallo-romain pour le second. Le développement de cette
Légumineuse peu exigeante est, selon nous, a mettre en relation avec les défrichements qui se
produisent a partir du Chalcolithique.

Le Hetre

Nous ne ferons ici qu’évoquer le probléme de I’installation des hétraies qui, pour certains
serait favorisée par’anthropisation (THiIEBAULT, 1988). Les analyses palynologiques régionales
montrent que I arrivée du Hétre, 4 I’ €tage collinéen, se situe aux alentours de 7000 BP (CLErc,
1988). Sa présence, vers 6000 BP a Choranche n’a donc rien de surprenant. Sa courbe s’accroit
ensuite, atteint son maximum et fluctue dans les différents diagrammes palynologiques ce qui
a pour effet des interprétations diverses. Ainsi, certains palynologues associent la chute de ce
taxon aux déforestations «La chute de Fagus est toujours causée par les premiéres déforestations
anthropiques qu’elles soient protohistoriques comme a Hiéres-sur-Amby entre 4760+220 BP
et 4110x170 BP ou gallo-romaines comme au Grand Lemps 1550+170 BP...» (CLERC, 1988:
130). D’autres pensent au contraire que: «/’essor de Fagus n’est pas étranger & une action
anthropique» (TriaT-Lavar, 1978: 89). Pour les uns, la diffusion du Hétre serait donc liée a un
changement climatique, pour les autres a I’intervention de I’'Homme sur le milieu. Pour notre
part, nous ne pouvons que mettre en évidence son développement ou son maintien dans les sites
analysés comme aux Sarrasins, a Balme Rousse o1 4 la Grande-Rivoire et la Balme de Thuy
ot il se développe dans de fortes proportions & partir de I’ Age du Bronze. Ces observations
militent en faveur de la seconde hypothése et attribuent & I’'Homme la cause de I’essor de cette
essence dans les zones de basse altitude. Le Hétre cependant ne peut pas encore étre considéré
comme un marqueur anthropique fiable.

LE cas pE L’TF

Une essence, plus caractéristique encore de la région étudiée, a son origine ici discutée:
il s’agit de I'If. Dans la région présentée, cette espéce joue un rdle intéressant, plusieurs fois
mentionné (THiEBAULT, 1983; 1988; 1991a). Il s’agit maintenant de savoir si I'If doit étre
considéré comme un marqueur climatique témoignant d’un rafraichissement du climat au
Boréal et si il peut étre, par la suite, considéré comme un marqueur de I’ anthropisation, du
Néolithique notamment.

Ce taxon a été identifié dans tous les gisements étudiés et son histoire semble &tre partout
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la méme (fig. 12). Identifié dans des proportions inférieures & 5% par Ch. Heinz dans les
Néolithiques moyen et final de Beaume Sourde et Beaume Claire, il existe en courbe presque
continue 4 Antonnaire, ot sa courbe décline du Néolithique moyen a I’age du Bronze (HEINZ,
1988). A Charmate, s’il n’apparait que dans la couche | datée de 7820+120 BP, il atteint de trés
fortes proportions dans le foyer Néolithique moyen. Ces pourcentages élevés ont aussi été
observés: a Balme-Rousse au Mésolithique récent, ol il n’est plus observé au Bronze final; &
Coufin 2 o1 sa courbe est trés fluctuante (THIEBAULT, 1988) et s’ éteint au-Gallo-romain. A la
Grande-Rivoire, il survient lors de la transition Mésolithique/Néolithique et connait ses
occurences les plus fortes au Néolithique, puis décline et disparait au Bronze final. Cette
observation est valable aux Sarrasins ol I'If est en courbe presque continue du Néolithique
récent au Bronze moyen. Il faut signaler sa présence dans la couche 5A de St-Thibaud de Couz
datée de 9050 BP. Enfin, a la Balme de Thuy il est présent au Mésolithique et s’efface au
Campaniforme.

Pour le moment cette essence n’a été mise en évidence, dans des proportions aussi
importantes, que dans cette région des Préalpes. Elle a aussi été remarquée par la palynologie.
Ainsi, I'If est considéré, par certains palynologues (REILLE, 1975), comme une essence liée &
lachénaie caducifoliée et par d’autres (CLERC, 1988) comme liée & lachénaie mais annonciatrice
de la sapiniere dans laquelle elle prospere. L’If, dans ce dernier cas serait, en revanche, géné
par la progression de la hétraie. Dans le Bas-Dauphiné cette espece a été identifiée lors de
I’analyse palynologique de 5 tourbieres (CLErc, 1988). Ainsi, a Hiéres-sur-Amby (212 m
d’altitude, Isere) I’ If est reconnu dés le Boréal, dans de faibles proportions, son développement
s’effectuant surtout a I’ Atlantique. A St-Sixte (650 m, Isére) il apparait aux alentours de 5600
BP, a St-Julien-de-Ratz (650 m, Isére) il est présent a la fin du Boréal, au Grand Ratz (650 m,
Isere) aux alentours de 7760 BP. Au Grand Lemps (500 m, Isére) enfin, il est assez tardif
puisqu’il n’est repéré qu’a la fin de I’ Atlantique. Chronologiquement, I’anthracologie identifie
I’If a des époques plus anciennes que la palynologie.

Les résultats que nous proposons ici montrent bien que sa présence n’est pas forcément
liée & la chénaie caducifoliée. Au contraire, il semble prospérer d’autant plus que la courbe des
Chénes régresse. Cela a été observé a Choranche, Charmate, la Grande Rivoire et a la Balme
de Thuy ol les Chénes n’apparaissent que tardivement. En tout état de cause, dans cette région
des Préalpes et de la Savoie, I’accroissement de I’If semble de plus en plus caractériser la fin
du Mésolithique et surtout le Néolithique.

Concernant ’apparition, le développement et la disparition de cette essence, nous
souhaitons maintenant, analyse aprés analyse, synthése aprés synthése, proposer, a titre
d’hypothése, le scénario suivant. Tout se passe comme si, peut-€tre a la faveur d’une légere
péjoration climatique au Boréal, I'If apparait. Cette essence se développe, elle est souvent
ramassée par les Mésolithiques car elle appartient & la flore disponible & proximité des
gisements. Rapidement, elle est remarquée pour la qualité de son bois qui devient I'une des
matiéres premieres privilégiée del’industrie du bois dans ces régions. Les quelques témoignages
d’arc qui nous sont parvenus montrent bien son utilisation pour la fabrication d’arcs mais aussi
des fléches. A partir de 1a I'If aurait été largement exploité et donc, dans un premier temps,
favorisé parI"’Homme. Cependant, bien que fournissant un excellent bois n’ oublions pas I’ autre
propriété de I’ If liée & sa toxicité. Ainsi, il nous a paru possible de proposer la sélection de Fréne
pour servirde nourriture aux bovins lors des phases 4 If sur le site de Coufin 2 (THiEBAULT, 1988).
Nous ne revenons pas ici sur les multiples descriptions d’empoisonnement par I'If, de Strabon
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Fig. 12 - Evolution de la courbe de I'If dans les principaux gisements étudiés.
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a Hamlet de Shakespeare, de Dioscoride & Sextius Niger (Brossg, 1987). Force est de constater
que sa disparition des diagrammes anthracologiques est relativement synchrone, aux Bronzes
moyen ou final, sur laplupart des gisements. Cette disparition ne pourrait-elle pas résulter d’une
éradication par I’homme, dont la cause serait soit sa toxicité, soit sa surexploitation pour son
bois? Il est historiquement connu que la guerre de Cent Ans a fait disparaitre cette essence de
certaines régions du Nord de la France.

Quoi qu’il en soit, cette espece bien répandue en Dauphiné et en Savoie, du Mésolithique
a ’Age du Bronze semble revétir une signification trés symbolique, et cela depuis la
Préhistoire; son développement et sa disparition sont trés profondément liés 2 I’ Homme.

HI - DISCUSSION

Au terme de cette présentation nous pouvons maintenant proposer quelques hypothéses
concernant I’exploitation des zones de hautes terres. L’analyse anthracologique apporte des
informations qu’il s’agit de corréler avec les renseignements fournis par les autres disciplines.
L hégémonie du Pin sylvestre sur la région n’est plus a remettre en doute de méme que
I’installation précoce des chénaies caducifoliées dans les zones les plus méridionales. Nous
avons pu voir que, selon les sites, les fluctuations des courbes des Chénes sont trés variables
et que si la tendance générale se dirige vers une diminution de cette espéce celle-ci est
progressive et peu synchrone de site 2 site. La méme réflexion peut étre faite & propos de
I”apparition des taxons marqueurs de reconquéte forestiére. Nous pouvons donc, a juste titre,
suggérer que le déclin de lacourbe du Chéne répondrait plutdt & un mode de gestion du territoire.
C’est-a-dire, plus qu’a une réponse liée & la localisation des sites ou au strict potentiel de
régénérescence de la végétation ou des sols, il pourrait s’agir d’une différence dans les modes
d’utilisation des milieux. Une corrélation entre le statut économique du site et le degré
d’anthropisation (les activités pastorales n’ont pas le méme impact que les activités agricoles
surl’ouverture des milieux, les premiéres sont beaucoup plus progressives) doit, dans lamesure
du possible, étre tentée.

Comme 1’anthracologie, les premiers indices donnés par la palynologie (travaux de J.
Argant, Bui-Thi-Mai, M. Girard et J. L. Borel) montrent que 1’ouverture des milieux n’est
vraiment lisible qu’a 1’ 4ge du Bronze, les traces de céréales n’apparaissant que tardivement. A
Beaume Sourde, Beaume Claire et Antonnaire, J. Argant a montré, a travers I’analyse des
pollens, I'utilisation de ces grottes comme habitats saisonniers plut6t par des populations de
pasteurs, que par des agriculteurs (ARGANT, 1989).

Dans cette région de collines et de montagnes tout laisse a penser, en effet, que les premiers
Néolithiques sont avant tout des pasteurs, qu’ils ne deviennent agriculteurs que plus tard, au
Néolithique final voir méme au Chalcolithique et que, par conséquent, ’ampleur des
déforestations, notamment au Néolithique moyen est beaucoup moins importante que les
ruptures mises en évidence, a la méme période, dans la région méditerranéenne par exemple
(VERNET et THIEBAULT, 1987; THIEBAULT, 1991b; THIEBAULT €t VERNET, 1993).
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HANSJIORG KUSTER*

HIGHLAND AND LOWLAND EXPLOITATION IN THE ALPS:
THE EVIDENCE FROM POLLEN DATA

SUMMARY -~ Highland and lowland exploitation in the Alps: the evidence from pollen data. The vegetation history
of the Alps is difficult to interpret, for several reasons. There are local wind systems transporting pollen grains from
the valleys to the hills and vice versa; and there are many different stands neighbouring each other, such as forests,
natural open lands above the timberline and in the river beds, rock communities, fens and bogs. For these reasons it
is very difficult to determine from pollen analytical data when the first farmers came to the Alps. There is pollen
analytical evidence for Early Neolithic farming in the Alps; the archaeological evidence for this is scanty, but
increasing. In Jowland localities Cerealia pollen grains are noticed in earlier stages of the vegetation history than those
of Plantago lanceolata, whereas the opposite is the case in pollendiagrams from highland localities. It can be suggested
that the early alpine farming took place on both lowland and highland stands: agriculture was practised in the valleys;
animals were brought to the natural open land above the timberline for summer grazing. As aresult of grazing Plantago
lanceolata spread in the highland areas.

RIASSUNTO ~ Lo sfruttamento delle regioni alpine montane e vallive: i dati pollinici. La storia vegetazionale delle
Alpi ¢ di difficile interpretazione per diversi motivi. Soffiano venti locali che trasportano granuli pollinici dalle valli
alle colline e vice versa; esistono inoltre ambienti diversi e contigui come quelli forestali, le praterie alpine, i corsi
fluviali, le aree rocciose e quelle intorbate. Per tutti questi motivi & molto difficile stabilire quando i primi agricoltori
giunsero sulle Alpi. Da un punto di vista dell’analisi pollinica esistono dei dati che ci informano circa le pill antiche
tracce di agricoltura neolitica; mentre i dati archeologici a questo riguardo sono molto limitati. Nelle zone pit: basse
i pollini di Cerealia sono presenti sin dai momenti pilt antichi della storia vegetazionale; mentre quelli di Plantago
lanceolara sono documentati per gli stessi periodi nelle zone montane. Si pud supporre che la prima agricoltura
neolitica fu praticata nelle aree vallive; gli animali venivano condotti nelle praterie sovrastanti la linea vegetazionale
per le pasture estive. Plantago lanceolata si distribui nei territori montani d’alta quota in seguito al pascolamento.

INTRODUCTION

The Alps are one of the most famous montane landscapes in Europe forming the boundary
between Central Europe and the Mediterranean Southern Europe. There are not only mountains
butalso valleys, plains in lower and higher altitudes, fertile and infertile areas, and together they
form a colourful landscape mosaic of arable fields and traditional grazing meadows.
Submediterranean and Alpine vegetation types are situated very close to each other, which is
often noted in botanical and geographical descriptions of this exciting landscape (RixLi, 1912).
Therefore numerous possible economic uses of the Alpine landscape come into question.

* Institut fiir Vor- und Frithgeschichte der Universitit Miinchen
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Today the milk and cheese production of Alpine summer farms is famous, as is chestnut
cultivation and olive and apple production in the Ticino or South Tyrol. Crop cultivation also
plays an important role in the Alps, such as that found in the dry inner alpine basins in the
western Alps. From today’s diverse cultural landscapes one can infer that several different
economic exploitation strategies were practiced in the Alpine landscape in former times.

ARCHAEOLOGICAL EVIDENCE

Archaeological evidence for this assertation, however, is scanty, for several reasons. Most
significant is the difficulty of locating well preserved settlements, due to movement of soil
particles downslope. Soil erosion in the higher altitudes and soil accumulation in the valleys
were enormous. In the Reichenhall basin at the Northern border of the Alps, for instance,
approximately 15 m of sediment have been accumulated since the Bronze Age (BRUNNACKER
et al., 1976). It is very difficult if not impossible to find settlement structures which can be
excavated. At higher altitudes very many prehistoric settlement layers have been certainly
destroyed by intensive soil erosion, and in the valleys ancient cultural features have been buried
by many metres of soil and gravel.

POLLEN EVIDENCE

[tis also not easy to trace early human influence in pollen diagrams derived from bogs and
lakes in the Alps. Some plants whose pollen grains are normally regarded as cultural indicators
in pollen diagrams (Beurg, 1981) have natural stands in the Alpine region, for instance
Artemisia, Plantago lanceolata and Centaurea cyanus (KUsTer, 1988). Possibly some Alpine
grasses produce cereal-like pollen grains (Beug, 1964), so that some pollen analysts are
sceptical whether a record of a cereal polien type in a profile from the Alps actually indicates
that crop cultivation took place in the region (Beuc 1964; 1986). There are strong winds from
the hill summits to the valley bottoms and vice versa, which can transport pollen grains in both
directions, so that cereal pollen grains can be found in the actual pollen rain both near fields and
villages (VuoreLa, 1970) and near the summits of hills and mountains (JocuiMsen, 1986;
Koster, 1988). It therefore seems to be questionable whether Alpine agriculture can be
accurately reconstructed by pollen analysis.

Nevertheless, pollen data shows that very often cereal pollen grains indicating the
beginning of farming economy in the Alps appeared earlier than archaeologists have assumed
on the basis of excavated evidence in the Alpine region (KUsTeRr, 1989). If the cereal pollen
identifications and the dating of these pollen records are correct, and if at least some of these
cereal pollen grains were derived locally, an early beginning of arable exploitation in the Alpine
landscape is evident. If this is the case, then the palynological data documenting the beginning
of Neolithic agriculture in the Alps are very similar to those from areas South and North of the
Alps.
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THE BEGINNING OF NEOLITHIC IN THE ALPS

Very interesting 14C dates for the beginning of the Neolithic at several localities
immediately South of the Alps have recently been published (CHapman and MULLER, 1990). As
early as in the seventh millennium BP Neolithic culture is evident at the southern border of the
Alps. This early date corraborates those from Alpine pollen diagrams which were until recently
doubted by many archaeologists and palynologists. But now some evidence for the reliability
of the pollen analytical evidence for early farming in the Alps is coming from archaeological
sources. For example, the early C14 dates for the beginning of the Neolithic in the pollen
diagram of Lac du Mont d’Orge in the Valois (WELTEN, 1977; 1982a), were skeptically regarded
by archaeologists until a Neolithic settlement of the same age under five metre thick layers of
Rhéne gravel in Sion-Planta was-detected (GaLLay, 1986). The settlement Sion-Planta
provided an uncalibrated radiocarbon date of approximately 6500 BP or calibrated to the early
fifth millennium BC.

The ceramic materials resemble late Early Neolithic pottery from northern Italy (Vho,
Gaban, Fiorano). Settlements of a similar age could be detected in the Ticino (GaLLAY, 1986)
and in the Adige Valley (ALEssio ef al., 1984). It is apparent that the pollen data suggesting
an early beginning for Neolithic agriculture in the Alpine region can be confirmed by
archaeological excavations. Still itis very clear that for the reasons stated above unambigous
archaeological and palynological evidence is difficult to obtain.

DIFFERENT PATTERNS OF EXPLOITATION IN HIGHLAND AND LOWLAND
POLLEN SITES

Looking closer at the pollen diagrams from the Alpine region, characteristic difference in
the first appearances of certain cultural indicators become evident. The pollen diagram from
Lac du Mont d’Orge shows very early cereal pollen grains dated to the Atlantic age (fig. 1). Lac
duMont d’Orge is situated in the lowland Valois, in a very wide inner alpine valley, a dry area
predestined for agriculture. The 14C dates are certainly several centuries too old, as calcareous
layers in lake sediments tend to produce abnormally old 14C dates, but they were certainly
accumulated at a time contemporaneous with the Early Neolithic, both south and north of the
Alps. While the cereal pollen grains at Lac du Mont d’Orge appear relatively early, other
cultural indicators such as Plantago lanceolata are recorded only in the more recent layers of
the pollen diagram.

In pollen diagrams from higher altitudes the earliest occurrences of cultural indicator
pollen grains show a different pattern from those at lower altitudes. For instance in the diagram
from Rotmoos-Eriz (HEeB and WELTEN, 1972), pollen grains of Plantago lanceolata are
recorded in the older layers, and cereal pollen grains are normally found in only the more recent
layers. Pollen grains of cultural indicators are not recorded for the early Neolithic at these
altitudes: The oldest evidence for exploitation of the landscape dates either to the late Neolithic,
or they show the beginnings of rural activity appear in the Bronze Age. Comparing Alpine
pollen diagrams (table 1) it becomes obvious that in lowland pollen diagrams from locations
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below 700/800 m asl cereal pollen grains (marked with a cross) appear before pollen grains of
Plantago lanceolata. In pollen diagrams from locations between 700/800 m and ca. 1600 m
Plantago lanceolata appears first, and cereal pollen grains appear only in somewhat more
recent layers.

In pollen diagrams from higher altitudes, this pattern of first occurrence is not visible. In
these diagrams sometimes Plantago lanceolata and sometimes Cerealia are recorded in the
older layers.

LAC DU MONT D'ORGE, SION ROTMOOS-ERIZ,BERN
640m (WELTEN 1982a) 1190 m (HEEB&WELTEN 1972)
CEREALIA PLANTAGO CEREALIA PLANTAGO

LANCEOLATA LANCEQLATA
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Fig. 1 - Presenceof cereal and Plantago lanceolara pollen grains through time as recorded in diagrams from Lac du
Mont d’Orge (WeLTEN, 1977; 1982a) and Rotmoos-Eriz (Hees and WeLten, 1972),
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This pattern of occurrence of cultural indicator pollen grains is shown by a graph in which
the dating of the pollen records is included (fig. 2). In the left part of the diagram pollen data
is included where Cerealia pollen grains are recorded earlier. Each dash marks one pollen
diagram. The left end of the dash marks the oldest occurrence of cereal pollen grains, the right
end the first occurrence of Plantago lanceolata. On the right side of the figure, pollen diagrams
are represented where Plantago lanceolata (left end of the dashes) precedes cereal pollen
grains (right end of the dashes). Sites where cereal and Plantago lanceolata pollen grains are
recorded at the same age for the first time, are marked with a dot.

A regular pattern for the beginnings of the rural exploitation in the Alps is visible. In
locations below 700/800 m cereal pollen grains are normally recorded earlier than Plantago
lanceolata pollen. The beginning of agriculture at these altitudes can be dated to the Atlantic,
or in terms of archaeology the Neolithic period. In pollen diagrams from profiles of sites which
have an altitude between 700/800 and 1600 m asl Plantago lanceolata pollen grains are always
recorded in layers which are older than those in which cereal pollen grains are detected. The
first occurrence of Plantago lanceolata pollen grains can normally be dated to the late Atlantic
or the Subboreal; this is the late Neolithic or the Bronze Age.

In some pollen diagrams from higher altitudes cereal pollen grains precede Plantago
lanceolata, and sometimes the first appearance of Plantago lanceolata precedes cereal pollen
grains. The first occurrence of one or other of these pollen types varies in time from diagram
to diagram.

This irregularity in the first occurrence of cultural indicators in places just below and above
the timberline can have several reasons. Plantago lanceolata has natural stands in high Alpine
altitudes, and it may have been present at these altitudes before human impact started.

Other pollen occurrences seen in the spectra may be caused by long distance transport,
either from low altitudes in the vicinity of the profile, or from regions which are situated farther
away. This is consistent with the fact that cereals and other pollen grains which are regarded
as parts of long distance transport are often recorded in the modern pollen rain in high altitudes
(Jocumvsen, 1986). Over representation of extra-local pollen grains in pollen counts from
Alpine regions is aresult of the low pollen production of treeless landscapes combined with the
reduced pollen production of locally growing trees in these regions.

THE INTERPRETATION OF THE POLLEN DATA

It is striking that the pollen grains of Cerealia and Plantago lanceolata first appear at
different times in different altitudes, and one must take into account the several reasons for this.
Ataltitudes below 1600 m the Alpine wind systems do not significantly affect pollen transport,
and local pollen rain prevails in the deposited sediment layers. The easiest way of explaining
thisis that crop fields were situated only at locations below 700/800 m in the Neolithic, whereas
exploitation at higher altitudes started somewhat later with predominantly grazing activities
which favoured the dissemination of grassland species such as Plantago lanceolata. Secondly,
wheat and barley pollen grains are best detected not in the vicinity of fields, but near the
settlements, where crops have been processed. Threshing, dehusking, and winnowing of
cereals leads to a high release of cereal pollen grains (VuoreLa, 1970). Pollen evidence
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suggests, that Neolithic settiements and threshing places were situated at low altitudes during
the Neolithic.

On the other hand, Plantago lanceolata is not only a grassland species, but also occurs on
fallow land within the arable landscape (BUrRrICHTER, 1969; Benre, 1981). Extensive cereal
crop production in connection with fallow phases can also lead to great dispersal of Plantago
lanceolata, the effect of which was intensified by the pasturing of livestock on fallow land
(BEHRE, 1981). Grazing (summer farming?) and/or cereal production in higher altitudes started
later, mostly not before the Bronze Age. This is the period for which the beginning of summer
farming in the Alps is normally considered (Wyss, 1971; ZoLLER, 1983).

So the history of the exploitation of the Alpine landscape can be outlined as follows, from
palynological data. Farming started in the early Neolithic in places below 700/800 m nearly
contemporaneous with the earliest evidence of agriculture South and North of the Alps, at
around the seventh millennium BP. At this time the settlements and most likely the crop fields,
were situated below 800 m. Later on, in the late Neolithic and in most cases during the Bronze
Age, a more extensive exploitation of the landscape at montane altitudes above 800 m began.
This was characterized by livestock grazing in connection with summer farming, and possibly
also by extensive cereal crop production. For the higher Subalpine regions and Alpine areas
below and above the timberline the pollen data are ambiguous. Certainly summer farming with
grazing was also practised here, but sometimes cereal pollen grains from long distance pollen
transport were also recorded very early at these altitudes.

This is clear evidence that agriculture began at low altitudes, and that the early cereal
pollen records from these altitudes are certainly not an effect of the long distance transport of
pollen grains. The very clear pattern of the pollen sedimentation of cultural indicators with
regard to altitude is striking evidence that local agriculture took place in the Alps during the
Neolithic.

Agriculture and animal breeding expanded to higher altitudes later on. As a consequence
of the different patterns of exploitation of the Alpine landscape by agriculturalists and animal
breeders perhaps the cultural differences, which have played an important role in the history
of landscape exploitation around the Mediterranean Sea for millennia (BRAUDEL, 1949) also
appeared.
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Table 1 - Alpine pollen diagrams showing clear evidence for the beginning of farming, characterized by cither cereal
or Plantago lanceelata pollen grains (marked with a «+») as the earliest appearing cultural indicator,

Altitude Cerealia Plantago
(m) lanceolata

Belalp ob Blatten N Brig (WeLten, 1982a) 2330 +

Mont Carré S Sion (WELTEN, 1982a) 2290 +

Buntes Moor/Stubai {WEeiricH and BORTENSCHLAGER, 1980) 2280 = =
Griinaumoor/Stubai (WericH and BortenscuLaGer, 1980) 2190 +
Motta Naluns/Unterengadin (WEeLTEN, 1982b) 2170 +

Franz-Senn-H./Stubai (WeiricH and BORTENSCHLAGER, 1980) 2155 +
Dosde/Siidriitische Alpen (Burca, 1987) 2135 +
Bohnigsee ob Biirchen/Wallis (MARKGRAF, 1969) 2095 +
Duramoor/Siidtirol (Stiwarp, 1980) 2080 +

Moosalp ob Biirchen (MARKGRAF, 1969) 2050 +
Malschascher Hotter/Sitdtirol (Seiwarp, 1980) 2033 +

Schwarzsee/Siidtirol (Seiwarn, 1980) 2033 +

Simplon-Hopschensee S Brig (WELTEN, 1982a) 2017 +
Aletschwald N Brig (WeLTEN, 1982a) 2017 +
Alp Marschol/Graubiinden (Buraa, 1980) 2010 +
Lai da Vons/Graubiinden (BurGa, 1980) 1991 +

Moriine Marschol/Graubiinden (Burca,1980) 1985 +
Greicheralp NE Brig (WELTEN, 1982a) 1910 +

Plansena/Siidriitische Alpen (Burca, 1987) 1892 +
Robiei, Val Bavona/Tessin (WELTEN, 1982a) 1892 +
Segnes/Vorderrhein-Lukmanier (MULLER, 1972) 1880 +
Alpenrose/Zillertal (WemicH and BORTENSCHLAGER, 1980) 1880 +

Maloja-Riegel/Oberengadin (KLEIBER, 1974) 1870 +
Griinsee/Tirol (WEeLTEN, 1982b) 1836 +
Palé Digl Urs/Graubiinden (Burca, 1980) 1834 +
Rinderplatz/Siidtirol (SeiwaLp, 1980) 1780 +

Acquacalda/Vorderrhein-Lukmanier (MOLLER, 1972) 1730 +
Dossaccio/Veltlin (WELTEN, 1982b) 1730 +
Griichensee SW Brig (WELTEN, 1982a) 1710 +
Pillon S Saanen (WELTEN, 1982a) 1700 +
Mutschnengia/Vorderrhein-Lukmanier (MOLLER, 1972) 1650 +
Eggen ob Blatten N Brig (WeLTEN, 19824) 1645 +

Gondo-Alpje SW Brig (WELTEN, 1982a) 1635 +

Nassfeld/Karnische Alpen (Fritz, 1976) 1580 +
Lai Nair/Tarasp, Engadin (WeLTEN, 1982b) 1546 +
Brigels/Vorderrhein-Lukmanier (MuLer, 1972) 1520 +
Zeneggen-Hellelen SW Brig (WELTEN, 19822) 1510 +
Campra/Vorderrhein-Lukmanier (MULLER, 1972) 1420 +
Affeier/Vorderrhein-Lukmanier (MOLLER, 1972) 1300 +
Hiingstli Gde. Eggiwil BE (Hees and WELTEN, 1972) 1260 +
Rotmoos-Eriz/Schwarzenegg BE (Hees and WEeLTEN, 1972) 1190 +
Sattlermoos/Ammergebirge (BLupau, 1985) {140 +
Wasserfilz/Ammergebirge (BLupau, 1985) 1020 +
Wachseldorn BE (Hees and WELTEN, 1972) 980 +
Gola di Lago/Ticino (ZotrLer and KLemer, 1971) 970 +
Linden/Schwarzenegg (Hees and WELTEN, 1972) 900 +
Schwarzer See E Grainbach (Scumee, 1980) 896 +
Sommersiiss/Siidtirol (Seiwarp, 1980) 870 +

Hochmoos/Bischofshofen (WanLMULLER, 1988) 800 +
Ginsemoos/Schwarzenburg BE (WELTEN, 1982a) 795 +



Altitude . Cerealia Plantago
{m) lanceolata

Langegger Filz/Auerberg (KUsTER, 1988) 785 =
Haslacher See/Auerberg (KostER, 1988) 765

Geltnachmoor/Auerberg (KusTer, 1988) 732 = =
Spitzenmoos SW Wiidenswil (Hurscumip, 1983) 668 +

Ried b, Oberschan N Sargans (H.P. WeGMULLER, 1976) 660 +

Hiittner See S Witdenswil (Hurscumip, 1983) 658 +

Lago di Ledro/Gardasee (Brua, 1964) 655 +

Amsoldinger See b. Thun (Lorter, 1985) 641 = =
Lac du Mont d’Orge/Wallis (WELTEN, 19824) 640 +
Biérnsee/Chiemgau (Rausch, 1975) 600 +
Allmannshausen/STA (Kossack and ScumeiL, 1974-75) 600 +
Bachhausen/Starnberg (Kossack and SchMEmL, 1974-75) 600 +

Stittener Filz/Chiemgau (Rausch, 1975) 575 +
Seeweidsee NE Stafa (Hurscumip, 1983) 550 +
Kirchseeon/Miinchen (Rauschu, 1975) 550 +

Ueziker Ried NE Stiifa (Hurscumip, 1983) 545 +

Rottauver Filze/Chiemsee (ScumEemL and Kossack, 1967-68) 530 +

Lobsigensee SE Aarberg (AMMANN et al., 1985) 514 +

Egelsee N Rapperswil (Hurscumip, 1983) 495 +

Chatzensee N Ziirich (Hurschmip, 1983) 439 +

Nussbaumer Seen (Roscu, 1983) 434 +
Donaumoos/ingolstadt (BakeLs, 1978) 380 +

Heiligenstidter Moos/Regensburg (BAkeLs, 1978) 350 +
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THE PALYNOLOGICAL RECORD OF HUMAN IMPACT ON
HIGHLAND ZONE ECOSYSTEMS

SUMMARY - The palynological record of human impact on highland zone ecosystems. A review of the palynological
record of human impact on highland environments is given. Methodological problems concerning the nature of the
patynological record are discussed. The chronological order of sites with anthropogenic influence shows that
anthropogenic disturbance of the alpine regions starts in the Neolithic period, and is gradually displaced to lower
regions, up to recent times.

RIASSUNTO ~ L’impatto antropico nell’ecosistema alpino secondo i dati palinologici. L’ Autore fornisce un
aggiornamento dei dati pollinici riguardanti I'impatto antropico nell’ecosistema alpino. Vengono discussi alcuni
problemi metodologici riguardanti la natura dei dati stessi. L’ordinamento cronologico dei siti influenzati
dalP’ antropizzazione dimostra che, nelle regioni alpine, i mutamenti antropogenici, ebbero inizio durante il Neolitico,
e si distribuirono in seguito nei territori a quota pilt bassa.

INTRODUCTION

The Alps hold a special position among the orobioms of the Earth. There is scarcely a
mountain range in the world, which is so fashioned by human interference as the Alps. Today’s
alpine landscape is the result of a long-term economic use of the highlands. From the
Palaeolithic up to the Neolithic periods onward hunter and gatherer societies frequented the
timber-line ecotone and the alpine patches. Later these natural grasslands shaped the economic
interests of agricultural communities. For economic reasons it has to be assumed that pasturing
of the uplands already started with the neolithization of the Alps. Early farming cultures were
reliant on their own produce. Their fodder production was low. Driving the stock to pasture on
the alpine grasslands liberates fodder production in the valley bottoms, and most of the area near
the farm can then be tilled. The economic advantage is evident: if 100% of the animal stock is
put on pastures during the summer, 27% more animals can be wintered than without alpine
pasture. Even if only 60% are driven up to the highlands, still 18% more can be wintered (Penz,
1978).

Today the most profitable grazing grounds are located in the subalpine zone on potential
woodland. Therefore anthropogenic interference in the highlands is narrowly linked with
timber-line fluctuations. It is well known that even specialists encounter difficulties in the
interpretation of alpine pollen diagrams. For this reasons some methodological aspects will be
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discussed, before a review of the palynological record of human impact in alpine regions is
given, and a conclusion is drawn from the vegetation patterns in time and space.

METHODOLOGICAL ASPECTS

The timberline is a significant vegetation limit in mountain areas. Its physiognomy is
determined by several factors: topography, macroclimate, site-conditions, seed production,
snow-cover dynamics, forest fires and human impact (STerN, 1983). A major fact in the
development of the timberline is climate, respectively the abbreviation of the growing period
with advancing altitude (LARCHER, 1963; TRANQUILLINI, 1976; 1979).

There exist different hypotheses about the nature of the alpine timber-line under natural
conditions without human disturbance. One opinion postulates a transition zone. This timber-
line ecotone varies from dense forest to a more and more open structured woodland, up to the
tree-line, where individual trees could still exist. Another view says, that forests always reach
their upper climatic limit in a dense stand. Above this acute vegetation limit the growth of
individual groups of trees is possible (Stern, 1983). The comparison with mountain ranges
without human impact provides evidence that several varieties of these two hypotheses are
possible. An acute straight-lined limit, where the timber-line coincides with the tree-line,
occurs only in mountains with favourable homogenous soil conditions. Already minor
disturbances like avalanches are sufficient to open up the straight-lined limit. In most cases
mosaic structures of dense forest, bushes and alpine grasslands are noticeable. The opening up
of dense forest into individual stands is known from highlands with a strained water economy
{mediterranean, arid areas). Even within the Alps all the formations of the timber-line
mentioned above are observeable (KLoTzL1, 1991).

Above the timber-line evergreen needle-leaved or cold-deciduous shrublands, tall-forb
formations, dwarf scrub, and alpine mats, expand according to relief, soil and microclimate.
The last mentioned alpine mats, or so-called « Urwiesen», are important areas for grazing. Even
before human interference, floods, avalanches and game are able to put enough nutrients into
the root area to support stands with the character of natural pasture in the alpine regions, e.g.
aforb-rich Trisetetum. In principle, no new plant communities are created with the penetration
of prehistoric man into the highlands. Some already existing and some new selection factors,
like irrigation, pasture, fertilization, mowing, etc., become more effective. This causes a large-
scale expansion of existing nutrient-rich plant communities in alpine regions, which is in
contrary to valley bottom regions where new plant communities were created by the activity
of man. Only the basic species-combination becomes modified by stronger effective selection
factors (KLoTzLy, 1991). Many alpine plants respond to the anthropogenic selection factors
mentioned above with an enhanced competitiveness. Tables 1-4 present an overview of these
alpine plant species.

Now another aspect of the methods of palynology comes into question. How can the pollen
of these alpine plant species be registered, and how representative is their occurrence as
indicator species for human impact in highland pollen diagrams? Pollen recruitment in alpine
tarns and mires represents a special case. Pollen deposition in a sedimentation basin consists
of a local, extra local, regional and extra regional component (TAuBEr, 1965). The different
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manifestation of these single components in a deposit depends essentially upon the area of the
sedimentation basin (JANSSEN, 1973; Jacosson and Brapsuaw, 1981). Lowland lakes and mires
with a diameter <100 metres are characterized by the local and extra-local components, and
therefore sites of such sizes are chosen for the reconstruction of local vegetational changes. On
the contrary, in highland zones the regional and extra-regional components dominate, according
to wind direction (JocHIMSEN, 1986; KUTTEL, 1974; LANG, 1993). In consideration of the low
pollen production of alpine plant communities, the significance of the extra-regional component
should not be underrated (BorRTENSCHLAGER, 1992). Pollen analyses of firn snow profiles from
alpine glaciers provide interesting data for the annual extra-regional pollen componentinalpine
environments (BORTENSCHLAGER, 1967; 1970; AmBacH et al, 1969). The annual pollen
accumulation on a glacier surface can be equated with the amount of the extra-regional pollen
component. BORTENSCHLAGER (1970) found out that the mean annual pollen accumulation rate
comes to 470 pollen grains cm® in the Otz valley. This is as much as the annual pollen deposition
of a forest tundra (Birks, 1973; Hicks, 1986). Due to the different manifestation of the pollen
components, and the low pollen productivity of the local alpine flora, the relation between site
size and pollen source area has only a restricted validity in high alpine regions. Therefore, the
interpretation of highland pollen diagrams, especially percentage diagrams, has to be made
with extra caution, because a knowledge mainly of the local vegetation record is needed for the
evidence of vegetational changes in alpine environments.

pollen pollen
taxon pollination source represen- pollen-type
mechanism area tation
Trisetum flavescens, Dactylis anemogamous (L) ,ER O Gramineae

glomerata, Agrostis tenuis,
Phleum alpinum, Poa alpina
Rumex acetosa anemogamous (L).ER X Rumex; Rumex
acetosa-Typ

Alchemilla vulgaris entomogamous L u Alchemilla-Typ;
Rosaceae
Trifolium badium, Trifolium entomogamous L u Trifolium,
pratense, Trifolium repens Papilionaceae
Geranium sylvaticum, entomogamous X X Geranium
Heracleum sphondylium entomogamous (L),ER 8} Heracleum-Typ,
Umbelliferae
Plantago media entomogamous (L),ER X Plantago, Plantago
major-Typ
Campanula rhomboidalis, entomogamous L U Campanulaceae
Phyteuma orbiculare
Leontodon hispidus, Taraxacum entomogamous L U Cichoriaceae
officinale, Tragopogon major
Chrysanthemum leucathemum, entomogamous L U Asteraceae

Table 1 - Alpine plant species stimulated by irrigation, their pollination mechanism, pollen representation, and pollen-
types: L=local, R=regional, ER=extra-regional sources; ()=minor component, O=overrepresented,
U=underrepresented, x=no specification (particular items according to Birgs, 1973; BurGa, 1984; JOCHIMSEN,
1986; Krat., 1971; SCHROTER, 1926).
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Tables 1-4 show all the alpine plant species which react positive to human interference.
Their pollination mechanisms, place of origin (in the sense of local, extra-local, regional and
extra-regional sources) and their pollen representation, are all shown. These data enable us to
assess the validity of a palynological record of local vegetation changes in highland zones.
Over-represented pollen types of mainly extra-regional origin (such as Gramineae or Urticaceae)
are bad indicators. Under-represented pollen-types from regional sources (such as Artemisia,
Calluna, Caryophyllaceae, Chenopodiaceae, Cruciferae, Juniperus, Plantago, Ranunculaceae,
and Rumex) are of limited value. A good indicator for human interference in alpine ecostems
is the under-representation of pollen-types from local source areas, such as Asteraceae,
Campanulaceae, Cichoriaceae, Ericaceae, Gentianaceae, Geranium, Ligusticum-type,
Ligusticum mutellina, Liliaceae-type, Papilionaceae, Primulacae, Rosaceae, Saxifragaceae,
Scrophulariaceae, Vaccinium and Valerianaceae. Since these entomogamous plant species are
always under-represented in pollen diagrams, an increase of the counted pollen sum has to be
considered, in order to get more significant data for the reconstruction of the local alpine
vegetation. Such local vegetation reconstruction is nearly impossible with the use of pollen
analyses (i.e., percentage diagrams) alone (Jocmmsen, 1972; Lang, 1993). It requires the
application of other palaeoecological methods, such as pollen accumulation rates, macrofossil
analyses etc. For that reason, in the following compilation only sites with pollen diagrams
supported by at least one of these methods are taken into consideration.

polien polien
taxon pollination source represen- pollen-type
mechanism area tation
Rumex alpinus, Rumex arifolius anemogamous (L),ER X Rumex
Urtica dioica anemogamous ER O Urtica, Urticaceae
Chenopodium bonus-henricus anemogamous ER 0 Chenopodiaceae
Poa pratensis, anemogamous (L),ER (6] Gramineae
Trisetum flavescens
Stellaria nemorum entomogamous (L).ER U Caryophyllaceae
Cerastium caespitosum
Capsella bursa-pastoris entomogamous R,ER U Cruciferae
Primula elatior entomogamous L Primulaceae
Alchemilla subcrenata, entomogamous L.(ER) U Alchemilla-type,
A. vulgaris, A. hybrida Rosaceae
Pimpinella sarifraga entomogamous (L),ER U Pimpinella
major-type
Chaerophyllum-
type,
Umbelliferae
Veronica chamaedrys entomogamous L, X Scrophulariaceae
Mentha longifolia entomogamous L U Lamlaceae
Veratrum album entomogamous (L),ER X Liliaceae-type

Table 2 - Alpine plant species stimulated by fertilisation, their pollination mechanism, pollen representation, and
pollen-types: L=local, R=regional, ER=extra-regional sources; ()=minor component, O=overrepresented,
U=underrepresented, x=no specification (particular items according to Birks, 1973: Buraa, 1984; JoCHIMSEN,
1986; KrAL, [971; SCHROTER, 1926).



pollen polien
taxon pellination source represen- pollen-type
mechanism area tation
Preridophytes anemochor LR X Botrychium
monolete spores
Pteridophyta
Jumperus sp. anemogamous L Juniperus
Chenopodium sp. anemogamous (L).ER 0] Chenopodiaceac-
type
Rumex sp. anemogamous (L),ER X Rumex
Calluna vulgaris anemogamous (L).ER X Calluna vulgaris
Ericaceae
Empetrum sp. anemo- and L U Empetrum-type
entomogamous Ericaceae
Artemisia sp. anemogamous (L),ER X Artemisia
Nardus stricta, Festuca alpina anemogamous (L).ER 9} Gramineae
C yperaceae Anemogamous L,ER U Cyperaceae .
Aconitum, Anemone sp. entomogamous L.(ER) U Aconitum-type,
Ranunculaceae Anemone
Hemorosa-type,
Ranunculaceae
Papaver sp. entomogamous X X Papaver
Cerastium alpinum, Stellaria entomogamous ER,L u Caryophyllaceae
nemorum Cerastium
Arabis alpina, Cruciferae entomogamous R,ER U Cruciferae
Biscutella sp., Draba sp.
Primula furinosa, P. enloMogamous L X Primulu farinosa-
integrifolia, Primula type, Primula
viscosa, Soldanella sp. hirsuta-type,
Soldanella
Primulaceae
Arctostaphylos sp., Erica sp., entomoganmous L U Arctostaphylos,
Rhododendron sp., Loiseleuna Vaccinium-type
procumbens, Vaccinium sp. Ericaceae
Sedum sp. entomogamous L X Sedum
Sempervivum sp. entomogamous L X Sempervivum
Saxifraga sp. entomogamous L U Saxifragaceae
Potentilla sp. entomogamous L.(ER) u Potentilla-type
Alchemilla sp. Alchemilla-type
Rosaceae
Oxytropis montana entomogamous (L).ER U xytropis-type
Papillionaceac
Polygala sp. entomogamous X X Polygala
Thesium sp. entomogamous X X Thestum
Daphne sp. entomogamous L X Thymeleaceae
Gentiana sp., Gentianella sp. entomogamous L X Gentianella
campsiris-type
Gentianaceae
Valeriana sp. entomogamous L X Valeriana
Valertanaceae
Bartsia sp., Euphrasia sp., enlomogamous L(ER) U Bartsia-type,
Pedicularis sp., Rhinanthus sp. Euphrasia,
Pedicularis,
Rhinanthus,
Scrophulariaceae
Pinguicula sp. entomogamous X X Pinguicula
Campanula thyrsoidea entomogamous L U Campanula
Campanulaceae
Achillea nana, A, moschata, enomogamous L(ER) Achillea-type
Antennaria sp., Arnica sp. Adenostyles-type
sium sp., Carlina, Cirsium,
p., Homogyne sp., Cirsium-type,
Senecio doronicum, 8. alpinus, Homogyne-type,
S. uniflorus, S. incanus Homogyne
Senecio-type
Asteraceae
Hieracium CnlomMogamous L U Cichoriaceae
Allium, Crocus, Gagea, entomogamous (L),ER X Allium-type,

Lloydia serotina, Paradisia,
Tofieldia, Veratrum,
Colchicum

Paris-?'pc, Crocus,
Tofieldia,
Lloydia serotina

Paradisia liliastrum,

Liliaceae-type

|

Table 3 - Pasture weeds of alpine grasslands, their pollination mechanism, pollen representation, and polien-types:
L=local, R=regional, ER=extraregional sources: ()=minor component, O=overrepresented,
U=underrepresented, x=no specification (particular items according to Birks, 1973; BurGa, 1984; JochiM-
SEN, 1986; KraL, 1971; ScHROTER, 1926).
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THE PALYNOLOGICAL RECORD OF HUMAN IMPACT IN THE HIGHLAND
ZONES OF THE ALPS

The pollen diagram of a tarn on the Hirschbichl (2150 m) in Osttirol is shown (figs. 1 and
2) as representative for vegetation development in the highland zone of the eastern Alps. As is
known from the Western Alps, the primary succession starts with forb-rich dwarf-scrub
communities, in which birch (Betula) and willow (Salix) were growing. These pioneer-
communities are superseded by a birch-larch-woodland (Betula-Larix-woodland) that turns
either into a Larix-Pinus cembra-wood or in a Pinus cembra-wood (WELTEN, 1982; ZoLLER and
BROMBACHER, 1984). In theory the succession in the Eastern Alps follows the same model, with
the exception of a distinct initial dwarf-scrub-phase, which has not yet been found by now
(OeceL and WAHLMULLER, 1993, SetwaLD, 1980). However, the Eastern and the Western Alps
have in common the fact that coniferous trees were forming a woodland above 2000 metres
from the mid-Preboreal (Chronozone sensu ManGeRUD et al., 1974) onwards (MARKGRAF, 1969;
MuLLER, 1972; OrcoL and WAHLMULLER, 1993; SEiwaLD, 1980; WEGMULLER, 1976; WELTEN,
1982; ZorLER and BrRoMBACHER, 1984). Due to the immigration of spruce (Picea) differences
began to exist between the vegetational development of the Eastern and Western Alps. At the
end of the Boreal Chronozone, Picea-Larix-Pinus cembra woods are affected by the the
expansion of spruce (Picea) in the Eastern Alps.

Evidence of human interference is known from the earliest Holocene times. In the
Insubrian part of Switzerland, ZoLLEr (1960) explains the occurrence of hemerophilous pollen-
types (Artemisia, Campanulaceae, Cichoriaceae, Cruciferae, Epilobium angustifolium, Humulus/
Cannabis, Papilionaceae, Ranunculaceae, Rosaceae, Thalictrum, Vitis) in Preboreal charcoal
layers by anthopogenic forest fires. In particular, ZoLLer (1960) argues, that the absence of fire
disturbance in earlier layers supports the idea that these charcoals are caused by mesolithic man-
made fires. On the contrary KorLer (1992) has done charcoal analyses accompanied by pollen
analyses of two highland sites in the Trentino (northern Italy). These analyses show a
permanent curve of charcoal particles from the Late-Glacial up to now. KorLer (1992) supposes
that the fire frequency is climatically modulated. Coincident with the establishment of

pollen pollen
taxon pollination source represen- pollen-type
mechanism area tation
Plantango sp. anemogamous (L),ER Plantago
Papillionaceae entomogamous (L),ER U Papillionaceae
Umbelliferae (Ligusticum entomogamous (L).ER U Ligusticum-type,
mutellinal), Ligusticum
mutellina
Umbelliferae
Campanulaceae entomogamous L U Campanulaceae
Comipositae entomogamous L U Cichoriaceae
Asteraceae

Table 4 - Forage plants of alpine grassland, their pollination mechanism, pollen representation, and pollen-types:
L=local, R=regional, ER=extra-regional sources; ()=minor component, O=overrepresented,
U=underrepresented, x=no specification (particularitems according to Birks, 1973; BurGa, 1984; JoCHIMSEN,
1986; KraL, 1971; SCHROTER, 1926).

112 —



u k¢ EYERURL: TR TG T UL I £ 4 T R A
sscmxeszas h Mg Do 2 g NooEmowmon mEseweens pos=e AE—
3333533388835 852885832 388385 T 5T 3 CO30005 SUNSRR0NE RTRIRennORETINGIAY
ey 23 S22 EELTERBIZEBSIAIYAZANAL TR C a 2
59!4 s QS et {
198 pjrouibote e, R | e T— TS e e P
I ey T LTS e e
wnpodifoy t— —— s
WPl
sesidodig AL,
1003008045 Lﬂnnmmmmmmmﬂﬂﬂ 1 ImnmﬂﬂHTnmﬁm L/\
< n
5 s 2
= i i =
< H Y
i : i
i z R 5
K] » s ss &4 3
" =y N §1
x = s <X ) <y o 3
3 Sy 5% . [IRS Hois | E
3 S z 28 sid Hoys | H
¥ H ' N od X [ i P
s ¢ PE i 1 ni N z ii ol [
2 § i 3 H i 4
§ 3 if 3% % : 4 3 $ 2§ 13 i3
" ATl a PN
- r——
uméuwv‘w q g PO S NG N
(108 (— —
ovuoyse) 1 ———— ———
o Hosag el
nosses
s1qpuvo), lnmuuw i
sy
feui/w oBojuory
oyj0030f 0B0juDly
5500
amgopd:
aniusm
oy#iop(og
sossounijues
s
enyuoMYY
wnildwsy
soas0s0imydossg
"1 oYl
4 wniwo3
suntisg
syrusdusy
20230uBbI0g -
s0ss08s0.8 = —
xgm
aimpusdiy
10pusdid 3 . A s Vs
nuug‘ e — e
s um Sbosioe 4 ____ i _—
do 060.jrx08 ] —— e —_— = b — R
o uw 080/3ix0% S — —_— =
Mu:plmll'/gc — — R R e, .
e
-
7 oouydy JA——— — e
00a 4 .
20030091, et comammn [P N e B N o
whub e — prisiniimens [y =
] S e, — o O e
AN B T P
o faed m
vavorauoIy) = @ = g “ %
(O T LT I e s T PRI WD e
T | S ———
-
.t‘\/“'/
z &W&W
g
2 S S m\/“\/\
£
g . i oBgnotes—oaay taeesdy
iod - w “ . - ~ -
smsngrune 377
dodd)y — ]
nwu‘twl: Dlpow 3 1 I
”‘”WD.? ot e, . _.. — -
POPIDIT F P e T e d ] iy
nioy v
—— N TN Vv
erquisd smag v AV e [T L,
021407 122 puisismnan quys— SSE =
sauo ofbussy [P p— U — — ]
o —_ - -
L~
e e
sousg
snasang .
snhion XTI e ) s -
Nt AN
Stpuss souy '\—-—/\A/__/J\-——/(—U“ P \Af N
a5 soupy Immﬂnrmﬂn‘[”ﬂmﬂmﬂﬂm{mm]’ m’ﬂm Hmmﬂﬂum [ﬂum mmmﬂn m}m \‘,_3
B g 3 E = g
o8 HIGOr= () g g o 2 - i
T R R R R R R E N T e T e, >
ooy S3EEEEEAGEIEEEIE 3255583258755 Sonanaeas Saauies maane

Fig. 1 - Pollen percentage diagram for Hirschbichl I, showing the relative frequencies of the pollen types found in
the lake deposits. The radiocarbon dates are shown as uncorrected 14C dates BP. *) correlated radiocarbon
dates.
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coniferous forest the frequencies of charcoal particles rise and they decrease during periods of
wetter climate.

The palacoecological investigation of a tarn near a mesolithic camp site on the Hirschbichl
{Osttirol) provides additional data related to this topic. Palynological and plant macrofossil
analyses of the lake sediments make possible a detailed local vegetation reconstruction. In the
highlands of the Hirschbichl area the transition from alpine grassland to a Larix-Pinus cembra
woodland takes place at 93702170 BP (VRI-1137). The woodland itself had an open structure,
scince species of open habitats (Artemisia, Caryophyllaceae, Helianthemum, Thalictrum) and
of tall-forb formations (Apiaceae, Cichoriaceae, Rosaceae, Rumex, Senecio-type) are frequent
(figs. 1 and 2). During the Boreal Chronozone, spruce (Picea) becomes a component of these
woodlands. Throughout this chronozone spruce (Picea) spreads at the altitude of the investigated
site and becomes dominant at the beginning of the Atlantic. These results are confirmed by plant
macrofossil analyses. An interesting fact is that the plant macrofossil diagram shows distinct
increases in charcoal frequencies in two layers: at 310 cm and 290 cm depth (figs. 3a and 3b).
The detailed palynological record of this event is as follows: in 310 cm a marked decrease of
Pinus diploxylon-type occurs. In consequence the values of Alnus viridis, Betula, Juniperus,
Larix and Pinus cembra rise. Pollen types of tall forb-formations (Apiaceae, Epilobium,
Geranium, Ruwmex) and alpine mat vegetation (Gentianaceae, Gramineae, Botrychium,
Selaginella selaginoides) are frequent. One stratum above this, the values for the Pinus
diploxylon-type rise again, and those for light demanding species decline. Taken together this
is a reflection of an opening-up of the woodland by fire, followed by a complete secondary
succession, starting with Alnus viridis, superseded by a Betula-Larix-Pinus cembra woodland,
and finally by Larix-Pinus cembra woodland (OecaGL and WAHLMULLER, 1993).

The crucial question is, whether this fire disturbance is natural or man-made. The answer
is closely related to the stand of timber at that time. Open forests support a grass- and herb-rich
ground cover, contrary to dense forests. The pollen accumulation rates in the influx diagram
show that the tree population (Alnus, Pinus, Pinus cembra, Picea) was growing exponentially
during the early Holocene. This means that during the Preboreal not all niches of the ecosystem
were occupied. Now, the nature of a plant community is characterized by competition. By the
factor of interspecific competition between the climax tree-species of an area, the forest-line
can be located. In the Hirschbichl profiles the first signs of interspecific competition between
Picea and Pinus are visible in the pollen accumulation rates during the Boreal Chronozone, but
significant competition occurs only after 7900 BP. According to this, a dense forest at these
altitudes can be expected at earliest at the beginning of the Atlantic. These results are confirmed
by several others from of the Western Alps, where the sub-alpine forests become dense tree
populations with increasing occurrence of Picea (BUrGa, 1980; WEGMULLER and LOTTER, 1991;
WELTEN, 1982). Before the Atlantic, the woodland was open-structured at the site investigated
on the Hirschbichl. These open woodlands, with a rich grass ground cover, provide enough
favourable stands for game, and there is no necessity for burning.

On the other hand, if fire was a method used by mesolithic hunters and gatherers to
influence the subalpine environment on the Hirschbichl, periodic burning would have been
necessary to maintain an open structure of the subalpine forests. But, the investigation on the
Hirschbichl shows that extensive fires occurred at such long intervals that a complete
succession to a mature forest could take place after the disturbance. This makes it unlikely, that
these fires were caused by man (OecoL and WAHLMULLER, 1993).
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The eldest evidences for human impact on alpine vegetation in the Eastern Alps is
provided by the pollen diagrams from mires in the Otz valley (north Tyrol). The mire on the
«Rofenberg» (2760 m) is the highest so far located in the Eastern Alps. Human interference is
visible in the increase of Papilionaceae, Plantago, Rosaceae, Trifolium and Umbelliferae
(Ligusticum-type). BORTENSCHLAGER (1993) considers this as the first sign of pasture in alpine
regions. A radiocarbon date of this event is absent, but it is bio-stratigraphically correlated with
another pollen diagram from the nearby Gurgler Alm, which places this vegetation change in
neolithic times. The Gurgler Alm is situated at 2255 metres in the subalpine region of the Otz
valley. In this pollen profile of the nearby bog, the increase in Ligusticum-type pollenindicating
pasture is chronologically defined by two radiocarbon-dates, i.e. 5450 BP and 3090 BP
(VORREN et al., 1993). By interpolation of these data the rise of the Ligusticum-type can be
located at 4600 BP.

In the Lienzer Dolomiten, in the eastern Tyrol, human interference in the subalpine
region is known from the Iron Age. In the Hirschbichl diagram, at 2150 metres, the rise in the
pollen curves of Artemisia, Caryophyllaceae, Cichoriaceae, Gramineae, Plantago lanceolata,
Rumex and Urticaceae indicates the presence of man. Additionally pollen of cultural plants
as Cerealia, Castanea, Humulus/Cannabis, Juglans and Secale of regional origin occur (fig.
1). In the species composition of the subalpine forests a change is also recognizeable. The
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values for spruce (Picea) decline, and on the contrary larch (Larix) increases again. Larix
decidua forms light stands of timber with grass in the ground cover. Therefore Larix forests
are favoured for alpine pasture (ZoLLER and BROMBACHER, 1984).

SeiwaLp (1980) documents human interference in the subalpine regions of the Villanderer
Berg near Bressanone (south Tyrol, Italy). The Duramoor, located at 2080 metres, is the highest
investigated site. At 4500 BP an increase of Plantago alpina, Rumex and Urtica mark a
disturbance of the vegetation. At 2000 BP the first pollen grains of Plantago lanceolata are
found. A distinct clearance is proven at 1220£80 BP (VRI-552) and subsequently a rise Larix
is identifiable. This development is confirmed by the pollen diagram of the Schwarzsee (2033
m), where clearance is dated to 155075 BP (HV-8472). In a third profile from this area at
2050m altitude at the Malschotscher Hotter, indicators of pasture appear frequently from
2730+95 BP (HV-8464) onwards. At 2000 BP there is also a peak in larch (Larix decidua). At
the lowest-lying site, the Rinderplatz at 1780 metres, human impact starts with forest clearance
in Roman Times. This disturbance is manifested palynologically by a fall in the pollen values
of Picea and Pinus cembra, and in the contrasted rise in the curves of Larix and Juniperus.
Pasture is indicated by Artemisia, Cichoraceae, Cruciferae, Plantago alpina, P. lanceolata, P.

HERBS & WATERPLANTS MoOsSES & FERNS CHARCOAL b
]
£ .
v ﬂE 3
g 3 .28 = £ s B 58 ¢
& < mggER £ 3 o é é:
~| & ¢ §§-§sn¢§- Egl s 8 8§ g ie &
g Els Eicafot 8183 e 5 283 ¢
sf 2 H 4 d.gz"ii'-‘- g2 2 = 2 = 3 3 8.2 5
= 5 -] g e W i FEE- - a b e £ -§; 5 & B
Bl =|8 5 B3 g8gicssie g‘:‘»e g & -E;?'g
gl e 1 I 858855832 5& ﬁgia TE8EES
- c 8§ 8588 ZHa Zval £ A gl S 38 L£ET >
R F° FLS S$S S S OFF Rh Sp
2401 L L Legend:
1504 s 1 B -budscale
CS - catkin scale
260 4 B 7900 ] N ¥
] 1 F -fruit
i .
2704 . 1 L -leaf
N -needle
2504 ‘i W] 3
] O  -Oospore
]
29o‘lmo ] y i P -Periderm
3004 ' 3 ! . R -radicellac
3 Ll ' :F r' Rh - rhizome
304 ] N
t m ] [ S -seed
20dgom | 11T ' J . Sp - macrospore
2
1 " W -wood
3304 — r J rr
1

340
Fig. 3b - Plant macrofossil diagram for Hirschbichl I showing the absolute frequencies (plant remains per 100 ccm).

— 117



major, Rumex, Umbelliferae and Urticaceae. From Roman times onwards, the occurrence of
Calluna and Ericaceae characterizes the establishment of alpine heathland, which expands
from the Middle Ages onwards.

In the Zillertaler Alpen, pollen analyses of the Waxeckalm mire (1875 m, HoTTEMANN and
BORTENSCHLAGER, 1987) give evidences for a climatically controlled timber-line depression at
3450490 BP (VRI-703). The high value for haman indicators in this part of the diagram comes
from extra-regional sources. Because of the low pollen production of the local vegetation they
are registrated in a pronounced way. Nevertheless, local human clearance for alpine pasture was
undertaken at 76080 BP (VRI-702) and expressed in a NAP-maximum with pasture indicators
(HUTTEMANN and BORTENSCHLAGER, 1987).

In the Kiihtai, a side-valley of the Inn in the northern Tyrol, palynological investigation
of a mire near the Dortmunder Hiitte (1880 m) shows vegetational changes accompanied by
alpine pasture during Roman times. Within the subalpine forests, Picea is diminished and
looses its dominant position, while Larix and Pinus cembra retain their stands (HoTTEMANN and
BORTENSCHLAGER, 1987).

From the Western Alps the oldest neolithic influences on highland vegetation are known
from Graubiinden (Switzerland). In a lake above the timber-line, the Lai da Vons (1991 m),
Burca (1980) noticed pollen grains of cultural indicators (Cerealia, Linum usitatissimum,
Plantago lanceolata, Secale) and charcoal particles at 477090 BP (B-2641), but Burca (1980)
has certain doubts about this early occurrence of human indicators. He considers climatic
reasons as well as human impact to be responsible.

The other palynological records of man-induced vegetational changes in the San Bernadino-
area are younger. In the subalpine fen of Palé digl Urs, located at 1834 metres, the first cultural
indicators are found at 2510295 BP (UZ-200). From the same period come pollen grains of
Cerealia, Humulus/Cannabis, Castanea, and Juglans in the diagram from Alp Marschol (2010
m). But in both cases the occurrences of these cultural plants in the subalpine zone is a
manifestation of long distance transport. The only indication of human interference is a
decrease of Picea pollen, but this starts already at 4260+80 BP (B-3254) due to a climatic
deterioration (BURGA, 1980).

Precise results for human activity in this area come from the investigations of Herrz
(1975). In three diagrams the development of the highland environment in the Oberhalbstein
is shown. Again the first traces of anthropogenic disturbance are recorded in the highest-lying
site, Stallerberg (2450 m). Bronze Age clearance at the timber-line is also registered by a
decrease in AP, and the increase of Compositae, Ericaceae, Plantago, Ranunculaceae and
Umbelliferae. At the same time the pollen concentration increases too. This clearance phase is
confirmed by the diagram from Bivio (2136 m), where the increase in species of alpine pastures
is radiocarbon dated to 3160+100 BP (B-2346). In the lower subalpine region in the diagram
from Sur (1780 m), the first alpine pasture is documented from the Iron Age. The AP (eg. Picea)
retreat,and Campanulaceae, Compositae, Planfago, Rosaceae, Ranunculaceae and Umbelliferae
start to rise.

ZoLLER and BRoMBACHER (1984) describe in detail the palynological record of farming near
St. Moritz. In the diagram from «Chavalus» (1800 m) two phases of utilization are identified
palynostratigraphically. In the late Bronze Age (before 2020140 BP; B-4230) alpine pasture
is indicated by the selective deforestation of spruce {Picea) and green alder (Alnus viridis). By
that means larch (Larix decidua) is indirectly promoted. Among the NAP pollen Umbelliferae
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appear at higher values. A light larch-wood is created, which is used for forest-pasture. During
the Middle Ages (1170£40 BP; B-4231) the cultivation of larch-forest is intensified. The
change in the economic utilization is documented by the increase of Cichoriaceae and
Asteraceae, and the decrease of Ericaceae. This reflects the change from forest-pasture to
meadows.

From the Lake Bohnig (2095 m), in the Valais, MARKGRAF (1969) reports several forest
fires from the Neolithic in the subalpine regions. The charcoal horizons are radiocarbon dated
to 4300 BP (33504100 BC: B-790) and 3600 BP (2220+100 BC: B-791). In the pollen diagram
these charcoal layers are visible in a Pinus decline, the occurrence of cultural indicators and an
increase of the pollen concentration. In each case a secondary succession from open areas to
a mature subalpine forest takes place. This disturbance of the subalpine forests of the Valais is
confirmed by the palynological investigations of WEeLTEN (1982). In four diagrams WELTEN
(1982) demonstrates human activity at and above the timber-line from 4000 BP onwards. Again
the first traces appear in the highest-lying mire of «Aletschwald» (2017 m), where a first phase
of forest-pasture is documented from 3400-1900 BP. Pinus cembra decreases, and indicators
for pasture rise. The second phase of utilization continues from 1900 BP till today, and shows
aspread of larch (Larix decidua), and a decrease of green alder (Alnus viridis) and cembra pine
(Pinus cembra). Intwo mires from the lower subalpine zone, at Wallbach (1885 m) and Robbiei
(1895 m), human impact is not in evidence before 2600 BP, eg., 1500 BP.

GENERAL PATTERNS

The review of pollen diagrams from the highland zones of the eastern and western Alps
shows some general patterns:

in chronological, order the first palynological record of human interference in highland
zones is detected in the Neolithic period. Obviously the disturbance by man of the alpine
environment has intensified with the transition to a productive economy, which leads to the first
changes of the alpine vegetation. The increase of pasture weeds and plants from nutrient-rich
stands gives evidence that the alpine mats were used for grazing. Gradually human impact
becomes visible at lower altitudes. From the Bronze Age the subalpine woods were used for
forest-pasture, as is shown by the increase of pasture weeds. At this stage the extensive forest-
pasture at the timber-line does not effect the natural rejuvenation of tree populations (¢f: KLO71z1,
1991). During the Late Bronze Age, spruce (Picea) is felled selectively at the timber-line, and
therefore larch (Larix decidua) is favoured indirectly. The light stands of Larch-forest are rich
in grass in the ground cover, and are the prefered pasture areas. Extensive clearance at the
timber-line becomes necessary with the establishment of Alpine pastures. Evidence for Alpine
pasture («Almwirtschaft» in a narrow sense) exists from the Late Bronze Age in the western
Alps (WEGMULLER, 1976). In the estern Alps the earliest indication of Alpine pasture originates
from the Otz valley. BoRTENSCHLAGER (unpublished diagram) registered a clearance phase at
2875425 BP in the pollen diagram from «Griiner» (1980 m) near Obergurgl. Following a
charcoal layer, the AP of subalpine trees declines and NAP rises, especially indicators for
pasture. The next expansion of the managed area happens during Roman times. Clearances are
recognizeable in almost every diagram from alpine or subalpine regions. Extensive destruction
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of subalpine forests occurs from the Middle Ages onwards. Large areas of subalpine forest are
turned into grazing areas. This intensification of stock-farming leads to a timber-line depression
of several hundred metres.

Whether the Subboreal restriction of spruce (Picea) is caused by the interference of man,
remains to be checked. The decline of spruce is also recognizeable in pollen diagrams without
evidence of human impact, from the beginning of the Subboreal. Therefore a co-evolution of
alpine grass-ecosystems and the economic interests of man has to be considered. The decline
of Picea is also an indicator of climatic deterioration. In consequence of the resulting timber-
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line depression the alpine mats expand, and form ideal pasture for prehistoric farmers.

The chronological sequence of anthropogenic influence on the highlands shows that the
areas of pasture were gradually displaced to lower regions (fig. 4). This pattern reflects
advances in stock-breeding. The implication is that the yield per unit area increases with
decreasing altitude (ELLENBERG, 1982; Penz, 1978). This kind of utilization of the uplands is
documented until recent historical times (STErN, 1983). It is abandoned when the farmers give
up the principle of self-sufficiency. Accordingly, in some areas a reforestation of the subalpine
region can be recognized in the pollen diagrams.
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VEGETATION DEVELOPMENT AND HUMAN IMPACT AT THE
FOREST LIMIT: PALAEOECOLOGICAL STUDIES IN THE
SPLUGEN PASS AREA (NORTH ITALY)

SUMMARY - Vegetation development and human impact at the forest limit: palaeoecological studies in the Spliigen
Pass area (North Italy). Regional and local vegetation history has been studied for two takes at 2303 and 2250 m asl
respectively in the Spliigen Pass area. The forest limit formed mainly by Larix decidua and Pinus cembra rose very
quickly in the Preboreal and was located at minimum a height of 2250-2303 m asl during the Boreal and Atlantic (9000-
5000 BP). Fluctuations of the forest limit recorded in this period can be related to both climatic change and human
impact in the Mesolithic and Neolithic. The forest limit then began to decrease steadily, and by about 3500 BP it finally
dropped down to a level below 2250 m asl. The pressure on the subalpine forest since the Bronze Age can be attributed
to intensified use of the area for pasture.

RIASSUNTO ~ Sviluppo della vegetazione ed impatto antropico presso il limite forestale: analisi paleoecologiche
al Passo dello Spluga. La storia della vegetazione del territorio circostante il Passo dello Spluga & stata studiata
attraverso 'analisi di due bacini lacustri. 1l limite forestale, composto per lo pilt di Larici ¢ Cembri, si ¢ innalzato
velocemente nel Preboreale e si trovava ad un’ altitudine di 2250-2303 metri durante il Boreale e I” Atlantico (9000-5000
BP). Le fluttuazioni del limite forestale di questo periodo furono causate sia da fattori climatici che dall’impatto
detP’uomo mesolitico e neolitico sull’ambiente. In conseguenza di cio il limite forestale si abbassd rapidamente e,
intorno a 3500 BP scese ad un livello inferiore ai 2250 metri. La pressione dell’ attivith antropica sulla foresta subalpina
a partire dall’etd del Bronzo pud essere attribuita afl"intensificazione dell’uso del territorio per il pascolamento.

INTRODUCTION

The alpine forest limit is a very attractive area for palacoecological investigations, because
it is extremely sensitive to climatic and other environmental changes. According to LaNG
(1993) and TarLis (1991) the forest limit is the upper limit of the closed subalpine forest. The
timberline includes the area between the forest limit and the tree limit. It is not clear, whether
such transitional zones in the alpine areas are caused by human impact or whether they would
also exist under natural conditions.

Our knowledge of Holocene vegetation dynamics at the alpine forest limit is still
incomplete. The present state of knowledge in the Swiss Alps is summarized by Lang (1993).
The interpretation of pollen diagrams from high altitude is not easy, because pollen transported
from lower areas by wind makes it difficult to reconstruct local vegetation development. It may
also be difficult or even impossible to relate vegetation change at the forest limit to climatic
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change, human impact, or other ecological factors.

Many authors have pointed out that Holocene timberline fluctuations were caused by
climatic change. In the Austrian Alps PatzeLT and BORTENSCHLAGER (1973) showed that
Holocene glacier advances coincided with the depressions of the forest limit that are indicated
in the pollen diagrams by decreasing tree pollen and increasing grass and herb pollen. Holocene
climatic changes and glacier oscillations in the Swiss Alps are summarized and discussed by
ZOLLER (1977).

Although the dependence of the forest limit on climate is evident, human influence on the
subalpine forests has to be taken into account as well. The location of the modern timberline
in many parts of the Alps results from increasing use of subalpine and alpine areas for pasture
during the last few thousand years. In pollen diagrams from the Swiss Central Alps the earliest
human impacts on the subalpine forests, as recorded by indicators of pasture and changes in tree

.pollen, date back to the Neolithic (Burga, 1980; MARKGRAF, 1969; WELTEN, 1982). Early-
Holocene charcoal layers found in sediments from the Southern Swiss Alps are believed to be
due to human activity since the Mesolithic (ZoLLER, 1960). However, we know hardly anything
about the scale of prehistoric human influence on the subalpine and alpine vegetation.

Inthe Spliigen pass area (northern Italy) an opportunity was given to correlate archaeological
and palaeobotanical investigations in order to evaluate palaecoenvironmental changes and
human impact at timberline. In 1986 archaeological surveys and excavations led by Prof. F.
Fedele (University of Naples) were started in the area. They revealed traces of human presence
dating back to the early Holocene. Many of the prehistoric sites are Epipalaeolithic or
Mesolithic. The results of the first years of archaeological investigations in the area are
summarized by FEDELE (1991; 1992). Palaeoecological studies of peat and lake sediments to
decipher the Holocene vegetation development, forest limit fluctuations, and human impact on
the subalpine and alpine vegetation at different altitudes are in progress in Bergen (D. Moe) and
Bern. First resuits from two lakes are presented in this paper.

INVESTIGATION AREA

The investigation area is situated in the upper San Giacomo valley near the Swiss border
(fig. 1). The bedrock is mainly formed by Penninicum metamorphic gneiss (LABHART, 1992).
Archaeological and palaeoecological investigations are concentrated on a limestone plateau at
2000-2300 m asl called Pian dei Cavalli (plateau of the horses), where most of the prehistoric
sites were found.

The modern forest limit formed by Larix and Picea is at 1900-2000 m asl. On the steep
slopes of the Febbraro valley Alnus viridis shrubs are present. The alpine meadows are
intensively grazed by cattle, horses, and goats.

The palynological studies presented here have been made on sediments from Lago Grande
(2303 m asl) and Lago Basso (2250 m asl). Lago Grande is situated at the upper end of the
Febbraro valley near the Baldiscio pass. The maximum water depth is about 5 m, and the
sediments (ca. 4.60 m) consist mainly of silt and sand.

Lago Basso is a small lake about 30 m in diameter and 0.80 m deep without a permanent
inlet or outlet. It is situated close to the northwestern border of Pian dei Cavalli and about 50
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m above the major Mesolithic site CA1 (fig. 1). The sediments (3.55 m) consist of silt and sand
at the base (Late-glacial) and finedetritus gyttja with only slight minerogenic input in the
Holocene part. Due to water-level fluctuations and probably also complete freezing in the
winter the sediment accumulation during the younger Holocene was very irregular.

METHODS

The sediment cores were taken from the central parts of the lakes by a Streif-Livingstone
piston sampler. For pollen analysis the material was treated with HF 40% and acetolysis.

Stomata and charcoal particles were counted on the pollen slides and calculated as
percentages of the total pollen sum (AP+NAP = 100%). Pollen from plants growing in the lower
areas (Corylus, mixed oak forest, cultural plants, etc.), are excluded from the pollen sum, as well
as water plants and spores.

RADIOCARBON DATES

From Lago Basso six AMS radiocarbon dates were obtained on terrestrial plant remains
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Fig. 1 - Investigation arca. Prehistoric sites are marked by points (after FEpeLg, 1992).
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are considered to be too young. A new series of datings is expected to confirm this.

Table 1 - AMS radiocarbon dates obtained from G. Bonani, ETH Ziirich.

Lab N° Sample N° Age (y BP) 013C (%o) Cal. Age (BC)
ETH-8997 LB 80 cm 334580 -25.942.4 1877-1455
ETH-8998LB 150 cm 5815£80 -26.5%1.4 4898-4502
ETH-8999LB 181-183 ¢m 688085 -25.7+1.2 5964-5583
ETH-9000L.B 235em 8525495 -23.5%1.2 7719-7255
ETH-9001LB 259 cm 7850+80 C-224%115 7031-6488
ETH-9002L.B 343 em 8175480 -20.0+1.2 7370-6830
RESULTS

THE REGIONAL VEGETATION DEVELOPMENT

A preliminary simplified pollen diagram from Lago Grande (2303 m asl) shows the
regional vegetation development in the Spliigen Pass area (fig. 2). The diagram is divided into
pollen zones (PZ) marking changes in the subalpine and alpine vegetation. The chronology is
estimated by correlation with pollen curves for plants growing in lower areas and by correlation
with dated pollen diagrams in the Southern Alps.

PZ A is dominated by Gramineae, Artemisia, Chenopodiaceae, and other pioneer plants.
[t can be correlated with the end of the Younger Dryas.

At the beginning of the Holocene (PZ B) the forest limit formed by Pinus, Larix (usually
under-represented in pollen diagrams due to relatively low pollen production and poor
dispearsal), and Betula rose very quickly to analtitude that probably was somewhat below Lago
Grande. Sparse finds of Larix and Pinus stomata might indicate the presence of single trees or
groups of trees near the lake. The local pioneer vegetation was replaced by a mosaic of well-
developed speciesrich meadow-, tall herb-, and dwarf shrub communities.

PZ C is characterized by the expansion of Picea in the subalpine forest and the beginning
of a continuous decrease in Pinus cembra. In the upper Mesocco valley, west of the
investigation area, the increase in Picea is dated to 6800 BP — 6450 BP (Buraa, 1980; ZoLiLER
and KLEIBER, 1971).

A strong increase in Alnus viridis pollen (PZ D) indicates a massive expansion of green
alder at the timberline in the middle Holocene. This event, which is recorded in many pollen
diagrams from the Swiss and Italian Alps, is dated to around 5000 BP and was probably
accompanied by a general decrease in the forest limit (Lang, 1993). The first pollen grains of
cereals indicate the beginning of Neolithic agriculture in the valley. Indicators of pasture in this
pollen zone (Plantago, Fabaceae, Chenopodiaceae) suggest extensive use of the subalpine/
alpine area for grazing during the Neolithic.

At the beginning of PZ E the low pollen percentages of Larix, Pinus cembra, and Picea
and a remarkable increase in NAP suggest that the forest limit was pushed farther down at the
beginning of PZ E. Increasing indicators of pasture (Compositae, Ranunculaceae,
Campanulaceae, Plantago alpina, Juniperus) and a decrease in Alnus viridis indicate human
impact on the subalpine and alpine vegetation during the Bronze Age and Iron Age.

126 —



L
L
e e L
13
. £
Bt i i, de _.jA
= = [N S
I3
ol
L
~ b
- A A f
\/\ f
e e T
= = ._A%
E——— T~ )
——————— e ™ . N ,/\l f»
S SIS S S 1 [
f
[l

b
35~
5
G
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The beginning of PZ F is dated to the Roman settlement on the basis of long-distance
transport of Castanea and Juglans pollen. A further decrease in Alnus viridis and a strong
increase in indicators for pasture in this pollen zone indicate increasing importance of cattle
breeding since the Middle Ages and the development of intensive summer farming in the area.

EARLY HOLOCENE VEGETATION CHANGES AT THE FOREST LIMIT

Because of the small size and the situation of Lago Basso its pollen diagram (fig. 3)
represents the more local vegetation development in the northwestern part of Piano dei Cavalli.

The base of the profile dates to the end of the Late-glacial, when open pioneer vegetation
dominated in the area (PZ 1). Then the lake sediments grade from silt to fine-detritus gyttja. A
strong increase in Pinus pollen, and a decrease in pioneer plants at the transition from PZ 1 to
PZ 2 indicate rapid climatic warming and reforestation at the beginning of the Holocene. The
first trees to arrive near the lake are recorded in the Preboreal by stomata of Pinus cembra and
Larix needles. Between about 9000 BP and 8500 BP (PZ 3) an open Larix-Pinus cembra forest
with a very rich herb and dwarf shrub vegetation in its undergrowth covered the area. Tall herb
communities dominated by Apiaceae (Chaerophyllum hirsutum, Peucedanum cf. ostruthium)
probably played a major role in this early-Holocene subalpine forest.

In PZ 4 two periods of forest limit depression or forest opening are recorded. The first
lasted from about 8500 BP to 8000 BP (PZ 4-1) and is marked by decreases in stomata and polien
of Larix and Pinus cembra and small increases in Picea and Alnus viridis. At the same time a
change in the composition of the herb vegetation can be observed. Chaerophyllum hirsutum and
other Apiaceae belonging to the tall herbs decrease whereas Veratrum album, Bupleurum,
Ligusticum mutellina-type, Meum, and some other indicators of open grassland start with more
or less continuous pollen curves. An increase in large charcoal particles (>30 im) in the upper
part of this period points to human activity in the area (small charcoal particles can be due to
long-distance transport). The major Mesolithic site CA1 at Pian dei Cavalli, dated to 7960260
BP (FEDELE, 1992), can be correlated with this first charcoal peak. Another decrease in Larix
and Pinus cembra, accompagnied with increases in Picea and charcoal, is recorded in PZ 4-11
(ca. 7500 BP — 7200 BP).

PZ 5 and PZ 6 show the expansion of Picea in the subalpine forest and the beginning of
a decrease of the forest limit indicated by decreases in pollen and stomata of Larix and Pinus
cembra. Alnus viridis starts to expand at timberline. High charcoal percentages indicate human
impact on the subalpine forest in this period. The first cereal pollen grains occur in PZ 6. A
continuous depression of the forest limit and the mass expansion of Alnus viridis are recorded
in PZ 7. The stomata curves break off at about 3500 BP, when the forest limit was finally
lowered to a level below Lago Basso at the beginning of the Bronze Age. A decrease in Alnus
viridis and a strong increase in Gramineae and other NAP in the uppermost part of the pollen
diagram show intensive human impact during the Bronze Age.

DISCUSSION

The pollen diagrams from the Spliigen pass area show a rapid reforestation up to about the
present level of the forest limit in the Preboreal, as it is recorded in many other localities in the
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Central and Southern Alps (L.anc and Tosovski, 1985; WELTEN, 1982; ZoLLER, 1987). The
maximum elevation of the forest limit in the area is not yet known.

Most likely the decrease of the forest limit in the middle Holocene was caused by both
climatic change and Neolithic human impact. The continuous decrease of Pinus cembra, which
is not present in the area anymore, and the expansion of Alnus viridis point to a more oceanic
climate. An estimation of the extent of human impact in the Neolithic cannot be given, but most
likely it was considerably less than during the Bronze Age and the Iron Age. Palacoecological
investigations in other parts of the Alps confirm a Neolithic beginning of human impact on the
subalpine and alpine vegetation, followed by increasing pressure of man on the forest limit
since the metal ages (DE BeauLieu et al, 1990; BORTENSCHLAGER, 1993; Burca, 1980;
MARKGRAF, 1969; WELTEN, 1982).

The interpretation of the early Holocene timberline fluctuations or forest openings
recorded in the pollen diagram from Lago Basso is difficult, because they could have been
caused by climatic changes as well as by Mesolithic man. There is a fairly good correlation
between PZ 4-1 and the major Mesolithic site at Pian dei Cavalli (CA 1, 79602260 BP) on the
basis of radiocarbon dates and charcoal, although the decreases in stomata and pollen of Larix
and Pinus cembra obviously began earlier than the rise of charcoal particles. That may
indicate that the forest opening there was not only caused by Mesolithic human impact but
also by a climatic deterioration. The decreases in Larix and Pinus cembra correspond quite
well with the Venediger oscillation (8800 BP —~ 8000 BP) recorded in the Austrian Alps
(BORTENSCHLAGER, 1977; PAaTzELT and BORTENSCHLAGER, 1973). A correlation between the
younger period of forest deterioration (PZ 4-II) and a climatic change is not evident, but the
vegetation could have been influenced to some extent by the Misoxer oscillations between
7500 BP and 6500 BP (ZoLLER, 1960; ZOLLER et al., 1966).

In many pollen diagrams from the subalpine and alpine area climatic oscillations are
indicated by high percentages of Gramineae and other NAP (PaTzeLT and BORTENSCHLAGER,
1973; ZoiLER, 1960). In the pollen diagram from Lago Basso the NAP percentages fluctuate
very little during the early Holocene. The environmental changes at the timberline mainly
around 8500 BP are indicated by a decrease in Larix stomata and by changes in the composition
of the herb vegetation. Some of the new species occurring at that time, such as Ligusticum
mutellina and Veratrum album, are very frequent on recent subalpine and alpine pastures. Itis
uncertain, however, whether they can be regarded as indicators of Mesolithic human impact as
well.

At the present stage of the investigations it is not possible to give reliable details about the
maximum altitude of the forest limit in the Spliigen pass area and the scale of Holocene
fluctuations of the forest limit caused by climate, but a range of about 100-150 m in height, as
estimated by LanG (1993), is probably realistic.

The extent of forest limit fluctuations and forest openings cannot be evaluated from pollen
percentages only. Pollen-influx calculations based on a sufficient number of radiocarbon dates
and macrofossil analyses are absolutely necessary.

130 —



SUMMARY

Two pollen diagrams from the Spliigen pass area represent Holocene vegetation
developments near the alpine forest limit. The upper limit of the subalpine Larix-Pinus cembra
forest was at least as high as 2250 — 2300 m asl in the Boreal and Atlantic (9000 BP - 5000 BP).
At the end of the Atlantic it started to drop down to a level below 2250 m asl, as Alnus viridis
expanded. These major vegetation changes in the middle Holocene were probably caused by
both Neolithic human impact and climatic change. Due to increasing use of the subalpine and
alpine area for pasture since the Bronze Age the location of the forest limit most likely has been
more influenced by man than by climate during the late Holocene.

Early-Holocene vegetation changes and forest limit fluctuations shown in the pollen
diagram from Lago Basso can be partly correlated with climatic changes indicated by glacier
oscillations in the Alps, but there is a good correlation with Mesolithic human impact by
charcoal and radiocarbon dates as well. Pollen percentages alone do not provide reliable
evidence of the scale of timberline fluctuations and of changes in the structure of the subalpine
forest caused by climatic change and human impact. Pollen-influx calculations and macrofossil
analyses are expected to give more information.
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MAN AND VEGETATION IN THE SOUTHERN ALPS: THE
VALCAMONICA-VALTROMPIA-VALSABBIA WATERSHED
(NORTHERN ITALY)

SUMMARY —Man and vegeration in the southern Alps: the Valcamonica-Valtrompia-Valsabbia watershed (northern
Italy). This paper presents an overview of ongoing archaeological survey being carried out along the Valcamonica-
Valtrompia-Valsabbia watershed. Archaeological excavations of three sites has been accompanied by analyses of
associated plant remains (pollen, seeds, wood and charcoal), soils and sediments. An early Mesolithic (Sauveterrian)
encampement at Rondeneto has been dated to the Boreal period (8880+150 BP: GrN-19590). The site has yielded some
165 artefacts of typical character. Sauveterrian artefacts have similarly been found at Vaiale where excavation also
produced Iron age material dated between 2405435 BP (GrN-18988) and 2100170 BP (GrN-19592). A later Mesolithic
site at Laghetti del Crestoso has provided archaeological and palacobotanical evidence for ephemeral, seasonal
encampments of the Castelnovian Culture. Palynological and 14C evidence from a number of sites shows an early
Holocene hiatus in peat and sediment accumulation. This is attributed to a period of climatic dryness which may have
favoured high altitude occupation. It is suggested that Mesolithic occupation was influenced by the presence of water
sources, altitude, aspect and the ecotonal belt between upper montane grassland and lower altitude woodland.

RIASSUNTO - Impatto antropico e vegetazione nelle Alpi meridionali: lo spartiacque Valcamonica-Valtrompia-
Valsabbia. 1] presentelavoro riguarda la ricerca archeologica tuttora in corso lungo lo spartiacque Valcamonica-
Valtrompia-Valsabbia. Lo scavo di tre siti & stato integrato dall’analisi dei resti paletnobotanici (pollini, semi, legni
ecarboni vegetalt), dei suoli e dei sedimenti. Un accampamento Mesolitico Sauveterriano, presso il Lago di Rondeneto,
ha fornito una datazione radiometrica di 88801150 BP (GrN-19590) inquadrabile in un momento del Boreale. Il sito
harestituito 165 manufatti in selce caratteristici. Manufatti sauveterriani sono stati raccolti anche nel sito di media quota
di Vaiale dove gli scavi hanno dato anche materiali dell’etd del Ferro datati fra 2405435 BP (GrN-18988) e 2100£70
BP (GrN-19592). Unaccampamento mesolitico pill recente, attribuito alla Cultura Castelnoviana, € stato scavato lungo
la sponda del laghetto basso del Crestoso. L’ analisi palinologica e le datazioni radiometriche ottenute in diversi siti,
hanno messo in evidenza uno iato sia neil’accumulo dei sedimenti che in quello dei depositi di torba. Questo fenomeno
¢ il prodotto di un periodo climatico caratterizzato da siccita che puo aver favorito I'insediamento ad alta quota. Sembra
proponibile che quest’ultimo, durante il Mesolitico, sia stato influenzato da diversi fattori quali la presenza di bacinetti
lacustri, I"altezza, I’ubicazione e la fascia ecotonica situata fra 'alta prateria montana e la foresta distribuita a quota
pili bassa.

INTRODUCTION

Archaeological surveys carried out between 1988 and 1993 by the Natural Science
Museum of Brescia along the Valcamonica-Valtrompia-Valsabbia watershed (Biaci, 1992),
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led to the discovery of 27 Mesolithic, 7 Bronze age and 1 lron age sites. The watershed extends
for some thirty kilometres between Lake Iseo to the west and Lake Idro to the east. In this region,
deeply modelled by glacial action, core samples have been taken from 12 sedimentary basins,
from which some sixty radiocarbon dates have been obtained so far. The principal aims of the
project have been to place the Mesolithic and later occupations associated with these peat mires
and lakes in an environmental context; to understand the timberline variation between the Late
Glacial and the beginning of historical times, and to establish achronology of vegetation change
in this region for the Holocene.

Three sites have been excavated so far: Vaiale, Rondeneto and Laghetti del Crestoso (fig. 1).

1) VAIALE

Vaiale is at an altitude of 830 metres, on the right bank of the river Abbioccolo at its
confluence with the river Valle della Spina, some 7 kilometres, as the crow flies, to the west
of Lake Idro (fig. 2). Excavations were conducted over a surface of 36 square metres. The
Mesolithic sites, probably to be attributed to the Sauveterrian Culture, produced 138 flint
artefacts among which were one hypermicrolithic scalene triangle, microburins, cores and core
trimmming flakes and shatters. The material which is slightly weathered was mainly concentrated
over a surface of 15 square metres. The Mesolithic site was later eroded and partly destroyed
by Iron age activity as demonstrated by the presence of an erosional channel containing
potsherds and charcoals from which three radiocarbon dates have been obtained: GrN-19591
(2100£70 BP); GrN-19592 (2200140 BP) and GrN-18988 (2405+35 BP).

To the north of the site lies a small peat-basin from which a date (GrN-18988) of 1790£50
BP was obtained from the basal level at 100-96 centimetres, indicating that the peat started to
accumulate in the historical period.

The analysis of about 400 fragments of charred wood from the erosional channel (Iron age)
gives a picture of pine/beech wood (Pinus sylvestris/mugo, 63%; Fagus sylvatica 29%) with
minor frequences of a few mixed woodland species, including ash (Fraxinus excelsior), elm
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(Ulmus), maple (Acer) and hornbeam (Carpinus). No elements related to cultivation were
found; however, a few seeds of weeds (Labiatae) were collected from the sample by flotation.
Some fragments of hazelnut shells (Coryius avellana) are the only remains related to the human
food consumption.

500

Fig. 2 - Vaiale, site location (arrow). A) Mesolithic sites (S=Sauveterrian), B) Iron age site, C) soil sampling, D)
pollen sampling, E) charcoal sampling, F) peat basin.




2) RONDENETO

The site of Rondeneto is located in middle Valcamonica at an altitude of 1780 metres (fig.
2).Excavations of this site revealed that a Mesolithic «band» of the Sauveterrian Culture settled
there around the beginning of the Boreal climatic period. This has been confirmed by a
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radiocarbon date of 88803150 BP (GrN-19590). The associated flint assemblage was distributed
over six square metres around a small fireplace made entirely of spruce (Picea) and larch (Larix)
charcoal. In this context were found several charred round sporangia from the fern Botrychium
lunaria. These have seasonal connotations and may indicate summer occupation of this site.
A total of 165 artefacts including hypermicrolithic scalene triangles, backed blades and
points, side scarpers, microburins and one core were recorded in siti. Some 200 more shatters,
coming from two square metres around the fireplace were collected by water sieving at 0.5
millimetres mesh size, indicating the local manufacture of flint tools. The artefacts at the top
of a podzolic soil horizon were later covered by peat accumulation, the lowermost level of
which gave radiocarbon dates of 2780425 BP (GrN-19587) and 283050 BP (GrN-19812).
A few metres to the north of the site, a relatively thick deposit of peat was discovered in
1990. This lies on a sequence of lacustrine silts and banded organic layers, one of which, 10
centimetres above the bedrock, gave a radiocarbon date of 105604120 BP (GrN-19589). Pollen
analysis has shown that whilst the area around the site at this date was an open herbaceous
community, at low altitudes, Pinus was dominant. This has also been evidenced at other sites
such as Laghetti del Crestoso (Scairg, 1991). Peat accumulation at this site started around the
end of the ninth millennium BP: 8170480 BP (GrN-19813) and 7900+60 (GrN-19588). The
levels above produced the remains of a well-preserved spruce forest attributed to the Atlantic
period on the basis of two radiocarbon dates (GrN-18252: 7710+50 BP and GrN-18253:
71754250 BP). Macro-remains are mostly from well-preserved cones, branches and stems of
Picea excelsa. Palynological data similarly show the local dominance of Picea at this time.

3) LagueTTI DEL CRESTOSO

The only excavated site of the late Mesolithic Castelnovian Culture is that of the Laghetti
del Crestoso at an altitude of 2000 metres (fig. 4), while three more sites of this culture have
recently been recognized by surface finds at San Glisente (2000 m), Stanga di Bassinale (1880
m) and Cascina Val Maione (1780 m).

Inmany cases, these high-altitude sites show definite concentrations of charcoal associated
with flint implements. Apart from those already mentioned (Rondeneto, Crestoso), three other
early Holocene sites have provided palaeovegetational information through charcoal analysis,
i.e. Laghetti di Bruffione (1790 m), Stanga di Bassinale (1880 m) and Laghetti di Ravenole
(1943 m). All these sites show the presence of Picea and Larix wood, with charcoal generally
originated from stem wood and in some cases with evidence of fungal attack (Ravenole).

The site of Laghetti del Crestoso is located on the northern shore of a peat-lake basin
(BaroNI et al., 1990). It was excavated between 1987 and 1989 over a surface of 50 square
metres. It produced 12 structures including fireplaces, pits and postholes; 650 flint artefacts of
exotic provenance were recorded in situ, mainly distributed around a large fireplace (structure
1) dated to 6790£120 BP (HAR-8871). Structure 10, a pit filled with charcoals of Pinus
sylvestris/mugo and Picea/Larix, gave an almostidentical date (GrN-18091: 6870+70 BP). The
presence of Laburnum and Betula charcoal in other areas of this site raises the crucial problem
of the fluctuation of the upper tree-line since the first Holocene aforestation. At this site, dating
of peat at horizons containing microscopic charcoal in the pollen core profile taken from the
corrie basin at 230-236 cm (Beta-35217: 6680+180 BP), has been correlated with radiocarbon
dates from charcoal excavated from the occupation area. As noted in earlier work (Scarrg, 1991)
there was no apparent effect of this Mesolithic activity on the environment that has been seen
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in the pollen data. This is, however, not surprising since it is considered likely that these sites
were ephemeral encampments along the fringes of the upper tree line; that is in the ecotonal belt
(between lower woodland and upper montane grassland) which may have been used for hunting
purposes.

Discussion

1) The Mesolithic

For the early Sauveterrian Mesolithic, corresponding to the Preboreal and Boreal periods,
interpretation of the environment is problematic because of the absence of peat and sediment
accumulation spanning this period. This is highlighted by the study of the Rondeneto site and
associated peat/sediment basin. Itis now widelyrecognised that peat or lacustrine accumulations
spanning the early Holocene are rare in north west Italy and adjacent areas (pE BEauLIEU, 1977,
Cruisg, 1990; PoneL and Lowe, 1992) and this is the case in this study region. At Crestoso and
Rondeneto, Late Glacial sediments are present. Palynological analyses typically show the
dominance of Pinus at lower altitudes and an open herbaceous environment in the montane
zone. With the onset of Holocene conditions, there was a cessation of sedimentation. This can
be viewed in terms of possibly (a) stabilisation of the interfluve soils by Betula and Pinus
especially at lower altitudes and (b) dry climatic conditions negating peat accumulation and
causing the drying out of lake basins. Because of the general absence of sediments of early
Holocene age (Pre-Boreal/early Boreal) in the smaller high altitude basins over a wide
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geographic area, the second of these possibilities is considered more likely. At Crestoso,
radiocarbon dating of the basal levels makes this point clear with a marked hiatus present in the
profile between 265-267 and 274-280 centimetres for which C14 dates of 7630£300 BP (GrN-
18094) and 95901180 BP (Beta-35219) respectively, have been obtained. A similar situation
occurs at Rondeneto where pollen analysis of the basal sequence of laminated silts and organic
layers, dated to 10560£120 BP (GrN-19589) shows characteristic dominance of Pinus
woodland at the end of the Late Wiirmian Glacial. This is overlain by peats dated to 8170280
(GrN-19183) and 7900+60 BP (GrN-19588), thus giving a hiatus of more than 2000 years
spanning the Pre-Boreal and most of the Boreal periods.

In more extreme cases, topographically suitable basins for organic accumulation have
been cored and radiocarbon dates show that organic accumulation principally occurred during
the period 8000-6000 BP at the majority of sites examined. Shallower peat sequences have not
at this stage been fully examined, except for Vaiale, but as with stratigraphical changes in sites
listed in table 1, it is expected that peat accumulation started at a later date and possibly in
response to both climatic deterioration and local anthropogenic factors.

From table | below, it is apparent that peat and organic lacustrine sediments started to
accumulate from the period ca. 8000 BP onwards. There is no uniform date for this and the dates
show asynchroneity. Suggestions that initiation of the peat accumulation may have resulted
resulted from anthropogenic activity by Cruise (1990) in Liguria and from work in Britain
(Moore and WiLLmort, 1976; Scairg, 1980; 1987) seem unlikely for the Mesolithic period
although local effects on mire ecology have been noted in upland zones of Europe (SIMMONS
et al., 1975). Later prehistoric deforestation with consequent reduction in evotranspiration
rates, higher ground water table and increased surface run-off, may have been responsible for
localised peat formation in topographic basins.

Table 1 - 14C dates obtained for the initiation of peat accumulation in selected sites of the Valcamonica-Valtrompia-
Valsabbia watershed.

Site name Altitude Sample depth Date BP Date cal BC/AD Lab number
L. Rondeneto (1780 m) (90-92 ¢m) 8170£80 7290 (7190, 7140, 7120, 7060) 7036  GrN-19813

(90-92 em) 7900460 6994 (6690, 6680, 6660) 6605 GrN-19588
L. Rosellino (1875m)  (379-384cm)  7890£150 7009 (6650) 6486 GrN-18249
L. Crestoso (2000 m)  (265-267 cm)  7630£300 6756 (6450, 6440, 6430) 6169 GrN-18094
L. Ma (1880 m)  (140-145cm)  7580£110 6465 (6410) 6423 GrN-18983
L. Dasdana (1875 m)  (118-122cm) 6400130 5440 (5320) 5229 Beta-35223
Dosso dell’Asino (1830 m) (68-69 cm) 5820%45 4768 (4712) 4612 GrN-18089
L. Gabbia (1900 m)  (244-250cm)  5160+100 4040 (3970) 3808 GrN-18987
San Glisente (1975 m) (96-100 cm) 3270£70 1619 (1520) 1442 GrN-19657
L. Vaiale (850 m) (95-100 cm) 1790450 213 (244) 329 GrN-18988

Understanding the earlier Mesolithic environment, is a problem since no suitable
polliniferous deposits spanning this period have yet been found in this region at these altitudes.
It is, however, possible that this period of Alpine aridity and higher temperatures during the
period 9500-8000 BP may have presented conditions suited to Mesolithic exploitation of the
high montane zone. At present it is not clear to what altitude woodland reached. However, given
suitable phytogeographical parameters (refugia, migration rates and soils) it is likely that
woodland may have reached higher altitudes than previously suspected for the early Holocene.



This must, however, remain speculative until suitable organic accumulations are found in areas
where local hydrological conditions allowed peat/lacustrine sediment accumulation. Effects of
man on the vegetation as noted above have not yet been seen in the pollen record even though
peat/lake basin sites examined have archaeological material in close proximity. A number of
peat basins have, however, yielded detailed pollen data which span the period of Castelnovian
activity. These data suggest that encampments were ephemeral and seasonal and were
influenced by the presence of freshwater supply and proximity to the ecotonal belt of the upper
tree line offering better hunting potential.

2) The later prehistoric period

No high altitude Neolithic or Copper age site has been discovered in this region so far. On
the contrary, several flint arrowheads have been collected from the surface from footpaths along
the watershed at altitudes between 1700 and 2100 metres. This may indicate that some of the
actual paths were already being used by the beginning of the fourth millennium BP. Of
particular interest is an Early Bronze age site at an altitude of 1750 metres just to the east of the
region under study. A site discovered in the late 1960’s, close to a spring along the southern
slopes of Monte Tombea, yielded several bifacial sickle blades, arrowheads and a few
potsherds, probably indicating the presence of a terraced site. Along with the cultural remains,
large pieces of charred woods provide evidence of an alpine wood dominated by larch (Larix).
From one fragment of Cytisus alpinum it is suggested that there were locally open areas,
possibly close to the upper fringe of the woodland. Evidence of Iron age activity is attested only
from two sites: Vaiale (830 m) and San Glisente (2000 m). The latter produced only one
fireplace with charcoal of Pinus sylvestris/mugo along the footpath section. This has been dated
dated to (GrN-18980) 2895%35 BP.

CONCLUSION

To date, the evidence available from both archaeological and archaeobotanical data
indicates that human activity along the watershed spans the period between the Late Wiirmian
Glacial and the Iron Age. The majority of sites so far discovered are late Mesolithic,
Castelnovian encampments, even though early Boreal camps, such as that of Rondeneto, are
also attested. No traces of human occupation are known for the period between the Neolithic
and the beginning of the metal ages. Sporadic archaeological finds indicate that Bronze age
hunters travelled along the watershed during the first half of the fourth millennium BP even
though no traces of their passage are recorded in the pollen diagrams. Forest clearence by Iron
age communities is documented from the middle altitude site of Vaiale that led to the
disturbance of a previous early Mesolithic site.
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POLLEN ANALYSIS OF THE RONDENETO MESOLITHIC SITE
AND DATING OF PEAT ACCUMULATION IN THE
VALCAMONICA REGION (NORTHERN ITALY)

SUMMARY - Pollen analysis of the Rondeneto Mesolithic site and dating of peat accumulation in the Valcamonica
region (northern Italy). Excavation of the early Holocene (Sauveterrian) site of Rondeneto has been carried out in
conjunction with environmental analyses including pedological and sedimentological studies, plant macrofossil,
radiocarbon and pollen analysis. This contribution provides pollen data obtained from the analysis of the ‘on-site’
podzolic soils and from an adjacent sedimentary basin. Vegetation data for the late Wiirmian and early to middle
Holocene is presented. Radiocarbon dating has drawn attention to a hiatus in sediment/peat deposition which occurred
in the earliest phase of the Holocene.

RIASSUNTO - Analisi polliniche nel sito Mesolitico di Rondeneto e datazione dei depositi torbosi della Valcamonica.
Lo scavo del sito Mesolitico Sauveterriano di Rondeneto & stato condotto nel quadro di una serie di indagini
ambientalistiche comprendenti analisi pedologiche e sedimentologiche, antracologiche, polliniche e radiometriche.
Questo lavoro riguarda le serie polliniche dell’accampamento Mesolitico e dei sedimenti individuati nel bacino
adiacente. Vengono presentati i risultati dello studio dei depositi tardiglaciali e dell’Olocene antico e medio. Le
datazioni radiometriche hanno permesso di riconoscere uno iato, nella formazione torbosa, da attribuire alt’inizio
dell’Olocene.

INTRODUCTION

Biaal et al. (1994) have discussed recent archaeological excavations which have been
carried out in the watershed bounded by Valcamonica, Valtrompia and Valsabbia of the
southern Alps in northern Italy. One of the principal sites investigated is that of Rondeneto, an
early (Sauveterrian) Mesolithic occupation site in middle Valcamonica. This site is at an
altitude of 1780 metres (fig. 1a) and was excavated in 1992. The occupation site was typically
found in close proximity to a water source in a small topographic basin; in the latter, Late-
Wiirmian and Holocene sediments and peat have accumulated.

Samples for pollen, plant macro-fossil analyses, insect and radiocarbon dating have been
taken from these Holocene peats and palaeo-lacustrine sediments (fig. 1b) and from the
archaeological excavation of the early Mesolithic site. The analyses of these sequences forms
part of a broader regional study of Holocene vegetation and environmental change of the region
which focuses on the environment of Mesolithic occupation and altitudinal fluctuations of the
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Fig. 1 - Location of the Mesolithic site (arrow) of Rondeneto (a)
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upper limit of the growth. A radiocarbon dated chronology of vegetation changes is being
constructed from a number of these high altitude topographical basins containing Holocene
peat and sediments. These include Laghetti del Crestoso, Lago Ma, Lago Dasdana, Vaiale,
Lago Rosellino and Dosso dell’ Asino. The close proximity of Mesolithic sites to a number of
these sediment basins also enables in some cases the study of the «on-site» pollen sequence with
those obtained from alonger temporal sequence of the lacustrine sediments and organic peats.
Data from Laghetti del Crestoso have previously been presented (Scairg, 1991). Here, new
pollen data backed by radiocarbon dates are examined for the site of Rondeneto located in
middle Valcamonica at an altitude of 1780 metres.

METHODOLOGY

Samples for analysis were taken from open sections in the archacological excavation and
from a stream-cut gully through the peat and sediment basin. Standard pollen extraction
techniques were used for the concentration of the pollen and spores (Moorg et al., 1991). This
included treatment with NaOh; HF and Erdtmans’ acetolysis. Identification and counting was
carried out at x400 and x 1000 with phase contrast facility. These analyses were carried out in
the Quaternary Environmental Change Research Unit of the Department of Geography,
University of Southampton, England. A summary of the pollen data is given here and full data
will be provided at a later date. Pollen diagrams (figs. 2 and 3) derive from a pollen sum of 500
grains minimum with calculations based on percentage of total pollen and spores as a
percentage of total pollen plus spores.

POLLEN ANALYSIS AND THE VEGETATIONAL RECORD

Pollen analysis has been carried outon two sections. Section I consists of sediments which
reston coarse grit and sand of glacial origin (fig. 1b). These fill a shallow topographical basin
formed by glacial scouring. Overlying the silts are organic muds and fibrous peats containing
monocotyledonous and detrital material with a distinct horizon of abundant, buried tree trunks
and macrofossil cones of Picea. Radiocarbon dating places the beginning of peat accumulation
to 8170180 BP (GrN-19813) and 790060 BP (GrN-19588) with the forest horizon at 771050
BP (GrN-18252) to 7175£50 BP (GrN-18253). Pollen section 2 is a 26 cm deep soil section
lying up-slope of the peat bog (section 1) and in the area of the Mesolithic encampment. The
sequence comprises basal grey sand and silts of a podzolic soil which is sealed with a veneer
of dark black, highly humified detrital peat. Of value was a Mesolithic microlith found in the
section used for pollen analysis. This occurred in the top few centimetres of the podzol and the
relationship between the archacology and the pollen sequence is discussed below. The
vegetation history and character of these two sites are described in more detail as follows:

SECTION 1: THE RONDENETO BASIN PEATS AND SEDIMENTS
Five major stratigraphical divisions are present from the base of the profile at 144 ¢cm to
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the present mire surface. The principal characteristics and radiocarbon dates of the stratigraphy
and transitions are as follows:

144-136 em: Coarse sand and grit; friable with pink inclusions: rotted bedrock?

136-92 cm: Light grey, fine-medium silt with banding of darker (grey) horizons 1-2 em thick. A radiocarbon date
of 10,5604120 BP (GrN-19589) was obtained from wood at 135 cm.

92-70 cm: Transition spanning 5 cm to highly organic detrital peats and ?freshwater muds containing monocot.
debris. Transition to these organics at 90-92 cm has been dated to between 8170280 BP (GrN-19813) for the residue
fraction and 7900£60 BP (GrN-19588) for the extract.

70-34 cm: Forest horizon with tree trunks, branches and Picea cones in brown detrital peat matrix. The horizon
is bracketed between 7710450 BP (GrN-18252) and 717550 BP (GrN-18253) for the lower and uapper levels
respectively. GrN-18253 is for wood.

34-0 em: Fibrous monocot. peat: dark brown to surface. Upper 20 cm penetrated by roots from present
vegetation. Dated between 12-14 cm at 3435450 BP (GrN-18254).

Pollen data presented here concentrates on the lower part of the pollen profile. These data
are displayed in fig. 2 spanning the depth from 50 c¢m to the base of the profile (140 cm) at 4
cm intervals, The complete diagram will be published subsequently in association with data
from other sites forming part of this regional analysis. Three pollen assemblage zones have been
recognised.

Pollen Zone RON:1 (145-92 cm): This zone corresponds with the basal inorganic deposits. Pollen assemblages
are dominated throughout by Pinus which attains high values (to 90% of total pollen). There are few other trees with
only sporadic representation of Betula, Abies, Larix, Picea, Ulmus, Quercus, Alnus and Tilia. Non arboreal pollen
forms up 040 % (TP) at 104 cm and 140 em. These comprise Gramineae, Cyperaceae, Compositae, Liguliflorae and
Tubuliflorae and Caryophyllaceae (Dianthus/Silene type). Spores of ferns, Botryehinm lunaria, and monolete
Dryopteris type are important.

Pollen Zone RON:2 (92-70 cm): Pinus values decline sharply from the previous zone whilst values of Berla
(10%), Picea (1o 22%). Ulmus (10%), Quercus (M%) and  Corvius type (25%) become important. Herbs remain
dominated by taxa noted in the previous zone. Spores of Botrychium lunaria occur only sporadically.

Pollen Zone RON:3 (70-30 ecm): This zone is characterised by a decline in Berula and Coryius type but marked
increases in Picea (1o 58%), Tilia (1o 65%) and Cyperaceae (to 30%). This pollen ussemblage zone corresponds with
the «forest» layer.

DISCUSSION: THE MESOLITHIC

There is a clear distinction between the lower pollen assemblage zone RON: 1 and zones
RON:2 and RON:3 above. Pollen assemblage zone 1 has been Cl4 dated at 135 cm to
105604120 BP GrN-19589. The stratigraphical characteristics of the pollen zone 1 are similarly
commensurate with a late-glacial age for the sediments which are in general low in organic
content but show distinct banding. Pollen evidence clearly illustrates the importance of Pinus
at this time and has similarly been noted at other sites such as Laghetti del Crestoso (SCAIFE,
1991). The long distance transportation abilities of pine pollen may, however, indicate that this
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represents growth at lower altitudes and at some distance from the site; that is pollen transported
by up-drafting from lower altitudes. The local vegetation comprised open herbaceous grassland
on drier soils surrounding the sediment basin with wetland habitats adjacent to the basin and
in flush areas. The environment of deposition of these sediments appears to have been a shallow
water lacustrine habitat which suffered periodic drying out (hence relatively poor pollen
preservation in some levels). The basal level (140 cm) shows some differences from the rest of
this zone. This difference corresponds with the «grit» lower level of the stratigraphy. The
presence of pollen of Betula, Picea, Ulmus, and Corylus type is tentatively attributed to
contamination from the relatively free passage of water through this lower stratigraphy.

The transition to peat at 92 cm represents a major temporal hiatus in the lithostratigraphy
and biostratigraphy. The absence of pollen at 92 cm possibly results from cessation of
sedimentation and drying out of the upper sediment levels which resulted in oxidation and
destruction of the pollen. This lapse in sediment accumulation may have occurred at the start
of the Holocene when tree migration (Betula etc.) stabilised the interfluves with a consequent
reduction of sediment transfer to the basin. It appears that early Holocene vegetation succession
is absent here. This phenomenon has been noted elsewhere (Cruisg, 1990; PoneL and Lowe,
1992) and in this region at Lago d’Iseo (BerroLpi and Consorini, 1989) and Laghetti del
Crestoso (Scarrg, 1991) where early Holocene sediments are similarly not present until the late
Boreal or Atlantic periods. This absence may be attributed to an early Holocene period of
reduced precipitation (Coumar MemMBERs, 1988). Initiation of organic accumulation occurred
on this surface with development of sedge mire at ca. 8000 BP. The vegetation of the late Boreal
and mid-Holocene period is illustrated by the two pollen assemblage zones 2 and 3. RON:2
shows clearly, the range of deciduous and coniferous woodland elements present. However, it
is likely that the pollen assemblages represent vegetation communities at different altitudes ie.
vertical zonation. Wood remains have not been found in the peats of zone RON:2 and it is
suggested that during the period of this accumulation the site was above the tree line. At lower
altitudes zones of Larix, Pinus-Picea-Abies and Quercus-Ulmus-Corylus occurred. Pollen
zone 3, however, is markedly different showing the dominance of Picea growing on and
adjacent to the site from ca. 7700 to 7200 BP. Numerous macro fossils of Picea have been
recovered from the forest layer of this zone. As with pollen assemblage zone 2, there is evidence
of additional elements including the thermophiles, Tilia, Fraxinus and Fagus. These are
similarly attributed to growth at lower altitude with their pollen being transported by anabatic
winds to higher altitude. However, the higher values of these in zone RON:3 may indicate
growth at higher altitudes and in closer proximity to Rondeneto.

The occurrence of a Picea forest zone in the peats at Rondeneto is mirrored at Dosso
dell’ Asino at similar altitude but which has been dated to the later Mid-Holocene period
(5820+45 BP: GrN-18089). This highlights the complexity of attempting to study long term
vegetation changes and chronology from the higher Alpine zone. Variations in altitude, aspect,
slope steepness, soils and lithology and plant migration factors have resulted in the arrival of
different woodland elements at differing time periods. It is anticipated that when analyses of
sites noted above have been finished, a fuller idea of such spatial and temporal variations will
have been obtained.

At Rondeneto, it is concluded that during the early Holocene (ca. 10000 to 8000 BP)
conditions at this site were too dry for organic accumulation or deposition of lacustrine
sediments. Peat accumulation started during the period ca. 8000-7700 BP in response to
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increased wetness in the basin. The cause of this seems to have been climatic through increased
precipitation. Whilst anthropogenic causation has been considered, the Mesolithic occupation
was at an earlier date. Initially, there is evidence of open landscape followed by migration of
Picea into this altitudinal zone during the late Boreal from 7700-7200 BP. This is possibly
attributable to warmer and drier conditions during the Boreal and the migration patterns of
Picea allowing colonisation at higher altitudes than before or at present. Subsequently, in the
mid-Holocene, there is a change in stratigraphy to grass/sedge peat with no evidence of trees
inthe peat. Pollen evidence, however, shows, that Fagus woodland with Alnus, Abies and Picea
was growing in the in the surrounding area.

SECTION 2: THE MESOLITHIC SITE AND ITS ENVIRONMENT

Excavation of the Mesolithic site by Biagt (1992) produced a substantial number of
artefacts (see Biaai er al., 1994) attributed to the earlier Mesolithic Sauveterrian Culture
radiocarbon dated from charcoal to 8880150 BP (GrN-19590). The possibility of relating the
‘on site’ pollen stratigraphy to the vegetation and environment illustrated by analysis of the mire
section was facilitated by the archaeological soils (acid podzol) of the site being sealed by peats
of later date. Pollen analysis was thus carried out on the lower 30 cm of the soil profile. Fig.
3 is asummary diagram of the results obtained. The profile can be discussed in terms of the two
major stratigraphic divisions present.

41-29 em: This lower horizon comprises grey silt and sand resting on rotted bedrock. Mesolithic artefacts and
charcoal were present especially in the upper part of this zone. This forms the Ea horizons of an acid podzol. A microlith
was recovered from the pollen section at 34 cm and as with other artefacts excavated, comes from the upper few cm'’s
of the podzol. Palynologically the soil is characterised by arboreal pollen to 60% of total pollen, shrubs (20%) and herbs
(22%). Trees are dominated by Pinuts (especially in the lowest level), Picea (19%) with Benda (8%), Abies (5%),
Quercus (13%), Tilia (4%), Alnus (10%) and sporadic Larix and Fagus. There is a diverse range of herbs dominated
by Gramineae but with a range of wet and dry grassland communities and heath/dwarf shrub elements represented.

29-16 cm: Comprises black, highly humified peats overlying the lower inorganic soil horizons with a sharp
transition indicating ahiatus. Two radio-carbon date of 2780425 BP (GrN-19587) and 283050 BP (GrN-19812) were
obtained from a same sample taken from the base of the peat. Pollen assemblages are broadly similar to those of the
soils below but with an increase in the abundance of Picea (to 40%). Tree pollen attains 75% at 26-28 cm declining
upwards through the profile. Herbs become increasingly important (to47% at 22-24 cm) with again a marked diversity
of raxa representing montane herb-rich pasture. Above this peat accumulation is a modern soil profile developed in the
top of the peat which has an increase of mineral content.

With regard to the Mesolithic occupation and environment of the site, two factors must be
considered. Firstly, are the artefacts, soil/sediment and pollen contemporaneous, allowing
interpretation of the environment. Secondly, is the period of Mesolithic habitation represented
in the longer temporal sequence obtained from the adjacent peat/sediment basin? Slight
variation in the vertical stratigraphical position of the Mesolithic artefacts suggests that some
disturbance of the soil has taken place. Pollen may also not be directly contemporaneous with
the deposition of the artefacts. If the pollen is broadly contemporaneous with the archaeology
it appears that the environment was of open montane pasture just above the upper altitudinal
limit of tree growth or in an ecotonal belt of open woodland and pasture. The upper woodland
elements consisted of Picea, Abies and Alnus with possibly Larix, although pollen of the latter
is not well represented in pollen spectra. Undoubtedly there was a rich herb flora also present
at this altitude and as suggested elsewhere (Scairg, 1991) that Mesolithic cultures were utilising
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this upper tree zone at the boundary of the upper tree limit (ecotonal area) for hunting and
seasonal habitation.

Radiocarbon dating has shown that the period of occupation relates to the period of
climatic dryness during the early Boreal period which caused a hiatus in peat/sediment
accumulation in the adjacent basin (ie. between pollen zone 1 and 2). This period of dryness
also noted in Liguria (Cruisg, 1990) and the northern Appenines (PoNeL and Lowe, 1992) and
was possibly favourable for human occupation at this altitude. Furthermore, the pollen spectra
from section 2, correlate with pollen assemblage zone 2 in section I showing growth of Betula,
Pinus, Picea, Quercus, Alnus and Corylus but with a strong herb component. The peat
overlying the archaeological contexts has been dated to 2780125 BP (GrN-19587) and
2830+£50 BP (GrN-19812) and there was thus a substantial time-span between the dated
archaeology and the formation of late Holocene peat. At present, it is concluded that the soil
is a truncated podzol and the contained pollen is that which has accumulated through
progressive downward mixing through the soil (DmmBLEBY, 1985). As the buried land-surface
may have been exposed for a long period after Mesolithic habitation, it is likely that the pollen
contained in the soil may post-date the period of occupation.

CONCLUSION

Sediments dated to the end of the last glacial have been found in a number of topographic
basins. Dry climatic conditions during the early Holocene prevented peat accumulation and
caused lakes to dry out. This period was perhaps suited to high altitude Mesolithic occupation.
The vegetation environment at these altitudes is thus, not yet understood in the region under
discussion although it is hoped that suitable sites will be found. From researches in other regions
where hiatuses also appear, it seems that this is a widespread phenomenon which should be
considered when examining early Holocene pollen profiles (see Biact et al., 1994). Radio-
carbon dating may be required to establish if such temporal hiatuses are present. Peat
accumulation started from ca. 8000 BP in response to climatic changes and increased humidity.
Whilst earlier Mesolithic (Sauveterrian) sites may not be represented in peat and sediment
stratigraphy, later Mesolithic sites (Castelnovian) of the Atlantic period have been found and
correlated with peat sequences. Evidence to date, indicates that these cultures were utilising the
ecotonal belt between the tree line and upper montane pasture. Their ephemeral encampments
were sited adjacent to small lake basins in this zone. Pollen analysis of these basins indicates
that their impact on the local vegetation was negligible.
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THE VEGETATION HISTORY OF THE NORTHERN APENNINES
DURING THE HOLOCENE

SUMMARY - The vegetation history of the northern Apennines during the Holocene. Pollen-stratigraphic evidence,
supported by 48 radiocarbon dates, from 17 sites in the Northern Apennines has been used to establish a general outline
of vegetational change in the region during the last 14000 years. Some information is available on pre-Holocene
vegetational history from 4 sites, but most of the evidence concerns the Holocene, and especially the mid to late
Holocene when it is believed that the vegetation was affected by human activity. The extent of the influence of
anthropogenic disturbance on the vegetation of this region is examined in more detail by Lowe et al. (1994) in this
volume.

RIASSUNTO - La storia della vegetazione dell’Appennino settentrionale durante I'Olocene. Le serie polliniche di
17 siti dell’ Appennino settentrionale, datate con il metodo del radiocarbonio, sono state impiegate per impostare un
quadro generale dei cambiamenti vegetazionali succedutisi nella regione negli ultimi 14000 anni. Quattro siti hanno
fornito informazioni riguardanti la storia vegetazionale anteriore all’inizio dell’ Olocene; mentre la maggior parte dei
dati riguardano I’Olocene medio e recente, quando la copertura vegetazionale appare condizionata dall’attivita
dell’uomo. L’incidenza dell’ impatto antropico sulla vegetazione della regione viene comunque esaminata in maggiore
dettaglio nel lavoro di Lowe et al. (1994) in questo stesso volume.

INTRODUCTION

The aim of this paper is to review the information available on the vegetational history of
the northern Apennines since the end of the last glacial stage, approximately 14000 years ago.
The objective is to provide a regional framework for (a) reconstructing the pattern and timing
of principal vegetation changes during the Holocene, (b) assessing the influence of human
activity upon the vegetation in this area, and (c) understanding the evolution of the present
vegetation cover. In this paper the principal vegetation stages that can be inferred from pollen-
stratigraphic data are described. The evidence for human disturbance of the vegetation is
discussed in more detail by Lowe et al. (1994) in the subsequent paper in this volume.

The area under investigation includes the Ligurian, Emilia-Romagnan and north Tuscan
Apennines (fig. 1). The sites referred to lie in the mountainous districts between Monte Antola,
Liguria, and the Pavullo area in Emilia-Romagna and range from 700-1550 metres in altitude.
Theareais characterised by deeply-dissected terrain which rises rapidly from the Mediterranean
coast, usually exceeding 500 m at 10 km inland, and reaching a maximum altitude of 2165 m

*  Centre for Quaternary Research, Royal Holloway, University of London
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at Monte Cimone, the highest peak in the northern Apennines. The region has a complex
geology and has been affected by tectonic activity since the Pliocene. Continuing neotectonic
movements trigger landslides and rock falls which are frequent in the area (Gosseaumg, 1979).
At altitudes over approximately 800 m there is evidence for glaciation during the late
Quaternary, including sharply-delimited moraines and cirques which usually occur on the north
side of the watershed (Gruprpo RicErca GEomorroLoGIA CNR, 1982; 1988; Lowe, 1992).

At the present time woodland is discontinuous and the regional vegetation has been
extensively modified by human activity. At altitudes between approximately 200 and 800 m,
Quercus dominates woodland stands, though little woodland remains at these altitudes due to
cultivation and pastoral activity. Dense Fagus woodland is common between 800 m and the
treeline (ca. 1700 m) and in the upper part of this zone Fagus is often mixed with Abies alba.
Vaccinium heathland forms the natural vegetation above the treeline, but this zone has been
modified by pastoral activity and open grassland has replaced heathland in many areas
(FERRARIN, 1982). Further evidence for modification by human activity is shown by areas of
Castanea which are relics of cultivated woodland and also by areas of Fagus which appear to
be of uniform age and suggest either secondary regeneration on abandoned pastoral land or
some abandoned management of Fagus woodland. Juniper scrub is common on recently
disturbed land, especially where landslips have occurred.
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What still remains to be established is a detailed history of vegetation change and the extent
and timing of the human influences. When did they begin, and what, if anything, is the natural
component of the present vegetation cover? The recent pollen-stratigraphic investigations in
the region have been undertaken to address questions such as these.

POLLEN STRATIGRAPHY OF THE NORTHERN APENNINES

The first attempt to summarise the Holocene vegetational history of the northern
Apennines was by Chiaruat in 1936 and was based upon some rather limited pollen data. Since
then, few pollen diagrams from the region were published until the late 1970’s, but in the last
20 years or so the number of published pollen diagrams has increased significantly. To date,
the authors have identified 23 published pollen diagrams from sites in the region. The quality
of these records, however, varies markedly.

Some of the records, for example, provide little information on the lithostratigraphy of the
sites examined, relatively few pollen spectra have been obtained from the different
lithostratigraphic units at some sites, pollen counts are low (usually 100 pollen grains or less
per sample) and the resulting pollen diagrams provide information on only a few (normally
arboreal) taxa(e.g. CriaruGl, 1936; 1950; MARCHESONI, 1957; FERRARIN, 1962; 1981 ; BERTOLANI-
MarcueTTl, 1963; Bracoio MoruccHio and Guino, 1975; Bracolo Moruccrio et al., 1978;
1980). By modern standards, such information is statistically inadequate and is weakened
further because a Hiller corer has been the most commonly employed sediment sampler and this
machine can introduce contamination through the downward carriage of sediment. A further
problem is the lack of independent dating upon which to base site comparisons and vegetational
reconstructions.

Other studies, such as at La Chiggiola near Pavullo (BErTOLANI-MARCHETTI et al., 1977)
and Pratignano (Variet ¢l., 1981) in Emilia-Romagna, have focused on the very recent history
and the modern ecology of the sites, and therefore provide limited information on vegetation
history.

More detailed information has been provided in studies of a number of sites in eastern
Liguria and western Emilia-Romagna, such as Lagdei (BErTOLDI, 1980), Lago Riane (GENTILE
et al., 1988), Lago Moo and Pramollo (Braccio MoruccHio et al., 1991). The most detailed
pollen-stratigraphical studies in Liguria have been undertaken by MacpuaiL (1988), who
provided pollen diagrams for 6 Holocene sites, supplemented by 12 radiocarbon dates (see also
Cruise, 1990a and 1990b). Russian and piston samplers were used for this work, and studies
of pollen concentration and degree of preservation were also included. Lowe (1992) has
examined 3 sites in the Prato Spilla area of western Emilia-Romagna. This study has provided
the first comprehensive, radiocarbon-dated pollen stratigraphy of the pre-Holocene sediments
of the region (see also PongL and Lowe, 1992), as well as definitions of Regional Pollen
Assemblage Zones for the Holocene of the northern Apennines (Lowg, 1992). These
investigations were also based upon samples obtained by Russian and piston samplers, which
reduces the risks of contamination, especially important in the collection of samples for
radiocarbon dating.

Three new sites in Emilia-Romagna and one in north Tuscany have been examined by
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WartsoN (1994; see also Lowe and Wartson, 1993), all of which were sampled using Russian
and piston corers. Three of the sites provide detailed information on the Holocene, and one has
asedimentary record representing full glacial times, dating back tobefore 23000 BP. The pollen
evidence from these sites is supported by 27 radiocarbon dates. Examination of the pollen
records from cave sediments in western Liguria, as well as a re-investigation of long sediment
records from sites such as Lago Riane in eastern Liguria, are presently being undertaken by
BrancH (nd).

Therecords available forreconstructing the vegetational history of the northern Apennines
are varied in terms of the time-span represented at each site, the stratigraphic resolution
achieved and the reliability of the field and laboratory methods adopted. For these reasons a
number of the records have been ignored in the overview presented in this paper, and attention
has been focused on those records that meet specified criteria, which are defined in the
following section.

DATA SELECTION AND POTENTIAL

Of the 23 published records containing pollen-stratigraphic evidence obtained from sites
in the northern Apennines, those that meet all 6 of the following criteria have been selected for
detailed comparisons and the interpretation of the regional vegetational history:

1. There must be unambiguous and detailed information on the location (precise grid
references) and topographic context (e.g. dimensions of basin, catchment details) of each
site

2. There must be adequate information on the full lithostratigraphic succession contained in
each site and on sampling methods

3. Thesampling interval for pollen spectra must provide areasonable resolution of the major
pollen percentage changes within each lithostratigraphic unit

4. Pollen counts should be a minimum of 200 TLP (total land pollen)

5. Pollendiagrams should provide data for all of the main plant groups (Trees, Shrubs, Herbs,
Aquatics) for all taxa recorded at 2% TLP or greater

6. The laboratory methods for pollen analysis, the pollen sums and the basis for constructing
the pollen diagram must be specified and unambiguous.

The published accounts of 17 sites meet all of these criteria, and these sites are shown on
fig. 1. Some of the information available on the physical characteristics and location of these
sites is summarised in table 1. The sites vary in altitude from 713 to 1550 m and are of several
different types, including dry bogs, active (moist) mires, peat-filled former lake depressions
and present-day lakes. Table 2 summarises the time-span represented by each sediment record
and the type of scientific information published so far. ‘Pollen’ in this table refers to standard
relative pollen data.

Fig. 2 shows diagrammatically the altitudes and the approximate distances between sites.
The distribution of the sites is uneven, as they are clustered in eastern Liguria (sites 1-9),
western Emilia-Romagna and north Tuscany (sites 10-14), and the Pavullo area (sites 15-17).
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-1 - - - - -
z. | Site}Site Name Altitude ] Site Geology Present day Vegetation Site Type
o Casanova 1056 Glacial Drift Patches of Fagus and Juniperus Bog, Infilled lake

z w 12 Lago Delle Lame {1050 Glacial Drift Picea Plantation Peat filled depression

23 I3 Agoraie 1335 Glacial Drift Picea Plantation Bog, Infilled |_ake

e 2 -

£5 |4 Prato Mollo 1481 Serpentinite Open Grassland and Fagus Shallow Peat
s 15 Lago Riane 1279 Limestone Fagus/Alnus associations Bog
[=]
g |s Lago Nero 1479 Glacial Drift Abies,Pinus and Fagus Peat Bog
Er 7 Lago Moo 1106 Serpentinite Grassland with shrubs Lake
_rﬂ_ 8 Pramollo 1375 Serpentinite Coppiced Fagus and Grassland Bog
& |9 Bargone 831 Landslide Debris {Grassland and Shrubs Peat filled Hollow
& J10 {Lagdei 1254 Glacial Drift Mixed Abies and Fagus Woodland {Bog
= |11 Prato Spilla A 1550 Glacial Drift Fagus Woodland Bog, Infilled Lake
Ff 12 {Prato Spilla C 1350 Galcial Drift Fagus Woodland Infilled Lake, Dry Bog surface
g‘— 13 jPrato Spilla D 1280 Glacial Drift Fagus Woodland Section in River bank
& |14 IPadule 1187 Limestone Fagus Woodland Lake
§ 15 {Ospitale 1225 Glacial Drift Abies and Fagus Woodland Bog
"E- 16 {Pratignano 1307 Sandstone Abies and Fagus Woodland Raised bog
g |17 iSt Antonio 713 Sandstone Rough Grassland Dry mire
= | Site|Site Name Depth | Period Rep | C14 {Types of Analysis
Z | Casanova 503 0-5000 1 Pollen, LOI, Deteriorated Pollen, Pollen Concentration, Charcoal counts, Abies alba wood macrofossils
(1]
"" 2 Lago Delle Lame} 260 0-3500 2 Pollen, LOI, Deteriorated Pollen

-g- l—<-3 3 Agoraie 690 0-4200 3 Pollen, LOI, Pollen Concentration, Pollen Preservation.

=g |4 Prato Mollo 95 0-4300 2 Pollen, LO}, Deteriorated Pollen, Pollen Concentration

& - |5__ ILago Riane 790  10-7000 1 {Pollen

% ': 6 Lago Nero 110 0-4900 2 Polien, LOI, Deteriorated Pollen, Pollen Concentration, Charcoal counts

=2 |7 {LagoMoo 1340 1(0-8000) [0 {Pollen

FE |8 Pramolio 580  {0-7000 1 Pollen

v 'g 9 Bargone 382 0-8450 2 Pollen, 1.0}, Deteriorated Pollen, Pollen Concentration
& |10 ilagdei 1250 1} (0-11000) 0 Pollen
5 {11 |Prato Spila A 1920 10-10600 6 Pollen
§ 12 {Prato Spilla C {519 | 3000-12500 i8 Polien

— 2 |13 {Prato SpillaD (150 8500-11800 4 Pollen, Sediment Geochemistry (ICP-MS), % Organic Carbon, Beetles
Lﬂ S [14 iPadule 1248 10-10000 7 Pollen, Sediment Geochemistry (ICP-MS), % Organic Carbon, Magnetic Susceptibility, X-Ray of Core

2 15  {Ospitale 780 0-4500 2 Pollen
g 16 {Pratignano 1544 10-5500 2 Pollen
£ |17 St Antonio 900  |{> 23000 5 Pollen, % Organic Carbon

(LOI = Loss on Ignition)
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There is very little information available for two large areas, one centred on the Passo della Cisa
and the other around Monte Cusna. In both of these areas extensive reconnaissance by the
authors in 1991 and 1992 failed to locate sites with suitable long sedimentary records, though
some minor basins with peat and/or lake sediments are known.

The lower part of fig. 2 shows schematically the approximate period represented by each
sediment record. Thirteen of the sites contain Holocene sediments only, and 7 of these contain
only mid to late Holocene records. The oldest sediments recovered from Liguria have been
radiocarbon dated to 8450£80 BP, the date of peat initiation at the site of Bargone. In other sites
in Liguria peat initiation was usually delayed until the mid-Holocene (Cruisg, 1990a), though
there is some suggestion of disturbed and discontinuous Lateglacial or early Holocene
sediments in the Casanova and Bargone basins (MacpHaiL, 1988). The sedimentary records
from Pratignano and Ospitale in eastern Emilia-Romagna also represent the mid to late
Holocene only.

Six sites provide evidence of the vegetation history of the early Holocene or earlier. The
Prato Spilla A (Lowg, 1992) and Lago Padule (Lowe and Watson, 1993) sites contain full
Holocene records. The Prato Spilla C (Lowg, 1992) and Lagdei (BertoLDI, 1980) sites contain
sediment records which represent the Lateglacial period (ca. 13-10 ka BP), though the
reliability of the results of pollen analysis of the basal section of the Lagdei record is questioned
by Lows (1992). The Prato Spilla D record is the only exposure of Lateglacial sediments known
from the northern Apennines. This is an important record as the pollen evidence is supported
by coleopteran data and by several radiocarbon dates based upon large samples free of the
problems of sampling contamination sometimes introduced by coring (Poner. and Lows, 1992).
The record is curtailed, however, during the early Holocene, due to erosion by fluvial gravels
during the mid or late Holocene.

Altogether48 radiocarbon dates have been obtained from the sites listed in table 1, 14 from
sites in Liguria and 34 from sites in Emilia-Romagna/Tuscany. The number of dates available
from each site is provided in table 2. They range in age from 1165%55 to 23150+125
radiocarbon years BP, and provide a provisional chronology for pollen assemblage zones and
hence vegetation history. The stratigraphic contexts and reliability of the dates is discussed in
detail in Lowe ef al. (1994).

The only record not introduced so far is that from site 17, S. Antonio. This site is unusual
since it contains thick, blue/ grey, almost pure, silts that alternate with organic-rich horizons,
one of which has been dated to 23150 BP. Older sediments have been recovered from the site,
though the maximum age is not yet known. The results of additional radiocarbon measurements
are currently awaited (WaTson, 1994). The lower part of the sequence is therefore much older
than the other sequences known from this region. In addition, the succession is not continuous.
The integration of the stratigraphic information from S. Antonio with that available from other
sites in the northern Apennines is therefore not straightforward and is not attempted in the
synthesis presented below.

Theavailable pollen-stratigraphic records provide a rather uneven data-base of information,
bothinterms of temporal and geographical spread. Nevertheless, a synthesis of this information
is valuable in providing a preliminary foundation for reconstructing the vegetational history of
the region and evaluating the effects of human activities on vegetation. Further studies of
additional sites, to increase the density of records, could provide a greater resolution of the
spatial and temporal changes. This may lead to the identification of any aberrant or unusual
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records of local importance only. Our synthesis should be viewed as a first approximation only,
and may be subject to modifications in the future as new results become available. The reviews
of polien-stratigraphic variations and vegetational history which follow refer to a numbe