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never marginal but, on the contrary, which they were 10 all times integrated in processes of the human societies
development.

Late-quaternary dynamics of western Tierra del Fuego, southern most Chile
Hansen-Porter, C.

Depaniment of Earth Science, Uppsala University, SE-752 36 Uppsala, Sweden. Tel: 018-471 25 79.
Fax: 018-55 59 20 Email: camilla porter @geo.uu se.

The southernmost pant of South America (south of 48S) today supports vegetation types ranging from
Magellanic moorland in the west, 1o forest, and then to steppe grasslands in the east (Moore 1983). This spatial
pattem broadly follows a rainfall gradient, with highest values in the west, and lowest values on the east side of the
continent. The composition of the modern forest and grasslands is well-studied, and there is also data on the
dynamics of both vegetation types since the last glacial period (Markgraf 1989; Markgraf 1993). However,
Magellanic moorland is less well-known. and the dynamics of the ecotone between mooriand and forest are
unknown. There is even uncertainty about the exact location of the peatland-forest ecotone. Pisano V. (1977)
suggests that all the islands, even to the southern and western extremes have coastal forest. But Chilean
acronautical maps and aerial photographs show that the forest is restricted to the inner, sheltered parts of the
wrchipelago, and the outer parts are peatland or even unvegetated (pers. obs.). There has been exceptionally little
scientific observation in the region, and the writings of early explorers, especially from Britain (Darwin 1839) and
Sweden (Skottsberg 1911) are still valuable.

During several fieldtrips we have collected lake sediment cores across the region, and present 2 radio-
carbon dated pollen diagrams with results from LOI and MSCL. According to the first core that have been
processed it appears that forest is still expanding into the region, possibly in relation to episodes of volcanic
activity (Mt Bumey) and tephra deposition. The second core to present will be analysed during the spring and
p 1 at the IPC congress July 2004.

Palynological investigations in Ohalo II - a 23,000 years old prehistoric
site on the shore of the sea of Galilee, Israel

Weinstein-Evron, M.; Chaim, S.; Kadosh, D. & Nadel, D.
The Zinman Institute of Archacology, University of Haifa, 31905, Isracl.

The fisher-hunter-gatherers' prehistoric camp of Ohalo I (dated to ca. 19,500 BP; 23,000 cal. BP) is
located on the shore of the Sea of Galilee, Israel, on top of Lisan marls (the precursor of the current lake), 212-213
m below msl. The excavated remains include six brush huts, fireplaces, a human burial and various installations
and midden deposits.

The Lisan spectra are rich in arboreal pollen (40%), mainly Quercus sp. with some Pistacia sp. and
Pinus halepensis, indicating the spread of a humid Mediterranean maquis on the hills surrounding the lake in the
time of deposition. Poaceae and Cheno/Ams (20% each) dominate the NAP. A drying out of the lake, immediately
before occupation, is indicated by a marked drop in AP (to 2.5%) and a rise in Cheno/Ams (up to 77%). The latter
may also suggest an increased salinity.

Relatively high AP levels (33%) in samples taken outside the huts suggest a relatively humid period
during the habitation of the site. High Quercus sp. levels and the occurrence of Pistacia sp. and Pinus halepensis
indicate that Mediterranean magquis expanded again on the surroundi g hills. The domi of Cheno/Ams
(26.5%) within the NAP may be partly due to the salinity of the underlying sediments. Pollen from within the huts
is highly concentrated and the spectra are clearly biased towards Cheno/Ams (over 90%).

While the surface pollen represents the vegetation and climate of the area when the site was inhabited,
the huts' pollen is a result of localized, human activities. This pollen accords well with other archacobotanical data,
mainly with the retrieved charred seeds. Many Chenopodiaceae species are edible, suggesting dietary use. It is also
possible that they were used as matting or roofing material.
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Optimizing the detection of cereal : evidence from
pumngScoﬂandandtheFam:olls!le:nds

Edwards, K. J.'; Borthwick, D. M.'; Richter, D.* & Whittington, G.*

! Department ochog:ghy and Environment, University of Aberdeen, Aberdeen AB24 3UF (UK).
* Zinchstrasse 9, CH-6004 Lucerne (Switzertand)
* School of Geography and Geosciences, University of St Andrews, St Andrews, Fife KY 16 9AL (UK)

In many parts of the North Atlantic region during prehistoric and historical times, cereal cultivation was

always of less importance than pastoral activity. Given that cereal policn may be the best indicator of human
presence and agricultural activity, the detection of Cerealia pollen is clearly paramount: finding cercal-type polien
grains is a prerequisite for their as cereal or other large, but wild, grass grains.
: The cereals typically responsible for crop representation in the North Atlantic arca ~ species of
Hordewn (barley), Triticum (wheat) and Avena (oat) — are self-pollinating and do not liberate much policn into the
atmosphere. Large cereal polien grains travel short distances and there is a good chance that they will not be
encountered with routine counting sums. In an effort 10 enhance the probability of detecting cercal pollen, site
types and coring locations can be carefully chosen, samples may be sieved and microscope slides, especially from
contiguous samples, may be scanned at low magnifications.

Such ‘optimization® is illustrated by efforts 1o detect pre-elm decline cereal-type pollen in sites from
Scotland as a prelude to presenting new evidence based on rapid scanning of microscope slides. A site in Shetland
had initially produced no cereal-type pollen of Bronze or Iron Age provenance, in spite of reasonable pollen
counts (500 total land pollen) and archacological evidence for local crop processing. Rapid scanning of contiguous
samples revealed a rather different picture with fairly regular occurrences of cercal-type grains. A site in Suduroy,
Faroe Islands, had produced no cercal-type polien prior o the inferred Norse landndm level. Rapid scanning
showed this the presence of cereal-type pollen several centuries before this date, adding to the queries regarding an
carlier settlement in the islands.

Session h3

EVOLUTION OF THE LANDSCAPE AND CLIMATE IN THE
MEDITERRANEAN ECOSYSTEM

Biotic responses and climatic changes during the Late Glacial and
Early Holocene in Northwestern Italy

’-

Finsinger, W.'; Tinner, W.'; D’Andrea, W.%; Eicher, U.; Blockley, S. ; Larocque, LY

Molyneux, L.%; Huang, Y.*; Lowe, J. J.* & Ammann, B.

"Institute of Plant sciences, University of Bern, 3013 Bem (Switzerland).
*Department of Geological Sciences, Brown University, RI 02912-1846 Providence (USA).
*Department of Geography, Royal Holloway - University of London (UK).
“Institut national de la recherche scientifique (INRS),. Université du Québec,

CP 7500 Sainte-Foy (Québec) (Canada).

*Climate and Environmental Physics, University of Bern, 3012 Bern (Switzerland).

Biotic responses during the Late Glacial and at the transition to the Holocene were influenced by a
number of factors such as climatic chang ig 1 rates, petition, and by the location of refugia. [)ur‘!ng
the Late Glacial, thermophilous species (Quercus, Corylus) were found, amongst other species, on the Iwhpn
peninsula. At the onset of the Last Termination, it was suggested that these species expanded northwards with
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differcat migrational lags. However, BREWER ET AL (2002) suggested that the expansion of deciduous oak was
comvelated with the oscil i the North Atlantic Polar Front. Because of the presence of a clear pre-Younger
Dryas oak expansion, the Lago Piccolo di Avigliana was chosen in order to assess the mﬂ!xcnce‘ of climatic
changes oo trec migrations and expansions. A multi-proxy approach was used obtain reliable independent
climate reconstructions.

The chronology is given by “C dates and by microtephra analysis, whereas vegetation and fire activity
are reconstructed by the use of plant macrofossil, pollen, and microcharcoal analyses. Independent climate
reconstructions are based on variations in hydrogen isotopes (8D) of palmitic acids, oxygen isotopes (8"0) of bulk
carbonates, and by chironomid analysis

The late Allerpd Quercus expansion, accompaniced by Pinus sylvestris increase and Betula decrease,
could show a warming of the climate but no signal could be detected in both isotope records Thus, the migration
lag hypothesis cannot be rejected. During the YD Artemisia and Gramineae increase while deciduous oak as well
as other deciduous broadleaf trees were reduced, but no signal is recorded in the isotopes. In contrast, abrupt
changes in 81 values coincide well with a sharp increase in Quercus deciduous and an abrupt decrease in Betula at
the onset of the Holocene. The pronounced decrease of 3D at this climatic boundary could indicate a switch to
winler precipitation, as the isotope fractionation would be associated with colder (winter) temperatures. In this
case, the beginning of a submediterranean precipitation regime could be inferred for the northwestern Italian
region. On the other hand, also an over increase in P-E, which can be brought about by increased precipitation
alone, without significant changes in evaporation (temperature) may have produced the same isotopic signal.

Charcoal influx during the Late Glacial is low in comparison to the early Holocene. When Corylus
expanded into the mixed Quercus and Pinus forests (ca. 8500 BC), forest fires increased and were subsequently
reduced after Alnus expanded (7.700 BC). The comparison with Lago di Origlio (TINNER ET AL., 1999), also
located in the southern Alps, supports the hypothesis of a regional signal of higher fire frequency. Such
vegetation-fire dynamic may explain the invasion of Corylus into the previously established deciduous vegetation.
Forest fires may have been enhanced by a dry season, possibly linked to high summer insolations during the Early
Holocene.

Overall, it appears from the 8D record that vegetation is responding to precipitation (amount and
season), whereas temperature effect is minimal. The impact of the Younger Dryas in the region, as inferred from
8D, is subdued. Finally, high fire activity appears of crucial importance for the Corylus expansion.

BREWER, S., CHEDDADI, R.. DE BEAULIEU, J. L. & REILLE, M. 2002. The spread of deciduous Quercus
throughout Europe since the last glacial period. Forest Ecology and Management 156: 27-48.

TINNER, W., HUBSCHMID, P., WEHRLI, M., AMMANN, B. & CONEDERA, M. 1999. Long-term forest fire
ecology and dynamics in southern Switzerland. Journal of Ecology 87: 273-289.

Man/environment interactions in Mediterranean mountainous areas during the
Holocene: an integrated research program for the reconstruction
of patterns and chronologies of human occupations in
the Champsaur valley (Southern French Alps)

Court-Picon, M.'?; Beaulieu de, J. L.'; Andrieu-Ponel, V.'; Ponel, P.'; Guibal, F."; Edouard, J. LY
Badura, M.%; Palet Martinez, J. M.*; Walsh, K.*; Mocci, F.%; Segard, M.° & Leveau, P.

"Institut Méditerranéen d’Ecologie et de Paléoécologie (UMR CNRS 6116)-LBHP, case 451,
Faculté des Sciences et Techniques de Saint-Jérome, F-13397 Marseille Cedex 20 (France).
*Laboratoire de Chrono-Ecologie (UMR CNRS 6565), Université de Franche-Comté,
UFR Sciences, 16 route de Gray, F-25030 Besangon Cedex (France).
*Laboratory of Paleoecology and Archacobotany, Department of Plant Ecology,
GdanskUniversity, Al Legionow 9,PL- 80-441 Gdansk (Poland).
*Departament de Ciencies de I' Antiguitat i de 1'Edat Mitjana, Universitat Autonoma de Barcelona,
08193 Bellaterra-Cerdanyola del Valles (Spain).
*Department of Archaeology, University of York, King's Manor, YOEP 17 York (Great Britain).
“Centre Camille Julian, UMR 9968, 5 rue du chiteau de I'horloge, F-13094 Aix en Provence Cedex 20 (France).
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It 1s now widely accepied that human impact has been the most important factor effecting vegetation
change, at least in Europe, during the ast 6000 years. With the onset of agricaltare and stock breeding, at the so-
called Neolithic revolution, the human role changed from a passive component 10 an active clkement which directly
affects nature. This change had dramatic consequences for the natural and landscape de
Arable and pastoral farming. the actual k hy fves and the ¢ q changes in the y
significantly altered the natural vegetation and created the cultural landscape with its many differcnt and varying
aspects. In the XIXth century, a discussion on the causes of erosion and increase in natural disasters in the
southern French Alps led to an aggressive policy of reafforestations. while intensive grazing and agricultural
activities were considered the main factor of the forest cover detenoration.

In order to better und pogenic/natural p mteractions in these mountainous
ecosystems and with the aim of elucidating human action on the v ion history. an integrated progr
basced on a multi-proxy approach has recently been undertaken in 2 homog envi unit {climate,

i hy, SOCio-¢ i ). the Chamyp valley, The investigations mitiated in this

interdisciplinary project involving palacocecology, history and archacology begin to fill the gap in owr knowledge
of the development of the cultural landscape in the French Alps, and propose to highlight the complexity of the
causalities which determine the vegetation cover of the alpine valley. The project aims at studying a small area at
high spatial and temporal resolution to investigate the human occupation dynamics and agrop | thythms. The
goal is to define accurately the variations of the type of land-use since the first Neolithic forest clearances.

Palaecological approach (palynology, dendroch logy, plant macre ins, fossil insects, micro-
and macro-charcoal analyses, fungal spores and other microfossils) is developed in an attempt of reconstructing
palacoenvirc 1 evolution throughout the last ten th d years, especially by distinguishing human impact
from natural trends since prehistoric times. Although previous pollen analyses have been carried out in these
regions and have outlined the general vegetation features, none of them was employed in combination with
archaeological data to trace the history of habitation and settlement and to elucidate the different forms of
agricultural economies in both the prehistoric and historical periods. Cores were collected from several lakes and
peat bogs si d in different vegetation structures and at various altitudes in order to provide good examples of
different landscape exploitations by in populati

Palacoenvironmental records are then synthesized and compared with the results of archacological and
historical researches carried out in the area of study, which allow us to better und d the man/envi
interactions in different site types and for different periods in the past, from the origin of the alpine massif
populating up to the present. Reconstructed rhythms of landscape evolution and exploitation systems are finally
related to the Holocene climate variable.
Key Words: Human impact, Mountain ecosystems, Holocene, Palacoecology, Archacology. Southerm French
Alps.

Genesis and evolution of the cultural landscape in Italy as suggested by
Central Adriatic pollen diagrams (PALICLAS project)

Mercuri, A. M.; Accorsi, C. A. & Bandini Mazzanti, M.

Laboratory of Palynology and Palaeobotany, Department of the Museum of Palacobiology and Botanic Garden,
University of Modena and Reggio Emilia — www.palinopaleobot.unimo.it.

The cultural landscape, that is the landscape more or less deeply shaped by human influence,
characterises most part of the territory in Italy, today. The genesis of the cultural landscape has roots that possibly
anticipate the Holocene due to the previous presence of humans in the land, but clear signs of its onset have not
been gnised in pollen diag before the early stages of the Holocene so far.

The present paper is a contribution to the Holocene history of the cultural landscape in Italy using three
pollen diagrams obtained from Central Adriatic Sea cores, PAL94-8, PAL94-9 and RF93-30, sampled by the
CNR-IGM team of Bologna. Pollen investigation was carried out inside the multi-proxy PALICLAS project
(1994-1996; co-ordinator Frank Oldfield; Lowe et al., 1996). PAL94-8 core, 500 cm long, was collected at a water
depth of 150m and spans approx. the last 18,000 years and; PAL95-9, 680 cm long, was collected at 104m depth
and spans approx. the last 12,000 years. The third core, RF95-30, 627 cm long, collected at 77m depth, is an high

lution late Hol core spanning approx. the last 5500 years. Chronology was established by radiocarbon

dates, plus foraminifera and stratigraphic correlations
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In these pollen diags the main markers of the develop of cultural landscape in the arca are the
curves of: 1) Castanea, Juglans and Olea, which showed the passage of their parent plants from wild to cultivated;
2) Cerealia types (mainly Avena/Triticum group and Hordewm group). which testified the starting of cercal
cult ; 3) wild anthropogenic indi . 4) total woody plants. After the full development of deciduous forest
(65-85%, mainly deciduous Quercus. prior 1o 8,500 cal. yrs. BP), a first decrease in the forest curve was

P o in wild pogenic ind s and presence of cerealia pollen, between 8,500 and
7,500 cal. yrs BP, and could be linked to neolithic cultures. The pollen evidence as a whole, however, also
suggests cooling of climate (decrease of Quercus, and increase of Betula) after ca. 8,100 cal yrs. BP. After this
period, Olea and Ce by more conti Then, also Juglans d, and clear vegetation changes
reflecting human activities were detected from 3,600 cal. yrs BP, the Bronze Age, in RF93-30 (Oldfield et al.,
2003). The problem to disentangle human from climate influence is discussed 10 search for elemeats helping to
understand which was the most important factor in the development of this cultural landscape

LOWE, 1. J., ACCORSI, C. A., BANDINI MAZZANTI, M., BISHOP, A., FORLANL L., KAARS van der, S..
MERCURL A. M., RIVALENTI, C., TORRL, P., WATSON, C. 1996 - Pollen stratigraphy of sediment
sequences from crater lakes (Lago Albano and Lago di Nemi) and the Central Adriatic spanning the interval
from Oxygen isotope Stage 2 to the present day. Memorie dell'lstituto ltaliano di Idrobiologia —
International Journal of Limnology 55: 71-98,

OLDFIELD, F, ASIOLI, A, ACCORSL C. A, MERCURIL, A. M., JUGGINS, S., LANGONE, L., ROLPH, T.,
TRINCARDI, F, WOLFF, G., GIBBS, Z. VIGLIOTTL, L. FRIGNANI, M., VAN DER POST, K.
BRANCH, N.. 2003 - A high resolution late Holocene palacoenvironmental record from the central Adriatic
Sea Quaternary Science Reviews 22: 319-342

Vegetation and climate history of the Dead Sea region during the last 10,000 years
Litt, T.; Neumann, F."; Schélzel, C.> & Hense, A’

'Institute of Paleontology, University of Bonn, Nussallee 8, 53115 Bonn, Germany.
*Meteorological Institute, University of Bonn, auf dem Hiigel 20, 53121 Bonn, Germany.

The Dead Sea region is an excellent location for the analysis of climate, vegetation, and settlement
history in the Near East. Several plant-geographical temitories such as the Mediterranean, the Irano-Turanian
steppe and the Saharo-Sindian desert vegetation converge in this region due to the steep precipitation gradient. In
addition, the region is part of the so-called Fertile Crescent, where the origins of agriculture and the human impact
extend back to about 11,000 years ago. We discuss first results of detailed palynological and paleoclimatological
investigations based on lacustrine sediments of the Dead Sea covering the last 10,000 years. Characteristic features
of the pollen sequence can be interpreted as reflecting the human impact on the geo-biosphere caused by
settlement activities since the Pre-Pottery Neolithic period. Based on botanical-climatological transfer functions,
the palynological proxy data of the Dead Sea profile can also be transferred into climate parameters such as
summer and winter temperature as well as precipitation. We use a newly developed procedure, the pdf method
(probability density function), for the quantitative paleoclimate reconstruction. Preliminary results indicate that
precipitation is the most important parameter which shows remarkable fluctuations during the last 10,000 years.
The relationship between climate and settlement phases is discussed as well.

The role of man in shaping the environment in central Italy during the Holocene
Sadori, L.
Dipartimento di Biologia Vegetale. Universita “La Sapienza” di Roma. 00185 Roma (ltaly).
In the Mediterranean basin, in regions where man has been present since the Palaeolithic age, and

whose impact on the environment became stronger and stronger through the millennia, the difficulty exists of
singling out the changes induced by human populations on vegetation. As Mediterranean Italy is a sensitive region

230 Polen

from a climatic perspective and as many prehistoric sites are found in the survoundings of Lago & Mezzano, a
malti-disciplinary approach in the study of its sedi turned out a p ool 1o d gic human umpact
from natural trends. New pollen and microcharcoals data throws new light upon the chronological framed recond
for which many proxics were already published (RAMRATH. 1997, RAMRATH er al, 2000, SADOR! ¢ al ,
2004).

In central ltaly, in Latium, clear signs of extensive human land ese are found only since Etruscan and
Roman times and drastic and previous forest redu mostly T d as the g of abrupt climate
change. However the use of fire in forest clearance deserved 1o be investigated.
At Lago di Mezzano (Latium, 42737°N, 11°56°E, 452 m as 1), a maar lake located 100 km NW of
Rome, the human impact on the environment was strong, effective, and undiscussed, even if not continuous, since
the Bronze age. Previous human land use could not be excluded a priori, as carly people are thought 10 have
dified flora and vegetation in a variety of ways, each of which producing a charactenstic vegetation pattern
Each way of land use by the lake left traces in the sediments and some of them were found in the pollen and
micro-charcoal record.
The comparison of pollen and charcoals data indicates that they show similar and coherent patterns.
Fire events were frequent and of high intensity in peniods with decreased arboreal percentage. they were always
preceded by sudden drops of arboreal ggesting that the climate was a triggenng factor for fire.
Fires characterized the late glacial and the beginning of the Holocene with high climate mstability, and phases
with strong human impact. Between 9500 and 4000 cal. years BP when annually lanunated, organic rich diatom
gytja was deposited, AP per ge and conc jon values were very high, with deciduous caks and beech
I ly domi and ch Is almost absent. In this period only two isolated fires, soon after important
changes in the forest composition and/or bi around 6500 and 4800 cal. years BP were found The
interfingering of climate and human impact effects on the environment turned out particularly clear during the
Bronze age period, from about 4100 to about 2900 cal. years BP. At around 3800 cal years BP a sudden, strong
climate change to drier conditions is found in the pollen record. Moreaver, no evidence of major fires matches this
dramatic change of vegetation. Therefore, human impact as a triggering factor can be ruled out for this shift. Even
if human presence in the area has been detected during the whole Bronze Age period, the human populations
caused a strong impact only in two periods centred around 3600 and 3200 cal. years BP when they settied along
the lake shore, cultivating cereals and legumes, cutling trees to build piles, heat, cook and produce metals, and
around 3400 cal. years BP when they caused an increase in erosion leading to the begining of the deposition of
turbidites in the whole catchment. Fires played an important role in modifying the landscape also during the
Roman and the Middle Ages periods, as well as in the last centuries, when a strong human pressure on the
environment was pointed out.

RAMRATH, A. 1997. Laminierte Sedimenten des Lago di Mezzano (Latium; Malien) - Limnogeologie und
Rekonstruktion von Umweltbedingungen der letzten 34.000 Jahre. Universitiit Potsdam, 115 pp

RAMRATH, A., SADORI, L., NEGENDANK, J. F. W. 2000. Sediments from Lago di Mezzano, central ltaly: a
record of Late Glacial/Holocene climatic variations and anthropogenic impact. The Holocene 10 (1): 87-95

SADORL L., GIRAUDI C., PETITTI P., RAMRATH A. 2004. Human impact at Lago di Mezzano (central laly)
during the Bronze Age: a multidisciplinary approach. Quaternary International 113/1: 5-17.

Similarities and dissimilarities, synchronisms and diachronisms in the Holocene
vegetation history of the western Mediterranean region

Pérez-Obiol, R."' & Sadori, L.

'Departament de Biologia Animal, de Biologia Vegetal i Ecologia, Universitat Autdnoma de Barcelona,
08193 Bellaterra (Spain).
*Dipartimento di Biologia Vegetale, Universita “La Sapienza” di Roma, 00185 Roma (ltaly).

In some continental and insular sites of the western Mediterranean basin timing and extension of the
Holocene vegetation and climate dynamics seem to undergo the same pattern. Striking similarities and
synchronisms have been found between Sicily and Balearic islands. Nevertheless, different synchronous scenarios
were proposed from other South-European, North-African and Near-Eastern pollen records from  the
Mediterranean basin.
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Lago di Pergusa (SADORL 2001; SADORI & NARCISL 2001) is the only natural inland lake of Sicily
and for its geographical location it has a good potential sensitivity to the chmate chang of the Med
basin.

Likewise, fitoral sediments from Minorca, Balearic islands (YLL er al, 1997) have similar
peculiarities. Both Sicily and Balearic islands have different bioclimatic influeaces and have been used Lo illustrate
the main trends of vegetation and climate dynamics.

Dnnus the Poaghcul in Sicily, wet conditions occurred for about two mullennia since 9000 years BP

when the jon, with a culmination at the esti d age of 8100 years BP, was
recorded. The same phenoumoﬂ ook phcc in Balearic Islands where, at ca. 8000 years BP, the climate favoured
the fi ofa in a landscape which has no pfcsenl-day analogous. No evidence of the

aridity cnsis of around 7200-6800 years BP recorded at Lago di Pergusa is found at Minorca. On the contrary, in
both Mediterranean insular areas, the middle Holocene marks important changes (at ca. 4400 years BP in Sicily
and approximately around 4500-5000 years BP in Balears) when the AP concentrations declined ina few centuries
and never slpnfn:md)' recovered. In Slnly. until about 2800 years BP the structure of the vegetation showed some
{ with d oaks d g and evergreen elements becoming relatively more important, the main
veg:mwa change being found in the reduced arboreal plant biomass. Then, between about 2800 and 2400 years
BP evergreen elements became dominant. In these centuries the maximum expansion of Olea was found and
mtupmcd as the clear effect of the human impact on the landscape. In the last two millennia evergreen and
types showed similar low frequencies. In the Balearic islands, the process was similar with
differences in the vegetation composition. The slmng change of vegetational landscape is reflected in composition
and structure, resulting in a vegetation adapted 10 Mediterranean conditi The change in taxa is complex and
some sclerophyllous taxa such Olea have played an important role in the transformation of the landscape
physiognomy from the mid-Holocene until the present day.
Although human activities have removed most of the Mediterranean vegetation in the Balearic islands
and Sicily, it seems clear that the anthropic changes have been partially brought about because of an increase in

dryness.

SADORI, L. 2001. Holocene climatic change in central Sicily (ltaly). Terra Nostra 3: 181-186.

SADORI L. & NARCISI, B. 2001. The postglacial record of environmental history from Lago di Pergusa (Sicily).
The Holocene 11(6): 655-671.

YLL, E L, PEREZ-OBIOL, R., PANTALEON-CANO, J. & ROURE, J. M. 1997. Palynological evidence for
Climatic Change and Human Activity During the Holocene on Minorca (Balearic Islands). Quaternary
Research 48: 339-347.

Holocene vegetation of the river Liz valley (Portugal)
Diniz, F.

Departamento de Geologia, Centro de Geologia, Co-Financiado pelo FEDER
Rua da Escola Politéenica, 58, 1250-102 Lisboa, Portugal.

This paper presents the results of palynological study of 2 borings drilled in alluvial deposits in the
valley of the river Liz. $4 is situated at Junqueira (Lat: 39° 52" 22" N Long: 8* 51° 30" W; Altitude 6m; 7km
inland). The sequence in S4 is made up of black clay with plant remains (3.00-6.00m) and fine grey sand (6.00-
6.55m). Boring S8 is located at Galeota (Lat: 39° 53' 24" N; Long: 8° 54" 12" W; Altitude 6m; Skm inland). It
shows a very clayey black peat (0.90-4.95m) intercalated in very clayey sand (0-0.90m) on top and fine greyish
sand at the base (4.95-6.25m).

Aspects such as general characteristics of the palinoflora identified and present day vegetation were
previously exposed (Diniz, 1995). In this paper will be presented the evolution of the landscape concerning the
pollen zones established.

S4- Four zones have been taken into consideration: J1 (3.00 - 1.90 m) regional vegetation is made up of
woodland essentially comprised of Quercus and Pinus; the Alnus woodland might be riparian vegetation along
with some Salix or part of the regional vegetation; Ericaceae are, in part, related to local peat-bog but can also
constitute a shrubby substrata of woods along with Cistaceae, Poaceae and other herb taxa. Local vegetation
made up of Cyperaceae, Isoetes, Typha and Polypodiaceae, all with low values: Amaranthaceae-Chenopodiaceae
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evident. Myrica increases. J3 (1.30 - 0.70m) woodhndcomn:d mainly by Quercis; progressive increase of
Al.nua.odEnmuae decline of Poaceac and Apiaceac, Ammmﬂw‘snrmummﬁmmy Drastic

duction of Polypodi and d of Cy of Pe geton, lsoetes, etc. J4(0.70
—0.00m) woodhnd mainly formed by Pinus, followed by (‘nrvlm and Quercus. Riparian vegetation with Alnus
and Salix. Presence of Oleaceae. Decline of Ericaceae Planiago, Rumex and other herbs shows modest
percentages; expansion of Polypodiaccae and increase of Cyperaceae values. Myrica increases. The radiometric
dating relative to the top is 1860 = 60BP and to the bottom is 5890 £ 70BP.

§8- Three zones are under consideration: G1 (4.10 - 5.00 m), fundamentally characterized by high
percentages of Alnus at the basc and posterior slope; Quercis as well as Pinus, in weak frequencies: good
frequencies of Poaceae, Plantago and Asteraceae: G2 ( 3.10 - 4.10 m) a considerable increase in Quercus may be
observed, drastic falling off in Alnus. Cyperaceae is on the increase; slight decline in Poaceae and Asteraceae
These elements are going to be substituted by a series of acquatic plants linked to open water as well as
Polypodiaceae; G3 ( 2.50 - 3.10 m) Alnus retains a weak percentage. Fraxinus is present as well as Olea, Oleaceae
and Q. -ilex-coccifera but in shgm frequencies. The previous mentioned herbaceous values (Poaceae, Apiaceae,
etc.) have d d iderably. Myrica hed higher values; G4 (1.50 -2.50 m) increase in Quercis, Pinus and
Alnus; reduction in Fraxinus and develog of Salix. The Ericaceae curve remains steady. Radiometric dating at
the top is 1370 £ 60BP and 2510 + 60BP at the bottom.

This vegetation shows more auanuc than mediterranean connecuon a change i in lhc rainfall scasonality
may be inferred from a variation of the phisiognomy of the d from d 1o evergreen (or
viceversa).

This pollen diagrams reveal affinities with others from the SW coast of Portugal (Mateus, 1989),

&

DINIZ, F., SERRANO, M. & TABORDA, R. 1995. Holocene pollen diagrams of Central-West Portugal. IV
Congresso Nacional de Geologia, Mus. Lab. Min. Geol., Mem. n °4, Porto, pp. 73-77.

MATEUS, J. E. 1989. Lagoa Travessa: a Holocene pollen diagram from the south-west coast of Portugal. Rev, de
Biologia. Lisboa- Rio de Janeiro. 14, pp. 17-94,

BRAUN-BLANQUET, J., PINTO da SILVA, A. R. & ROZEIRA, A. 1956. Resultats des deux excursions
geobotaniques a travers le Portugal septentrional et moyen: 1l chenaies a feuilles caduques (Quercion
occidentale) et chenaies a feuilles persi (Quercion Fagineae) au Portugal. Agronomia Lusitinica,
Alcobaga. XVIL IIL, pp. 167-234.

CUNHA-RIBEIRO, J. P. 1992. O Paleolitico do Vale do Rio Liz. Rev. Fac. Letras. Histdria, Porto, Il série, IX

MATEUS, J. E. 1989. Lagoa Travessa: a Holocene pollen diagram from the south-west coast of Portugal. Rev. de
Biologia. Lisboa- Rio de Janeiro. 14, pp. 17-94,

MOREIRA, J. C. B. 1992. Contribuigdo para o conheci das turfas. Ocorréncia de turfas em Portugal: sua
caracterizagdo. Bol. Minas. Lisboa, 29 1 Jan./Mar. pp. 3-26.

RODRIGUEZ, F. B. 1978. El tapiz vegetal de la Peninsula Ibérica. Ed. H. Blume. Madrid pp. 423.

Late Pleistocene environmental and vegetational changes on Lesvos Island, Greece
Vasiliki, M.

Quaternary Palacoenvironments Group, Department of Geography, University of Cambridge,
Downing Site, CB2 3EN, England.

A 40.2 m composite sequence of two adjacent sediment cores, from Megali Limni on Lesvos Island,
Greece, is presented. In total, six tephra layers have been identified. The chronological framework of the sequence
is based on tephrochronology and several AMS dates and conventional radiocarbon bulk dates. The sequence
covers the intervals broadly equivalent to Marine Isotope Stage [MIS] 3 and part of MIS 2 and 4, making it the
first record from any island of the Mediterrancan Sea that covers most of the last Pleniglacial, The pollen record
shows a series of high frequency vegetational changes mainly between Pinuy (and to a lesser extent Quercus and
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Juniperus) and nov-arboreal taxa. Steppe vegetation is interspersed with periods of forest-steppe suggesting the
occarrence of 2 series of climatic oscillations during the last glacial period. The vegetational and envi
changes observed on Lesvos Island are a response to changes primarily in water availability and to a secondary
extent temperature. Precipitation levels oscillated resulting (o phases of high lake levels and expansion of arboreal
populations, at one end of the spectrum. and low lake levels and contraction of arboreal populations, at the other
end. During the former, tree cover was never complete, while during the latter the record suggests that small
populations of trees managed 1o survive in favourable locations on the island. During the Early Pleniglacial
Chenopodiaceae and Ligulifiorae steppe veg: d d the landscape. This interval is the most treeless
phase of the record and suggests cxlremcly arid and cold conditions. The transition from MIS 4 to MIS 3 is clearly
ked by the rapid exp of arb ! Steppe intervals during MIS 3 are dominated by Arremisia
and Chenopodiaceae suggesting less arid and cold conditions than during MIS 4. Medi thermophilous
un, such as Olea, and Qucrms evergreen are mainly present at the first part of MIS 3. A general trend towards
d arboreal p ions during the second part of the Middle Pleniglacial is observed. During the arboreal
cxpansions no succcsan is apparent, probably duc to the rapidity of the events. Comparisons with other
established records, such as from Lago Grande di Monticchio, MD95-2042 from the Portuguese margin and
Greenland ice cores, are made, and the possibility that the observed fluctuations are a response to the millennial
scale climatic vaniability of the North Atlantic is suggested

A cross-comparison of insect and pollen data of the last 13 ka in the French Pyrénées
Ponel, P.; Andrieu-Ponel, V.; Reille, M. & Guiter, F.

IMEP (UMR CNRS 6116), Europ6le Méditerranéen de 'Arbois, Pavillon Villemin,
BP 80, F-13545 Aix-en-Provence cedex 04 (France).

An integrated insect-pollen analysis was carried out on the Lateglacial-Holocene seq of La
Restanque (1620 m). The 4 m profile was divided into 77 samples, each of them was subsampled for pollen
analysis and cross-check; 322 insect taxa and 7 orders were identified. Unlike pollen data which indicates a
pioneer Pinus forest at the onset of the Holocene (10-9 ka), the abundance of cold-adapted insect species suggests
that no forest cover was present. Tmax were probably below 10°C. High Pinus pollen percentages should be
attributed to extra local apport, however some scarce occurrences of Pinus stomata suggest that isolated trees were
possibly present on the sunny slopes. At the onset of the Holoc the di e of cold-adapted species of
Coleoptera is dramatic. This event is synchronous with a sharp peak of Drusus discolor that lives loday in cold and
rapid streams of mountancous regions. In his turn this taxa disappears quickly, suggesting a rapid evolution of the
environment induced by the Holocene warming. This warming is followed by a long period (from 9000 to 4700
BP) characterized by regular oc of arboreal Coleoptera. The p of decid and coniferous trees
in pollen assemblages indicate that the site of La Restanque was possibly situated in an ecotone zone. Surprisingly
few forest-dependent ground Coleoptera were identified, this suggests that the forest cover was light. High
temperatures are marked by several taxa including the tree dependent ant Dolichoderus quadripunctatus. During
the Subboreal (4700-2700 BP) the human impact on the forest cover is suggested by a decrease in conifer
dependent Coleoptera, the reappearance of open environment Coleoptera and a peak of Camponotus, dependent on
dead wood. At the same time the Fagus forest become established nearby as recorded in the pollen diagramme and
also attested by the weevil Rhynchaenus fagi exclusively dependent on beech. Orobitis cyanea that feeds on Viola
in the underwood suggests that a true forest environment prevailed then. The Restangue site was obviously located
at that time at the limit between a ruined pine forest and an expanding beech forest. At the last recorded stage the
arboreal cover is eradicated to the benefit of a heath land with Ericaceae community as proved by the
oligophagous weevil Micrelus ericae.
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Severe droughts and human impacts during the the MWP-LIA interval in a semi-arid
Mediterranean environment: the multi-proxy record of Archidona lake

(Malaga, S Spain)
Riera, S."; Luque, J. A%; Julia, R’ & Lopez-Saez, J. A*
'Department of Prehistory, Ancient History and Archacology, University of Barcelona, 08028 Barcclona, Spain.

“Instiute of Earth Sucnccs Jaume Almera, CSIC, 08028 Barcelona, Spain
*Lab y of Arch y, Institute of History, CSIC, 28014 Madrid, Spain

Laguna Grande of Archidona is located in the province of Malaga (Andalucia, $ Spain), in the Subbetic
ranges (800 m a.s.1). Climate is characterized by a semi-arid meditermancan regime.

The lake is carbonated, located on a gypsum dominated substratum, Maximum water depth is 132 m.
The lake is monomictic with a water stratification from March toScptember. The lake has a negligible catchment
area and it is mainly fed by underground springs.

A sediment core 237 cm thick was collected in the deeper zone of the Laguna Grande of Archidona,
with the aim to reconstruct the paleoenvironmental changes, Multi-proxy analyses were carried out. Proxies
analyzed were: lithology, mineralogical composition, water and Total Carbon content, Total Nitrogen content,
ostracod content, microcharcoal particles, pollen and non-polien microfossils. Our aim was to identify reliable
human indicators and to decipher human v. patural signals as a cause of environmental change in semi-arid
regions.

Chronological model was built using radiocarbon dates and historical data of land use with a strong
correlation with changes in the pollen record.

Lithology and sedimentological proxies show two main changes at 192 cm depth (change from
laminated to nodular facies) and at 105 ¢m depth (change from nodular to massive facies).

The lithological and sedimentological intervals are:
a) between 237-192 cm depth: laminated facies composed by dark and light laminac.
b) between 192-110 cm depth: nodular facies composed by gypsum. This interval is constituted by nodules
showing 0.5-3 ¢m in diameter.
¢) between 110-107 cm depth: gypsum level. This sedimentological level is detected in all the sediment
cores collected in the Lake Archidona, reflecting the existence of an important water level drop.
d) between 107-105 cm depth: level composed by a high concentration of Carex seeds. The seeds give a
radiocarbon date (AMS) of 1645 AD (813C = -27.9 %).
) belwccn 105-0 cm depth: facies composcd by massive gray silt.
logical data allowed us to identify an episode of low water level at 107 cm depth, dated at
1650 cal AD. This decline in water level could be attributed to a period of severe drought during the LIA. Multi-
proxy data allowed us to establish the limnological and biotic response to the dry event and, consequently, to
identify climate indicators in the sequence. Land use changes as a human response to dry episode have been also
documented.

The development of the Mediterranean landscape of the Southern Levant
Fall, P. L.! & Falconer, S. E.

I Department of Geography. Arizona State University. Tempe, Arizona 85287 (USA).
2Department of Anthropology. Arizona State University. Tempe, Arizona 85287 (USA).

As part of the joint LaTrobe University (Melbourne)/Arizona State University (USA) project m
investigate the archaeology and paleoenvironments of the ancient Dead Sea, eight sedi cores were coll
from the northwestern surface of the Lisan Peninsula (ca. -404 m below sea level) durmg winter 2000. Analyses
by Accelerator Mass Spectrometer (AMS) of detrital plant fragments, varve counts, §"C and 8"0 isotopes, and

pollen provide inf ear g the past envi of the Dead Sea. We pare the pal vire
conditions during three key j in the cultural develop of the Southern Levant: (l) the Last Glacial
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Maximum (LGM) (20-12 thousand years ago) when incipient agriculture began: (2) the Bronze Age urban
florescence (3500-1500 BCE); and (3) the late Holocene Roman/Byzantine empires (200-600 CE).
Laminated carbonate and detrital sediments were deposited when lake levels were higher than today
AMS ages reveal that sediments deposited 700-1200 cm below the surface of the modem Lisan Peninsula (in
Lisan Core 3) span the period from 20-12 ka. Counts of laminated couplets for Lisan Core 3 demonstrate a 1:1
comrespondence between “*C age and varve counts. Carbon and oxygen isotopes from Lisan Core 3 sediments
lrval a plkocl!malc that was caula than today; dry before 15 ka, but much wetter thereafter. These latest
were deposited in relatively decp water when the Dead Sea was much higher in elevation

( 280 mbsl).

Laminated sediments from Dead Sea Core 3 were collected from the nearshore surface of the Lisan
Peninsula. Sediments from the surface 10 1m depth rep the R By ine period in this region. These
sediments were deposited when the lake was deeper than it is today and probably represent the wettest interval in
the late Holocene. Isotope analyses confirm that the Roman and Byzantine climate was more similar to the present
than to the LGM. but represents cooler and wetter conditions than today.

Oak (Quercus) woodlands covered the greatest geographic area during the LGM from 20,000 to 12,000
years ago. Olive (Olea) pollen percentages increase during the Chaleolithic Period with the beginning of olive
cultivation and expansion of orchards during the rise of cities and the development of market economies during
the Bronze Age. Increases in cereal (Cerealia) pollen show the development of grain agriculture in the area.

Olive pollen percentages are highest during the late Roman and throughout the Byzantine Period,
reflecting the expansion of olive orchards and the contraction of oak woodlands. Grape (Vitis) pollen percentages
also reach their highest levels during this period. Cereal and grass (Poaceae) pollen reflect the expansion of grain
agriculture with a subsequent decrease in desert taxa. Plant fragments near the surface of the Lisan Peninsula have
been AMS dated to 630 CE, the beginning of the Islamic (Umayyad) Period, suggesting that the water level of the
Dead Sea dropped at the end of the classical periods.

Lago dell’Accesa-A key site for the reconstruction of environmental
and climatic changes in Tuscany

Drescher-Schneider, R.'; de Beaulieu, J. L.? & Magny, M.*

! Institut fir Botanik der Karl-Franzens-Universitit (Austria).
* Institut Méditerranéen d'Ecologie et de Paléoécologie, UMR CNRS 6116, Aix-Marseille Il University, France.
* Laboratoire de Chronoécologie, UMR-CNRS 6565, UFR des Sciences et Techniques, Besangon, France.

Lago dell’Accesa is located 10km to the south of the town of Massa Maritima, in the Grosseto
province, 50 km S-E of Sicnna, (42°59'11°" N, 1°33'31" W of Roma, 157 m asl). The pollen study presented here
is a part of multidisciplinary investigations funded by the French CNRS program “ECLIPSE”. A transect of cores
taken from the southern margin of this deep karstic lake shows the presence of a thick layer of sediments dating to
the end of the last glaciation. We present here results from core AC3-4, which was taken from a depth of 17.5m.
The deposits are composed of clayey silts in the lower part, followed by alternating layers of lake marls and peat,
attributed to periods of lake-level lowering. The chronology of the pollen sequence is supported by the
identification of a tephra (AV Waller-Simonnet) and by 8 “C dates. Pollen analysis shows that the Lateglacial is
well represented in the core, with an oldest Dryas (down core — 1600 c¢m) ch ised by domi herb
taxa and Juniperus, a Lateglacial Interstadial (1600 em-1385 ¢m) with an open deciduous oak forest including a
large number of mesophilous trees, and an two-part, unforested Younger Dryas (1385 cm - 1220 cm). The
transition to the Holocene is abrupt and marked by the expansion of deciduous oaks, Hedera helix, Quercus
cerris/suber-type and several other thermophilous taxa. The deciduous oak forest is generally dominant throughout
the Holocene. Fir and beech play an important role between 9000 and 4000 years B.P. uncal. in the “Colli
metalliferi” North-East of the lake. A zone of absolute dominance of evergreen oaks (ca 7500-7200 years B.P.
uncal.), and two phases with high percentages of this taxon (ca 5500-4000 and 3300-3000 years B.P. uncal.) are
correlated with periods of peat accumulation and low lake levels. Indices of human activities appear from ca 7000
years B.P. uncal.. These are always faint, which is surprising as an Etruscan village was situated in close proximity
to the lake.
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TROPICAL PALEOECOLOGY: SENSITIVE ARCHIVES OF
ENVIRONMENTAL CHANGE

Vegetation, biodiversity, fire, climate and human impact in neotropical
ecosystems during the late Quaternary

Behling, H.

Geosciences, University of Bremen, P.O. Box 330440, 28334 Bremen, Germany
E-mail: Hermann, Behling@uaibremen de

In respect to the issue of global change, the question is raised how stable tropical ccosystems are and
how far they react on climate changc Important is also to understand how biodiversity changes in view of natural
and anthropogenic envir

Palaeoecological studies in d:ﬂ'mnl neotropical ecosystems provide inside on past vegetation dynamics
and biodiversity changes, as well as on climate and fire history. Four examples will be given.

A long pollen record from eastern Amazonia, covering several glacial and mlcrghcul periods,
document marked changes between Amazon rain forest and savanna vegetation. The Amazon rain forest must
have been markedly reduced during glacial periods. There is evidence of lower pollen and spore diversity
reflecting lower plant diversity during periods of dry climatic conditions and high diversity during wetter ones.

A pollen record from the SE Brazilian Atlantic lowland shows the replacement of savanna (cerrado) by
semi-deciduous forests during the mid Holocene, indicating a change from a dry climate with long annual dr)
periods and frequent fires to wetter climatic conditions with less fire. There was a marked increase in plant
diversity during that time.

Palacoccological data from the SE Brazilian Atlantic mountain forest and high elevation grassland
(campos de altitude) region show that drier climatic conditions and a higher fire frequency during the carly
Holocene caused an expansion of the high elevation grassland and a reduction of the local biodiversity.

A high resolution pollen and charcoal record from the Araucaria forest region in S Brazilian, highland,
which spans back to the last-42,000 yr BP, documents that the grasslands (campos) have been markedly replaced
only since the late Holocene. Dry climatic conditions during glacial, early and mid Holocene times block the
expansion of Araucaria forest. The marked increase of fire frequency, probably of anthropogenic origin, caused a
decrease of plant diversity during the dry early to mid Holocene period.

BEHLING, H., 1995. A high resolution Holocene pollen record from Lago do Pires, SE Brazil: Vegetation,
climate and fire history. Journal of Paleolimnology, 14: 253-268.

BEHLING, H., 2002. South and Southeast Brazilian grasslands during Late Quaternary times: a synthesis,
Palacogeography, Palacoclimatology, Palacoecology 177, 19-27.

BEHLING, H., 2002. Carbon storage increases by major forest ecosystems in tropical South America since the
Last Glacial Maximum and the early Holocene. Global and Planetary Change 33, 107-116.

BEHLING, H. and HOOGHIEMSTRA, H., 2001. Neotropical savanna environments in space and time: Late
Quaternary interhemispheric comparisons. In: Markgraf, V. (ed.), Interhemispheric Climate Linkages,
Academic Press, pp. 307-323.

BEHLING, H. Pillar, V., ORLOCI, L., BAUERMANN, $.G., 2004. Late Quaternary Araucaria forest, grassland
(Campos), fire and climate dynamics, studied by high resolution pollen, charcoal and multivariate analysis
of the Cambard do Sul core in southern Brazil. Palacogeography, Palacoclimatology, Palacoecology, in

press.

ORLOCI L., PILLAR, V.D., BEHLING, H. and ANAND, M. 2002. Some interesting characteristics of the
vegetation process. Community Ecology, 3(2), 125-146.
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