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The total thickness of the Cejlské jezero Lake sed s sampled by the borehole Cej 27 s 2 m.
Radiocarbon dating on the profile base - 14C: 99902275 B.P. (preboreal 10250-9100 B.P.; Hv-18924, Hv - 14C
und 3H - Laboratorium, Niedersichsisches Landesamt fir Bodenforschung, Hannover). but most of all the found
polien community dates the lake origin into the Late Glacial (15000/13000-10250 B P.), as it is with other lakes
(e.g Viacov, Vacenovice). Dunng its development. deposition of sediment occurred mainly in the Holocene. The
vegetation assemblage consists of species with various ecological reg Their develoy and these
relations were objects of research. By virtue of favourable circ ces, it has been scheduled for pr ion and
proclaimed the Cejéske jezero ake Natural Monument

The landscape vegetation during the Upper Pleistocene in the
Benzii shelter site (Ceuta)

Ruiz Zapata, M. B."; Gil Garcia, M. J."; Ramos Mufioz, J.% Bernal C le, D.” & Castaneda, V.

! Department of Geology. University of Alcald. 28871 Alcala de Henares (Madrid) (Spain).
* Departament Historia, Geografia and Filosofia. Faculty of Filosofia y Letras. Universidad de Cadiz.
Avda. Doctor Gémez Ulla s/n. 11003 - Cadiz . Spain.

The pollen data of Benzd shelter (Ceuta), is presented. The site is located to 200 m of the coast and 60
m snm, in the west of Ceuta. This space, Arco of Gibraltar or Bético-Rifeno, with Atlantic and Mediterranean
characteristic, is limited by the Rift and the Beticas mountains ranges (arround the Albordn sea). The shelter is
developed in dolomite formation of the Triasic age, of the Unidad Beni Mesala.

Litology point of view, the 10 levels identified in the filler of the shelter, to define three sequences that
correspond to successive solifluxion laundries associated to cold and humid climates and bound espeleotemas to
warmer moments. On the other hand, in the first seven levels, next to the existence of boney fragments and the
lithic industry of MODO-3 (Musteriense). The lithic industry, attests the human occupation. The sequence is close
by blocks with stalactitic mantle.

Vegetation point of view, on have been identified a total of 42 taxa, of which 9 correspond to arboreal
taxs, 5 10 shurb and the rest are the herbaceous and aquatic plants. Their distribution defines a relatively open and
homog landscap d by Cedrus and Quercus type evergreen, Ericaceae and Juniperus, next o a
varied herbaceous relinue: always inside the mediterranean environment.

Along the sequence the widespread descent of the forest mass, the substitution of Ericaceae for
Juniperus and the progressive loss of botanic diversity and of the rate of humidity, is detected.

On the other hand, is verified a correlation, between the polinics zones and the sedimentary cycles, and
also it is observed like along the same ones they are accentuated the loss of diversity and of humidity. This could
be interpreted like a general tendency toward some drier conditions.

Domestic fires and vegetation along Mousterian and Early Upper Palaeolithic
occupations (60-30 KA. BP) in Cantabrian, Northern Spain

Uzquiano, P."?

' Dpto. Prehistoria ¢ H* Antigua, Facultad de Geografia e Historia, U.N.E.D.
C/ Senda del Rey s/n, 28040 - Madrid.
* Laboratorio de Arqueobotdnica, Dpto. de Prehistoria, Instituto de Historia, C.S.1.C.
C/ Dugue de Medinaceli, 6, 28014 - Madrid. E-mail: cehul 18@ceh csic.cs.

Charcoal analyses from several sites located in Northern Spain have yielded floristic data concerning
the fuclwood employed by humans in domestic fires developped along their Mousterian and Early Upper
Palaeolithic occupations. Chronology spans from 70-60 to 30 Ka. BP.

Betula, Pinus and Sorbus have been the main taxa employed in these fires followed by a great diversity
of shrubs Hippophae rhamnoides, Leguminosae, Arbutus unedo, Prunus spp., Erica sp., among others. The way in
which these taxa appear depend on the different geographical possition of sites.
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Holocene vegetation history and palacoenvironmental conditions on
the temperate Atlantic coast of Argentina

Fontana, S. L.

Department of Earth Sciences, Uppsala University, Villavigen 16, SE-752 36 Uppsala, Sweden

Holocene vegetation history and pal 1 condit: arc investigated at the sooth coast of
Buenos Aires Province, Argentina. La Olla | and Laguna del Sauce Grande sediment soquences are anatysed for
pollen, calcareous microfossil (ostracods and foraminifers) and macro remains (mainly sceds and charophyte
oospores). Supplementary information is provided by sedimentological analysis. Moder surface sample data s
used to assist in the interpretation of the fossil records. La Olla | sequence covers the period 7890 1o 7630 cal BP
The microfauna recovered is characteristic of a shallow marginal marine environment such as coastal lagoon. The
microfossils indicate a marine connection between 7850 and 7800 cal. BP. Plant macro remains and polien
analyses indicate an extension of the water body after 7780 cal. BP. The pollen record reveals the development of
a halophytic plant community in a coastal environment. The sediment record from Laguna del Sauce Grande
comprises the last 3000 years. Mic ils and macro i i that the lake history begins with a
temporary brackish-water phase. This is followed by more stable conditions between 1940-900 cal. BP Periods of
water level fluctuations occur after 900 cal. BP, with high water levels between 660-270 cal. BP. The uppermast
samples of the sequence show similar conditions to present day. Poilen spectra indicate a relatively stable
vegetation composition once the lake was formed. Pollen assemblages reflect the present regionsl grassland
getation with taxa ch istic of the ding dune ¢ itics. Human sett was indicated i the
pollen spectra by the presence of introduced taxa in the uppermost samples
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EVOLUTION OF THE LANDSCAPE AND CLIMATE IN THE
MEDITERRANEAN ECOSYSTEM

Vegetation history and impact of metallurgical activities on Mont Lozére
(French Massif Central) according to pollen and geochemical analysis

Pulido, M."; Lavoie, M."; Baron, S.%; De Beaulieu, J. L."; Ploquin, A* & Carignan, J.*

' IMEP-CNRS-Université d* Aix-Marseille I, Faculté Saint Jérdme, case 451, 13397 Marseille Cedex 20
*CRPG-CNRS Vandocuvre-les-Nancy.

In the Massif Central (France) several pollen studies have been conducted during the last decades
These studies have reconstructed the main features of the vegetation and climate history since the last glaciation
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They have pointed out that for at least 9000 years, the area has been continuously forested, first of all
with pine forests, then with cak, and finally with beech forests around 4500 BP.

In the western part of Mont Lozére about 50 lead slag sites have been found, located at an altitude
between 1360 and 1430 m in a 7 kn® zone. These lead smelting sites are also located near peatlands, allowing the
opportunity 10 study the 3 es of past Hlurgical activities on the forest dynamics at a fine temporal
scale using paleobotanical (pollen, plant-macrofossils) and geochemical (lead) indicators. This metallurgical
activities indeed used large quantities of wood for combustion, in particular beech, a tree species almost absent
from the altitudinal range where lead smelting sites were found. In pollen diagrams human impacts are generally
associated with agro-pastoral activities. In Mont Lozére, it is hypothesed that metallurgical activities also play a
significant role on the long term vegetation dynamics. This is why a pluridisciplinary research activities were thus
engaged, in pantnership with archacologists, geochemists and geomorphologists.

Pollen and geochemical analyses of the Narses Mortes peatland (1400 m) show that past metallurgical
activities have had strong and significant effects on the vegetation of Mont Lozére. Two major periods of
deforestation have occurred during the last 2000 years: the first one was characterised by a decrease in beech and
birch. This period is linked to metallurgical activities, and occurred during the Antic period. The second episode
happened more recently during the Medieval period leading to the complete disappearance of beech and oak in the
area where lead smelting sites are located.

Evidences of mining activities from the Antic period was unexpected for this region because all
archacological remnants are of Medieval age

Upper Wiirm and Early Holocene in the mountains of NW Iberia:
biostratigraphy, chronology and tree colonization

Mufioz Sobrino, C.'; Ramil Rego, P.” & Gomez-Orellana, L.

' Dept. Bioloxia Vexetal e Ciencias do Solo, Facultade de Ciencias, Universidade de Vigo,
Campus de Marcosende s/n. E-36200 Vigo, Spain.
* Laboratorio de Botnica & Biogeografia. Dept. Botdnica, E.P.S., Universidade de Santiago de Compostela,
Campus Universitario s/n. E-27002 Lugo, Spain.

Palacoenvironmental reconstructions performed during the last decade confirmed that the principal
climatic changes occurring along the Pleistocene/Holocene transition affected the whole of Europe. However early
attempts to evaluate these changes in SW Europe have been problematic. The major difficulties arise for integrate
data from distant or dissimilar regions, due to the transgressional character of the global changes, the anomalies in
¢ production during some periods and the ambiguous uses of biozones and chronozones. In the case of Iberia
some key sequences might be also affected by problems of dating and taphonomy (post-depositional processes),
because a critical attitude towards "'C dates and precautions against reservoir effects are always required.
Nevertheless, it seems likely that in some relatively low-altitude parts of NW Iberia post-glacial sedimentation
commenced considerably carlier than 18,000 B.P. On the other hand, in a wide and dissimilar region as NW
Iberia, comparable pollen stratigraphies recorded in different sites might not be necessarily synchronic. Several
factors (altitude, latitude, orientation, distance from the sea, rain shadow, etc) could explain why these sites have
different sensitivities in relation to global changes, and also why the characteristic composition of synchronous
pollen zones can be different for each site (MUNOZ SOBRINO et al., in press).

Here we propose a new approach to the problem, which not directly depends on the available
radiocarbon chronologies. It is based on the acceptance that the main climatic reversals affecting NW Iberia during
the Late-Glacial/Early Holocene should be equivalent to those seen in other independent and well-dated climatic
records from comparable areas. Greenland ice cores may be our best option 1o contrast, given that they archived
for thousands of years the major climatic variations affecting the North Atlantic (WALKER et al., 1999). We
argue that a consistent correlation between pollen zones in NW Iberia might previously require being able to
identify the signals of the most important Greenland Events in each diagram. Several well-dated pollen sequences
from massifs situated from Serra do Gerés (North Portugal) to Serra do Xistral (Cantabrian Coastal Mountains), all
of them placed near the current Eurosiberian-Mediterranean border, are used to identify the main climatic signals
in cach site; and subsequently, a correlation between the pollen spectra from all these localities is proposed.
Following this methodology, the Oldest Dryas, Younger Dryas and GH-8.2 event result as the main climatic
reversals affecting NW Iberia along the analysed period. Other minor oscillations, like the Older Dryas or the GH-
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MUNOZ SOBRINO C.. RAMIL-REGO P_. RODRIGUEZ GUITIAN M A 2001 Vegetation in the mountains of

northwest Iberia during the last glacial glacial transition. Vi History and Archacobotany 10
721 - i

MUNOZ SOBRINO C, RAMIL-REGO P., GOMEZ-ORELLANA L {in press). Vegetation of the Lago de
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of two new pollen sequences. Vegetation History and Archu"obouny

WALKER M. C. J., BJORCK S, LOWE J. ] . CWYNAR L C.. JOHNSEN S, KNUDSEN K. L. WOHLFARTH
B. ,& INTIMATE Group (1999). lsotopic “cvents” in the GRIP ice core a stratotype for the Law
Pleistocene. Quaternary Science Reviews 18- 11431150, 1

The Late Pleistocene-Holocene evolution of the coastal plain of the Ligurian sea
(Tuscany and Liguria, Italy) by means of palynological analysis

Mariotti Lippi, M."; Guido, M. A*; Menozzi, B. L.%; Trinci, C.' & Montanari, C.*

: ' Department of Plant Biology. University of Florence (ltaly)
“Department for the Study of the Territory and its Resources. University of Genoa (haly).

Several drillings and archacological excavations have been carried out in the coastal plain of Liguria
and Northern Tuscany. Pollen analyses of some of them supply us many frames on the vegetational and climatic
changes in the area, during Quaterary. Particularly, a long drilling (90 m) in the Massaciuccoli Lake basin, near
Pisa, may be used as a reference series for the chronology of other sequences.

In Pisa. archacological excavations brought to light an ancient harbour which dates back from the
Etruscan period to the Roman age (8" century BC-6" century AD). The most ancient sediments are characterised
by significant percentages of mountain trees, especially Abies and Fagus, whose percentages decrease along the
sequence. Later, the pollen spectra are domi 1 by herbac taxa, with fresh water plants; among
trees, Quercus (deciduous type) and other mixed oak forest elements are listed With the aim of studying the
evolution of the area, drillings (15 m long) were effectuated in the same site and subjected 10 palynological
analysis. In the earlier Holocene sediments, as well as in the whole lower part of the sequence, Abies and Pinus
tugo/sylvestris pollen is abundant. occasionally accompanied by pollen of fresh water plants; in the upper past,
Quercus and other broadleaved trees prevail. At the top of the sequence, an Abies and Fagus pollen increasing
makes possible to link these layers to those of the Etruscan period from the archacological excavation.

In the Massaciuccoli Lake basin (NW Tuscany) geobotanical remarks have been made also on the basis
of pollen analysis. Despite the discontinuity of the pollen content, it was possible o profile some of the vegetation
phases that occurred from 130,000 years BP. It is likely that the forest cover has never been interrupted, though its
floristic composition changes: initially, microthermic elements dominate; then deciduous Quercus and other allied
plants prevail; later, anthropogenic indi s begin to 1 , particularly Virds, in sediments dated 4,000-3,000
BP. Indicators of wetlands have been throughly recorded: during periods of elimate deterioration, this particular
environment acted as a refuge for mountain or boreal species, as well as for subtropical plants, which can be
currently found as relics.

In the city arca of Genova (Liguria) polien analysis has been carried out on a series of cores from
continental sediments, at the mouths of the streams Bisagno and Polcevera: between 8500 and 5500 BP, the
coastal lowland vegetation is characterised by forests in which Abies was abundant. together with deciduous
Quercus, Pinus, Ulmus, Tilia, Alnuy, ferns, ete. Accordingly, investigations on coastal-marine sediments in
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Western Liguria have recorded decreasing polien percentages of Abies from at least 2500 BP until it disappears in
Jate Middle Ages. Moreover, also the appearing and spreading of crops such as Olea. Juglans, and Vitis can be
traced Further information, though scattered and often concerning single layers, was obtained from other coastal
sites, mainly in Eastern Liguria. A pollen spectrum coming from the subsoil in the town of Rapallo shows a
swampy forest vegetation dominated by Alnus, with Cyperaceae, Juncaceae and aquatic plants. Abies, again, must
have been widespread in the surroundings (30% of total polien). The age is 2390 + 60 BP at the depth of ca. 8 m:
this is likely the evidence of an uncxploited coastal marshland, in connection with the mouth of a small stream. A
12 m core was drilled in the proximity of an fron Age cemetery and a Bronze Age sea-shore site, in the town of
Chiavari; the polien analysis of the richest layers (between 7 and 9 m depth) has shown that Encaceae are
constantly prevailing, often together with Compositac Tubuliflorae; tree pollen is thoroughly scarce. Therefore, the
palacoenvironment seems o have been a Mediterranean chaparral.

These results allow us to profile the vegetation history in Liguria and North-Western Tuscany, during
the last 130,000 years. Initially, the area was prevalently covered by microthermic elements, such as Pinus
mugolsyivestris; however, deciduous broadleaved trees, such as Quercus and Ce ‘orylus, never disappeared. Arboreal
and non arboreal plant pollen testify the occurrence of fresh water environments. Along the sequences, Abies and
Fagus percentages increase, then Quercus and other deciduous trees dominate. Sea level variations strongly
interested the area, producing the spreading of salty or fresh water bodies and the decrease of the arboreal cover.
Cold phases, such as the carly Etruscan period, are marked by the spreading of Fagus at low altitudes.
Everywhere, the Mediterranean evergreen vegetation is scarcely represented: its diffusion is probably due to the
exploitation of deciduous woodlands. The human impact is evident: noticeable pollen percentages of Vitis are
recorded in sediments which date 4000-3000 vears BP, suggesting cultivation.

The evolution of the Battaglia Lake (Eastern Gargano coast, Apulia Italy)
during the Middle-Late Holocene. A multidisciplinary approach

Caldara, M. A."; Caroli, 1. & Simone, 0.7

! Dipartimento di Geologia ¢ Geofisica, Universita degli Studi di Bari 70125 Bari (laly).
* Dottorato di Ricerca in Geomorfologia e Dinamica Ambientale, Universita degli Studi di Bari 70125 Bari (Italy).
e-mal: i.caroli@geo.uniba.it.

Along almost all the Apulia coastland, during the Holocene existed a number of brackish basins whose
presence is testified by stratigraphic, geomorphological and documentary evidence. Many of these coastal lakes
disappeared through the time because of natural infilling processes, others existed until recent times or still survive
as marshy areas. Just a few still exist as lagoons. The origin of these basins is due to the Holocene sea level rise,
but is possible to think that they were set up in different conditions, depending on local topographic context,
sediments availability and so on (BOENZI et al., in press: SIMONE, 2003).

On the sinuous coast of the Gargano Headland there is a number of promontories and fluvial valleys
barred by sand ridges and dune belts. During the high stand that followed the peak of the Holocene transgression,
these valleys were first flooded deep inland and then gradually infilled by alluvial sediments (BOENZI et al., in
press). Among these lakes the Battaglia Lake is the larger one. This basin is clearly represented on ancient maps.
These documents show that this lake was in existence around the mid 16" century (e.g., the map by CARTARO and
STIGLIOLA, 1590-97). It is still present in the map of MARZOLLA (1836) but either the basin and its toponym do
not appear in the first IGMI map (ltalian Military Geographic Institute F.° 157 IV “Vieste™), realized in 1869.

The evolution of this small basin was reconstructed through the study of a core drilled in its middle.
Foraminifers, molluses and pollen associations were considered. The obtained data, were integrated with on-field
surveying and documentary evidence analysis (i. e. old maps). The Battaglia Lake in the origin was a deep ria,
well connected to the open sea. Gradually, the bay was closed and a small lagoon developed. The barring of this
embayment started during the Neolithic Age (5180450 BP uncal). Finally. a fresh lake environment existed at least
during the Middle Ages (990+40 BP uncal) and survived up to the first half of the XIX century.

Pollen record shows that at least since 5180:50 uncal BP the natural vegetation was characterized by a
deciduous mixed oak forest (deciduous Quercus, Quercus cerris/suber, Quercus ilex type, Fagus, OstryalCarpinus
orientalis, Carpinus betulus). Pollen concentration and diversity gradually diminish upcore. In addition, the upper
part is dominated by non-arboreal pollen and spores. The low counts in the upper part of the sequence could be
explained as a consequence of taphonomic processes, given the bad preservation of the grains. Nevertheless, we
cannot exclude the anthropic influence, especially during modern times. In fact, the extinction of Battaglia Lake
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Pollen analysis of marine sedimentary successions in the Etna region (E-Sicily, Italy)
to evaluate the impact of volcanic explosive activity during the Hokw:a;e' :

Rossi, S."; Vezzoli, L' & Ravazzi, C.}

! Dip. di Scienze CC.FE.MM. Universith deghi Studi del Insubria. 22100 Como (haly)
*CNR IDPA. 24044 Dalmine BG (ltaly) -

For its geographical position at the centre of the Mediterran. ily represen
=k { ; ean basin, Sicil = -
estimating the environmental evolution of this region during the Holocene. In u: !tlnu area, (::g:i:in;:cat:i
en\:lf_nn‘mcmal changes are r;l:m:d not only to clhimate variations and human impact, but slm. 1o the vokanic
activity of Mount Etna, especially the explosive eruptions. Unfortunately, palynological studics in this arca are not
frequent, because of the scarcity of moist sites, favourable to polien pnw:n‘al;m
This work is included in a project financed by v ¥ i .
sl s ¥ the National Institute of Geophysics and Volcanology
(INGV). The task of this project is to trace the history of the explosiv “tn  thel
( L Sive cruptions of
impact on the environment by means of igraphical. s e 1 mf:’lhult.‘ l::l(;
palynological analyses on marine and conti 1 d i Pollen anal: 'rwas. carmn. " nari i
i P S od out on marine sediments of
thc: Ca}ama Gulf. Hcm: 25 cores were collected along the Catania :oiw. SE to Mt. Etna, a favourable zone for
recording _lhc p)'rocllaslec dlcposus cjected by the volcano. The presence of marker lavers {tephra layers) provides
an age-point control and allows the correlation of different cores 1o obtain a ¢ 1 g ring .
ok g cores to obtain a composite profile covering 15 ka BP
So far, pollen analysis was carried out on the ET 99-18 core collec
S ollen;aunt \ ected at | 083 m depth, east ta Acircale
(37°32' 39" N, 15° 15" 51"" E), over 100 ¢cm going beyond the FG tephra (2 180160 BP. COLTELLI et al. 2000)
present at 90 cm depth. Further analyses are still in progress.
In the lower part of the sequence (pollen zone ET 6), the ve i
; I " : . vegetation is dominated by grasslands and
wooded steppe with Poaceac, L‘hf:nopcxilaccac. Cichorioideae and Artemisia, typical of arid-temperate stands
Warm-mcdltcnancan gnd fubmcdltcnancan forests (with evergreen and deciduous Quercus) were developed in
the moister zones, }vh.llc _fagu.r. Abies and Pinus woodlands were present at higher altitudes (probably Mt. Etna
slopes). A clear vanalmn‘ln the pgllen assemblage and a decreasing of polien concentration verifies in |;olk‘n zone
ET 5. The le_phm layer FG _(dcposucd after the explosive eruption in 122 b.C.) is present in the middle of this zone
Here a decline of mesophilous woodlands is noticed, together with an expansion of Poaceae and Cichorioideae
grasslands. We wopld‘cxpccl a strong vegetation change caused by the catastrophic eruption, but the variation in
lh_e pc_:llcn content is situated sl@llgmppically 2 cm below (prior t0) the tephra layer. A hypothesis would explain
this picture with a different sedimentation rate of pollen and pyroclastic matenal (due to high altitude emission of
volcanic ash). Then, after a new forest expansion, mainly by mesophilous elements (evergreen and deciduous

Que}rru.r). the progressive reduction of forested arcas and the development of steppic ¢ ies together with
5 IR 1 !
culnv_a(cfl plants (Corylus, Olea, Vitis) in the upper part of the diagram, would suggest an increase of human
exploitation in the region.
: Further analyses would extend to the lower part of the sequence. in order (o trace the vegetation history
of the region throughout the Holocene. :

COLTELLI, M.; DEL CARLO, P. & VEZZOLI, L. 2000. Stratigraphic constraints for explosive activity in the
past 100 ka at Etna Volcano, ltaly. Int. Journ. Earth Sci. 89: 665-677.
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A palynological record of 40000 years forest evolution in Northern Tunisia
Stambouli Essassi, S. & Roche, E.
Department of Botany, Uniy. Tunis, Tunisia & Department of Palacontology, Univ. Lidge, Belgium.

Palynological analysis of sedimentary sequences issued from peat bogs of different areas of NW
Tunisia revealed that important climatic events and anthropic impacts on environment occurred during the last 40
millennia.

During Upper Pleistocene, from ca 40000 to ca. 25000 years BP, a fresh climate favoured a large
extension of 4 Quercus canariensis deciduous oak forest. At the end of the period, during the pronounced glacial
phase of ca. 20000-18000 years BP and till ca. 10000 years BP, a resinous forest of Abies, Cedrus and Pinus
superseded the oak forest which was confined 1o the lowlands. At this time, Northern Tunisia could offer refuges
for woody taxa coming from Algeria where hxghlands were only covered by grassy vegetation because of the cooling.

At the beginning of Hol dually warmer and wetter. The resinous forest was on
the decline and the occurrence of a cool-wet climate, ca. 8500 years BP, and later of & warm-wet one, ca. 6000
years BP, favoured the return of the Quercus canariensis deciduous forest which reached its largest extension

during this period.
Amund 4000 years BP, an aridity peak observed in the Maghreb and also in all the Mediterranean area,
wis pointed out by an of grasslands and a decline of forests. After that, climate evolved to its present

situation, again warmer and wetter. This one induced a renewal of forests but human influence on environment
became progressively more intensive.

The first effects of human activities happened at the Bronze Age, accentuating the one's of the drought
occurring ca, 4000 years BP. During the Carthaginian and the Roman periods, important clearings of woods were
made for needing timbers. Then, with the settlement of Arabs in the Maghreb, in the course of the 7% century AD,
appeared another system of environmental exploitation; Querrus mber pmlccled towards Quercus canariensis
became the main species in the oak forest and li duced progi of matorrals, a secondary
scrub vegetation. During the last centuries, lhc progxcssmn of a mixed Quercus suber — Quercus canariensis oak
forest, principally on the slopes and in the valleys, is perhaps due to fresh conditions leaded by the “Little Glacial Age™.

‘The chronology of the events pointing out the environmental evolution in Tunisia for the last 40000
years enters in the larger scope of the Mediterranean and African one’s for Upper Pleistocene and Holocene
periods.

Late Holocene environments in Las Tablas de Daimiel
(South Central Iberian peninsula, Spain)

Gil Garcia, M. J ."; Ruiz Zapata, M. B."; Santisteban Navarro, J. I” Mediavilla Lopez, R.%;
Lopez Pamo, E & Dabrio Gonzalez, C. J.%

: Dcpartmcm of Geology, University of Alcald, 28871 - Alcald de Henares, Madrid (Spain).
2 Dcpanmcm of Stratigraphy, University Complutense of Madrid, 28040 - Madrid (Spain).
* Direcci6n de Geologia y Geofisica, Instituto Geolégico y Minero de Espaiia,
28760 - Tres Cantos, Madnd (Sp:un)
* Direccién de Recursos Minerales y G bi l6gico y Minero de Espana,
28003 - Madrid (Spain).

Present abstract summarizes the main palynological conclusions obtained from the 50 ¢cm to 100 em
sedimentary record of core PYC 4-1. This core was drilled at the right margin of the Ciguela River, inside the Las
Tablas de Daimiel National Park.

A detailed stratigraphical section and careful sampling allowed to obtain a continuous sampling with an
average thickness of 0.5 cm. These samples were split in order to obtain palynological, geochemical and
sedimentary data from the same levels. In addition, some picces of these samples have been dated by AMS 14C.

Samples corresponding to the 490 to 3440 yr cal BP interval reveal a climatic trend towards a clearer
mediterranean conditions with some aridity pulses to the start of this period. In addition, obvious changes in depth
and water extent are recorded.
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Long-term forest dynamics during the past 26,000 years at
Colli Euganei (near Padova, Italy)

Kaltenrieder, P.'; Ammann, B.'; Ravazzi C.* & Tinner, W.'

" Institute of Plant Sciences, University of Bern, Altenbergrain 21, 3013 Bem, Switzerland
* CNR - Centro Geodi A Mpuucl‘ Piazza Cittadella 4, 24129 Bergamo, Taly

Forest d ics such as 1 and decline of tree taxa are of great interest but
difficult 1o observe becausc of the long |unc scale mmlved We focus on the time peniod between glacial times
and the Late Holocene. It has generally been assumed that the glacial refugia for European deciduous tree species
are located in Central or Southern ltaly. the Iberian Peninsula and the Balkans,

The research will be linked to a large-scale mm-cm\pansm along both, latitsdinal and longitudinal
transects through the Po Plain. The aim of this collaboration is a better understanding of the forest and climate
dynamics during last glacial and postglacial times as well as the Holocene.

Our study site Lago della Costa (Tm as.1, 45° 16" N, 11° 45" E) at Arqua Petrarca (Colli Euganei) is &
small lake (3 ha) situated in the south eastern part of Colli F.ugana (Padon Southern Po Plain), a tull region of
volcanic origin. On silicate sites Quercus woods are domi g some Medi on
northern aspeets Castanea sativa is the main tree species, wh on cal b Ostrya and Quercus
stands are prevailing. The site is located outside the maximum extent of the last ghcilﬁun. Up o 30m of
continuous cores have been recovered from the present and former lacustnne basin. Time control by AMS-
radiocarbon dating (on terrestrial plant macrofossils) is important in order to estimate migration rates,
establishment times and rates of population expansion. The recovered sediments date back to 22.800 “C yr BP (ca.
26,000 yr Cal. BP) and consist mostly of calcareous gyttja and lake marl with clay and silt layers. First results by
means of pollen. plant macrofossils, LOI, and ostracods show rather complex patterns of varying Full and Late
Glacial vegetational composition.

The sediment records of Arqua Petrarca provide a high lution series which can be
compared with the ice-core d"*0 records (e.g. GRIP, Dansgaard et. al., 1993). Based on our "*C- chronology they
appear to fall into the Interstadials 2 and 3 (22kyr/25kyr Cal. BP), if the GRIP core is used for comparison.

During the LGM, the palynostratigraphic record suggests a predominance of cold-steppe vegetation
with the main herbaceous taxa of Poaceae, Artemisia and Chenopodiaceae. In addition, Pinus (20%) and Juniperus
(10%) are the most important woody taxa. It is striking that pollen of thermophilous deciduous tree taxa is
regularly present reaching total peak values of ca. 1% per taxa (e.g. Tilia, Fravinus, Quercus, Ubnus, Fagus,
Carpinus). Taken together the mixed oak forest pollen types reached ca. 4%. In add we found i
pollen values of Larix with an average of 1-2%. In Southern Europe, Quercus percentages were higher only in
loannina in northwest Greece, whereas the values of other thermophilous taxa (e.g. Tilia, Fraxinus, Ulmus, Fagus,
Carpinus) did not exceed those of Arqua Petrarca neither in Greece nor in the Central and Southern Italian sites.
The pollen were recovered from fine-detritus gyttja deposits, which indicates stable local environmental
conditions. Our results suggest that the above-mentioned thermophilous taxa survived the last Full Glacial on
favorable micro habitats (sheltered, humid sites) of the Colli Euganei region. This conclusion implies that the Colli
Euganei are one of the northernmost refugial areas of thermophilous taxa of Europe.

DANSGAARD, W. JOHNSEN, S.J., CLAUSEN, H.B., DAHL-JENSEN, D., GUNDESTRUP, N.S., HAMMER,
C.U., HVIDBERG, C.S., STEFFENSEN, 1.P., SVEINSBJORNSDOTTIR, A E., JOUZEL, J. & BOND, G,
1993. Evidence for general instability of past climate from a 250-kyr ice-core record. Nature 364, 218-220
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Palynological analysis of a peat-bog sited in the Sierra de las Villuercas
(Caceres, Western Spain)

Gil Romera, G. & Garcia-Anton, M.
Dpto Biologfa (Botinica), Facultad de Ciencias, Universidad Auténoma de Madrid, 28049 Madrid (Spain).

A new Holocene pollen sequence, recovered from a peat-bog sited close to the river Mesto gorge
(Sierra de Villuercas, Cdceres) at an altitude of 1120 mas.l., is preseated. The lack of polien data from west and
southwest Spain makes this study an inleresting approximation to the vegetation dynamics of this territory. In
addition, the studied peat-bog is close to one of the few locations where the relict populations of Prunus lusitanica
can be found at the Iberian peninsuia

However, a fact to take into account is the small size of the basin which oceurs in an enlargement area
of the very narrow Mesto valley, limited by mountains of approximately 1400 m.a.s.1.-. This geografical position is
the reason why the peat-bog receives so much local pollen. Supporting this explanation is the continous
i of Alnus throughout the pollen diag; which could be hiding other meaningful taxa like Quercus.
Other interesting taxa, are Betula, usually in colder and wetter conditions than those present at this area; Corylus,
whose naturalness in this territory is put in doubt by some authors or /lex, more widespread in the past. The scarce
representation of Pinus along the pollen sequence leads to think of a distant arrival pollen.

The human impact is noticeable at the most recent part of the diagram by an increase in shrubs pollen
(Ericaceae) or herbs (Poaceac).

Fossil evidence of North-Western Iberian Peninsula forest ecosystem refugia
(Villaviciosa, Asturias, Spain)

Bunnik, F. P. M." & Garcia-Amorena, 1.

'TN()-NI:I‘G. Section Paleo Environmental Research, Utrecht (The Netherlands).
* Polytechnical University of Madrid, ET.S.I. Montes (Spain).

The north-west part of the Iberian peninsula, between temperate and subtropical climate regions, has a
complex climate system characterised by humid and mild winters with occasional cold spells. Deciduous trees
accompanied by evergreen clements dominate the natural forest vegetation. In addition to the geographical
position, the proximity of the Atlantic Ocean and the low altitudes of the region play a significant role in
moderating the climate s of the area.

Coastal sediments dated from 7.000 to 4.000 B.P. located in Villaviciosa (Asturias, Spain, U.T.M.
30TUP31), have been studied in order to get a better understanding of the past and present distribution of the
forest ccosystems and their adaptations to climate changes. Palynological analyses, identification of fossil wood
(more than fifty wood fragments were identified) and the determination of other plant remains buried in the
sediments give evidence for the presence of deciduous forests, enriched with evergreen and mediterranean
clements, during this period.

From the research of the paleo-flora composition in Villaviciosa, it can be concluded that the north
coast of Spain acted as a refuge area for the thermophilous elements, and that these territories played a major role
as transitional pathways in altitudinal and latitudinal migration.

Paleovegetation in the Upper Pleistocene of the peat bog of Padul (Granada)
Valle Herndandez, M. & Rivas Carballo, M. R.

Dpto. Geologia, (Paleontologia), Facultad de Ciencias, Universidad de Salamanca, 37008 - Salamanca.
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of the same name at 20 Km 1o the South of the city of Granada, was done The analysss coversd the late
pleistocenc (130.000BP) to the base of the last glacial (Weichelicase, 70 - 75, 000BP)

In this penod, changes were detected in the composition of the flora indicated by the flactuations in the
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of the bore, characterised by the abundance of Artemusia, Ephedra, Chenopodiacess and Pinss, to 3 different
vegetation characteristic of more humid conditions such as Poaceae. Cyperaceac and marked peaks of spores that
Florschutz et al. (1971) already demonstrated at the base of the last Glacier (Weicheliense's area R and S)

FLORSCHUTZ, F.. MENENDEZ AMOR. } & WUMSTRA. TA. 1971 Palynology of a tuck Quatcrnary
sucesion in hern Spain. Palacogeog., Palacocti Pal: L, 10:233-264

Holocene palaeoenvironmental changes in the coastal plain
of Marathon (Attica, Greece)

Kouli, K.'; Triantaphyllou, M."; Paviop KT u, T.';
Dermitzakis, M. D.'; Karymbalis, E.” & P

! Dept. of Historical Geology-Palacontology, Faculty of Geology, University of Athens,
Panepistimiopolis 15784 Athens, Greece
* Faculty of Geography, Harokopio University, 70 El. Vemizelou Str., 1761 Athens, Greece.
* Ephoreia of Pal hropology-Speleology. Ardittou 34b, 11636 Athens, Greece

Great interest has been expressed the last decade to identify the Hok pak |
conditions of the Marathon coastal plain -famous from the ancient battle of 490 BC between the Athenians and the
Persians- due to its great envir I and archacological imp

Palynological, micropal logical and mic phological analysis of samples from 2 borcholes
and 4 trenches along a transect in the marshy area of Marathon coastal plain, enabled the tracing of the vegetation
development and the main environmental changes for the last 6.000 years. Pollen grains from aquatic and
hydrophilous plants, dinoflagellate cysts, algal remains and other palynomorphs were used in order to finger out
and represent the various depositional environments of the area as well as their evolution throughout the ages. _

Palynodata have been cormrelated with ostracod-foraminifera data and  sedimentological-
micromorphological data - pointing all of them to a continuous change from palustrine to alluvial depositional
environment for the area. Palynological data suggest the environment of open vegetation with Quercus, Pines,
Juniperus and Ericaceae for the area, since potential use of selected palynomorphs as palacoenvironmental proxies
is being discussed.

Late Quaternary vegetation history at Stracciacappa (Rome, central Italy)
Giardini, M.
Dipartimento di Biologia Vegetale, Universita di Roma “La Sapienza”, 00185 - Roma (ltaly).

The Stracciacappa crater, active between 80 ka and 40 ka, is located in the eastern sector of the Sabatini
volcanic district, about 35 km north of Rome. The lake bed, artificially dried out, lies at 220 m a. 5. L, 30f40 m
below the surrounding landscape. Its shape is circular, its diameter is approx. | km. The present day vegetation of
the arca consists of deciduous forests with Quercus cerris L., Q. frainetto Ten., Fraxinus ornus L., Carpinus
betulus L., Acer campestre 1. However, most of the landscape has been almost completely modified by human
activity for pasture and crops.

A continuous borehole, drilled in the centre of the lake bed, reached the volcanic basement at upund 29
m. The lacustrine sediments contained pollen only in the uppermost 14 m. The pollen record from Stracciacappa,
starting during the last Pleniglacial, does not include any major forest phase before the Holocene. The
chronological framework of the record. based on seven conventional or AMS radiocarbon dates and on a
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comparison with other long palynological sequences of central Ialy, suggests for the bottom of the Stracciacappa
polien record an age of approx. 60.000 years

Five radiocarbon dates, all of the last glacial period, ranging from around 36.000 and 19,000 years BP
help in defining the age of some minor arboreal spreads interrupting the succession of steppe and grassland
formations dominated by Artemisia, other Asteroideae, Gramineae and Chenopodiaceae. Stracciacappa turned out
one of the most sensitive sites of the Lazio region o the pleniglacial climatic changes. In fact the polien sequence
shows a number of slight expansions of angiosp trees, corresponding to the middle pleniglacial interstadials
recognized in other long pollen records of Europe. Compared to central and northern Europe, the record of
Stracciacappa shows a significant vegetational complexity and a wealth of minor oscillations, as many other
Halian sites (FOLLIERI e al. 1998). In these weak expansions the pallen of angiosperm trees has similar floristic
and vegetational f and is constituted mainly by deciduous caks (Quercus robur type) and Corvius,
accompanied in very low percentages by Betula, Alnus, Tilia, Ulmus, Fagus and Zeltkova. The pollen diagram
records the last presence of Zelkova before the radiocarbon date 36,330 + 1630 years BP, whose extinction was
found in central haly sometime before 30,000 years BP. In these forest expansions Picea is always present, and
reaches in some cases values of 5-7%, indicating a local presence for this conifer tree, whose diffusion area is
nowadays restricted to the Alps and to only few relic stations in northern Apennines,

A preliminary palynological work carried out in 1993 by GIARDINI on the sedimentary record pointed
out that the Holocene vegetation history had anomalies; a careful microscopic observation of the sediment led to
establish that a reworking of sediments had happened during the industrial coring in well defined Postglacial
levels. Several hand-operated piston corers were used in the following years obtaining again unreliable pollen and
radiocarbon results, caused by a particular slippery level which provoked a reworking of the sediment during the
coring. In the last years an artificial dig was excavated in the centre of the crater and the sampling carried out on
the outerop of the trench, obtaining a new, finally reliable, sediment record.

The pollen diagram shows that the Holocene reafforestation is mainly due to Quercus robur type
accompanied by Corylus, Tilia and Bewula, and later by Q. ilex and Q. cerris type and Ulmus. The record ends few
centimetres after the AMS radiocarbon date of 7495 + 80 years BP. The Holocene sediments from Stracciacappa
do not contain therefore the last thousands years of vegetation history.

FOLLIERI, M., GIARDINI, M., MAGRI, D. & SADORI L. 1998. Palynostratigraphy of the last glacial period in
the voleanic region of central ltaly. Quat. International. 47-48: 3-20.

GIARDINI, M. 1993. Late Pleistocene and Holocene history of vegetation at Stracciacappa, Monti Sabatini
volcanic district (central Italy). Abstracts INQUA SEQS Symposium "Quaternary stratigraphy in volcanic
areas”. Rome, September 20-22, 1993, p. 34.

The biogeographical role of Pinus forests in the central Spanish meseta
Franco-Mgica, F.'; Garcia-Ant6n, M.%; Maldonado-Ruiz, J.°; Morla-Juaristi, C.* & Sainz-Ollero, H.2

' Dpto Ecologia, Facultad de Ciencias, Universidad Auténoma de Madrid, 28049 Madrid.
* Dpto Biologia (Botdnica), Facultad de Ciencias, Universidad Auténoma de Madrid, 28049 Madrid.
? Unidad de Botdnica, Dpto. Silvopascicultura, ETSI de Montes, Univ. Politéenica de Madrid, 28040 Madrid.

The study of several well-dated holocene pollen sites in the inner of the Spanish northern mescta allows
us to und | the landscape changes in an area intensely disturbed by humans during the last thousand years.
Traditionally, a potential vegetation dominated by evergreen and semideciduous oaks, mainly Quercus ilex subsp.
ballota, Quercus faginea and Quercus pyrenaica, has been assumed for this territory. However, the Pinus species
that nowadays live with them (Pinus pinaster, P. nigra and P. pinea) have been interpreted as having a secondary
role in the forest succession. Nevertheless, the derived pollen results call this widely accepted model into question.
The continuous dominance of pinewoods in all the studied sites throughout the Holocene provides a very different
interpretation. The characteristic Holocene substitution of conifers by broadleaf-specics visible in other parts of
the Iberian peninsula, never takes place in these sites where a continental climate prevails. Moreover, special
substrata such as sands, have favoured the persistence of stable landscapes since the Lateglacial. Merely, the
recent intense anthropogenic activity could have broken out the process, so relevant for the classic interpretation of
the vegetation of the area, where conifers were outcompeted by a deciduous-species expansion. Local differences
have been observed in recent times due to the diverse human land use. Pinewoods persist in those sandy areas of
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TROPICAL PALEOECOLOGY: SENSITIVE ARCHIVES OF
ENVIRONMENTAL CHANGE

The Big Bang! Again and again and again. How wet tropical
rainforest copes with repeated volcanic destruction

Jago, L. C. F. & Boyd, W, E.

Centre for Geoarchacology and Palacocnvironmental Research, Southern Cross University,
Lismore, NSW 2480, Australia

The Holocene of West New Britain, Papus New Guinea, is characterised by perioadic catastrophic
volcanism. The region is mantled in dense wet tropical rainforest, and has been occupied by people since the
Pleistocene. The region is an excellent laboratory 1o examine the resilience of tropical rainforest to major
environmental change. This poster will describe the results of pollen analysis of layered peats and tphras
deposited in a coastal swamp on the north coast of West New Britain. The analyses provide us with a macro-level
landscape account of the periodic destruction and recovery of the coastal forests during seven periods of volcanic
activity in the latter part (last 3000 years) of the Holocene. Based on ¢.4 m sediment sequences, the stratigraphy
comprises peat dating from around 2850 - 1850 BP, ¢ 1700 - ¢ 1450 BP, ¢ 1450 - ¢ 1300 BP, ¢ 1300 - ¢ 800 BP,
¢.700 - ¢.550 BP. and ¢.500 BP - recent (two layers of peat).

The pollen analysis allows a fine-scale of resolution, permitting us to examine in detail the recovery
ecology of the forest. This allows us, in turn, to identify key indicators of the processes of recovery, which will
enhance, for example, further interpretation of phytolith analyses currently bemng undertaken at other localities in
the study area. At present, the pollen analysis lets us recognise different ecological recovery pathways. much as expected
by examination of modern analogues (LENTFER & BOYD 2001; THORNTON 1996). Once recovery commences, the
forests generally re-established themselves quite rapidly, reaching relative maturity within a century or less.

Of interest here, is the role of ground fems in the initial recolonisation of the barren tephra land
surfaces following several of the volcanic eruptions. Of note, palynologically, we find that the fern spore flora 1s
particularly rich and useful for ecological interpretation. In this flonistically-rich tropical rainforest, for example,
we find the pollen flora to be relatively depauperate. In particular, many of the upper canopy flowering trees tends
to be underrepresented within the pollen spectra. and it is largely the presence of epiphytic ferns that confirms for
us the local presence of a forest canopy at times when we may have little pollen evidence for this

LENTFER, C. & BOYD, B. 2001. Maunten Paia: Volcanoes, people and envir
lcanic eruptions. Southern Cross University Press, Lismore
THORNTON, L. 1996. Krakatau: The destruction and reassembly of an island ecosystem. Harvard University
Press, Cambridge, Massachusetts.
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