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con graphy of thin sections by petrographic muc pe, g electron
microscopy (SEM with EDAX) and isotopic analyses (8''C and 5™0)

This multidisciplinary research has permitied 10 establish the history of the fluvial-palustrine
eny 1o identify pal Vi I changes on the aquatic ecosystem from the fossil assemblages as
well as from the mineralogical microstructure and composition of the sediments, and to identify palacoclimatic
events and their relationship with the environmental evolation from the vegetation changes.

In the same way, the obtained results in this rescarch show the importance of the multidisciplinary
studics in the reconstruction of palacoenvironments of Quaternary age.

VALDEOLMILLOS, A, DORADO VALINO, M., RUIZ ZAPATA, M.B., BARDAJI, T., & BUSTAMANTE, L
2003. Paleoclimatic record of the Last Glacial Cycle at Las Tablas de Daimiel National Park (Southern
Iberian Mescta, Spain). In: M.B. RUIZ ZAPATA. M. DORADO VALINO, A, VALDEOLMILLOS, M.J.
GIL GARCIA |, T. BARDAJ, | DE BUSTAMANTE & | MARTINEZ MENDIZABAL (eds.)
Quaternary climatic changes and environmental crises in the Mediterranean Region.. pp. 221-228
Ministerio de Ciencia y Tecnologia-Universidad Alcald-INQUA. Alcald de Henares.

Climate variability from Colombian Lake Fuquene: an analysis of period MIS 6-MIS
3 by 25-yr steps and the integration of biotic and abiotic proxies
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We present the initial results of the composite 60-m core from Lake Fuquene, located at 2550 m
clevation in the Colombian Andes.

After three decades of palynological research in this area, and being aware of the huge potential of the
sediments in this basin, we aim (o generate a climate record from 4° latitude for the purpose of examining decadal-
to-centennial scale climate variability. We sampled at contiguous l-cm intervals along the sediment core,
producing a resolution that is an order of magnitude higher than that obtained before. Based on “C dates,
stratigraphies obtained in previous studies, and an assumed lincar accumulation rate, the age of the core top is c.
27 kyr BP and the bottom sediments extend into MIS 6 (up to ¢. 140 ka). For the first time in the region vegetation
dynamics and inferred climate change will be compared with the evolution of abiotic characteristics in the basin.
So in addition to the analyses of biotic proxies (pollen, diatoms, organic matter content), measurements of abiotic
mndices, such as grain size, stable isotopes, and elements (XRF-Cortex scanner) will be conducted.

Altitudinal vegetation belts have been shifting continuously in the past, and have a sensitive response to
climate change. The fossil pollen record indicates a long sequence of stadial-interstadial cycles during the entirety
of the period MIS 3 to MIS 6. In an carlicr pilot study these ¢. 2 to 3.5 kyr cycles seemed to approximate the
Dansgaard-Oeschger (D/O)-cycles recorded in Greenland ice cores. Initial studies in Colombian long pollen
records showed significant D/O-cycles were also present during the last interglacial (MIS Se) and superimposed
on the well known climate shifts of entire MIS 5. The montane forests of the last interglacial were dominated by
arboreal taxa including Hedunmum Iu(lumrpm‘, Weinmannia and Quercus. During cooler stadials and the full
glacial period, ‘cold’ Poaceae-d d paramo vegetation and ‘cool’ shrub-dominated subparamo vegetati
(Hypericum, Asteraceae, Ericaceae) dominated the region. Low lake levels are indicated by a low ratio of shallow
water : deep water aquatics (i.e. Myriophyllum, Ludwigia, Hydrocotyle, Cyperaceae : Isoctes). Element analysis
showed increased Fe content in the numerous volcanic ash horizons. Abundance of Al, Si and K may be related to
strong weathering. Variations in element abundance (Al, Si, and Ca) may also be suggestive of changes in precipitation.
Evidence from clay mineralogy, such as changing smectite : kaolinite ratios also may support climate change.

JANSEN, JHE, VAN DER GAAST, SJ. KOSTER, B. & VAARS, AJ. 1998. CORTEX, a shipboard XRF-
scanner for element analysis in split sediment cores. Marine Geology 151: 143-153.
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TAPHONOMY AND ARCHAEOLOGICAL PALYNOLOGY

The Upper Palaeolithic site Bolshaya Akkarzha: palynological records and
palacoenvironmental reconstruction

Medeanic, S.' & Sapozhnikov, L.}

X Institute of Geography, Academy of Sciences of Moldova, Akademiet str, 1. Chisinas, MD 028 Moldova
? Archaeological Institute, National Acadcmy of Sciences of Ukraine, Mlichevsk, Odessa dist,
Lenin st., 2/18, 68001 Ukraine

The Late Palaeolithic site Bolishaya Akkarzha is situated in the western steppe zone of Bastern Burope
(Northern Black Sea coastal area, Ukraine). The archacological, hlbulng:al. pulymk-g:ul md palacontological
studies were carried out. Stratigraphic subdivision was based on the chy ion of the loess-
soil formation of Ukraine (Veklich, 1968). The loess horizon of 0.95 m in lb\kw inchukd a cultural layer at the
depth 0.9-1.0 m between the Hok black soul (Ch ) and red subfossil soil. The latter was formed during
the Wurmian interstadial (Ws-W,, df). According to Vckhch lhc m is an Early Prichemnomorskii subborizon
(W, p&) formed during the maximum of the last Pl g The cultural layer was formed in the
middle of the Late Palaeolithic time (16.0-22.5 ka BP).

Traces of four light surface houses with fireplaces and a great number of silicic artifacts were found.
The artifacts consist largely of microinventory, which suggests that this site was a seasonal dwelling used by
hunters in spring and summer. Also, numerous Bison priscus bones were discovered. Analysis of these remains in
cultural layer provided a pOSSlblllty o dcduc: the annual schedule of domesuc activities of population in that
region, hunting in particular, which d d on animal migrati snd wis distinetly
Palynological studies were carried out in tw lithologi lly identical sections exposed at of some 10 m
from cach other. A total 40 samplcs were collected [rom lhc loesses and the omﬂymg and underlying lmnums

was I by Gritchik & Zaklinskaya (1962). Additional of samp

was also applied.

The highest concentration of pollen and spores in good conservation was observed in the samples from
the Holocene horizon and subfossil soil. Pollen and spores concentration appeared to be lowest in loess horizon
included the cultural interval. Such low frequency of pollen and spores in loesses was probably due 1o the
subaerial genesis of loesses, scarcity of vegetation in the harsh glacial climate, and abrupt changes in temperature
and humidity, which were highly unfavorable for subfassil pollen and spores, conservation, ¢

The pollen and spores from the underlying horizon of subfossil soil ind on forest-steppe spreading
in the region. In pine-birch forest (predominance of Berula and Pinus), some temperate species of € arplmn Alnus,
Ulmus, Tilia, Quercus, Acer, Salix grew. In steppes both xerophylous(Chenopodiaceae), and mesophylous
(Asteraceae, Poaceae, Polygonaceae, Cichoriaceae, and others) species were present. Xerophylous species of
Artemisia were relatively rare.

Special attention was given to samples from loess horizon and cultural layer in order to reconstruct
vegetation and palacoenvironment that existed during the Wurmian glaciation maximum (18.0-19.0 ka BP), and
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cstumate the extent of h in arcas ding the site of hab Penglacial and xerotic
steppes were widespread in a scmng of arid continental climate. The xerophylous and halophylous species of
Artemisia Asteraceae, Chenopodiaceae, and Cichonaceae predominated. The species of mesophylous herbs and
Poaceae were more rare. Ephedra occurred sporadically. Pine-birch forests were of limited exteat. Shrubby boreal
species of Alnus, Betula sect. Nanae, Euonymis of. nana, and Salix grew occasionally in small marshy depressions
formed in moist percanialy frozen soils. Also, boreal and alpine species, such as Botrychium boreale, Diphazium,
Sphagnum, and some others were encountered. By analogy with the present-day areal extent of these boreal plants,
we may suggest that average temperatures in the study arca during habitation time were about -7°C in January,
and about + 12°C in July. The pollen of ruderal plants (Plantago, Polygomum aviculare, Solanwm nigrum), which
is usually considered as indicative of prolonged habitation if enc | in abnormally high proportions in spore
and pollen assemblages, occurred in this caltural fayer in insig bers. The low frequency of pollen of
ruderal plants attest to the short-term habitation of this site. This conclusion complies with the opinion of
archacologists that the Bolshaya Akkarzha site was used periodically as a seasonal habitation for bison hunters.

Pollen-and-spores assemblages determinated from the Holocene honlon permit us to choose the three
palinozones charactenized the Early, Middle and Upper Holocene, getation and blish the climate
variation. The significant impoverishment of pollen and spores taxa in recent sediments was the result of
anthropogenic impact in this very inhabitated region.

Preliminary palynological studies at the roman site of Pollenzo (Cuneo, Italy)
Caramiello, R."; Arobba, D.%; Fossa, V.'; Preacco, M. C.* & Micheletto, E.

'p. Biol. Veg. University of Turin. 10125 Torino (ltaly).
* Ist. Int. Studi Liguri. Museo Archeologico del Finale.17024 Finale Ligure (ltaly).
* Soprintendenza Beni Archeologici del Piemonte.10122 Torino (ltaly)

The town of Pollentia was founded by the Romans at the end of the second century BC, as part of the
gradual oceupation of southern Piedmont and may be identified today with the hamlet of Pollenzo (198 m asl) in
the municipiality of Bra (Cunco). Pollentia, with Augusta Bagiennorum (today Bene Vagienna) and Alba Pompeia
(today Alba), were important road junctions along the Via Fulvia, the main road linking the Via Postunia to the
alpine passes. Early archaeological excavations conducted at the beginning of the ni h century led to the
identification of the basic structure of the settlement, with the location of the forum, theatre and amphitheatre, on
which in the cigtheenth century a characteristic hamlet of rural houses, know as the “Borgo del Colosseo™ was
built. The hamlet respected the elliptical shape of the Roman building (GONELLA & RONCHETTA
BUSSOLATI 1980). From 2002 works for restoring and enhancing the ancient town have started, conducted by
the Ministry for Cultural Heritage and Activities and the Municipality of Bra.

The present study regards the first year of the digs in Piazza Vittorio Emanuele and the arca known as
“Agenzia” where funeral and burial monuments datable to between the second and fifth centuries AD. On these
remains mediaeval (cleventh-twelfth centuries) and late mediaeval anthropic layers have been identified. A short
survey in the nearby “Tosco property” has provided evidence of the usage phase of a late antiquity hut dating from
the fifth-sixth centuries. From the soil samples taken in various stratigraphic units a palynological study has been
started for the reconstruction of the environment and human activities in the south Piedmont arca (CARAMIELLO
& POTENZA 1998). Extraction has been made using standard methods and enrichment with heavy liquids. The
results are summed up both in the graphic percentages of the individual arboreal-shrubby and herbaceous taxa and
in cumulative ones regarding various categories: Querco-Carpinetum, hydro-hygrophilous plants,
Pasture/Meadows, Cereals and Anthropic Indicators (Al). The Absolute Pollen Frequency (APF) values and the
Anthropic Frequentation Index (AFI=AI*100/AP) are reported.

In the Roman age, the area is characterised by the presence of Querco-Carpinetum (27-20%) with a
progressive fall in the Middle Ages (19-8%) and in the modern age (18-7%). The hydro-hygrophilous element
remains almost constant at low levels throughout the span of time considered, in agreement with the topographical
location of the site. Among the pollens of arboreal species cultivated for food, of particular relevance is that of
.Iuglam which appears already in the deepest layers dating to before the second century AD and prcccdmg the
fi ions of funeral mc those of C are a little more recent. The per ges for p W
species decrease slightly over time and do not seem indicative of a specific use of the territory. As far as cereals
are concerned the exclusive presence of Hordeum type cereals is found for the Roman age, whilst the cultivation
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territories under the Roman Empire

In this preliminary study we can highlight, in the seq gated, 3 moderste ey of
Querco-Carpinetum. which is still found in residual form. The p ges of cereals may wdicate calivatos
the valley bottom arcas; difficult 1o interpret is the lack, in the Roman penod, of polien of the Avena Trisicws
type, in contrast with the hi | fact. More cob 1s the diff of Sevale, present caly in the late antiquity
period and the cultivation of hemp, which is found as a fibee plant already in the Romas age

New samples taken in 2003 in vanous zoacs of the archacological site will allow w10 istegrate and
complete the picture given by these prehminary observations

CARAMIELLO, R, & POTENZA, A. 1998. Ricerche p logiche in d: ik deval

del Piemonte. In: L. MERCANDO & E. MK’HELFITO (eds ) Archeologia in Plemonte Vol . pp 109
120. Allemandi. Torino.

GONELLA, L. & RONCHETTA BUSSOLATI, D. 1980. Pollentia romana. Note sull organizzazione urbanistica
¢ territonale. In: AA VV. Studi di Archeologia dedicati a Pietro Barocelli pp 95108 Tanno

Pollen data from the Roman period (i11-V century AD) in Trento - Northern Italy
Marchesini, M."; Marvelli, S."; Oimi, L."; Torri, P." & Forlani, L.

! Archacoenvi 1 Lab y - Agricultural and Environmental Centre - Via di Mezzo Levante 2233,
y 40014 Crevalcore (Bologna ~ ftaly) e-mail: palinologia @ caa it
* Department of Evolutionistic Experimental Biology , University of Bologna, Via Imerio 42,

40126 Bologna (Haly)

In the city of Trento (46° 03 lat. N, 11* 08’ long. E; 194 m as 1), located in Trentino Alto Adige -
Northeastern Italy, a central site in Piazza Bellesini/Via Rosmini was excavated by the Aschacological Properties

Office of the Province in 1994-1996. Based on archeaological data, the ch logy of the deposit ranges from the
Imperial Roman period (Il cent. AD) to the Late Medieval Age (XIV cent AD) thus. mxxdmg tngr part of thc
history of the city. The deposit was characterised by some ancient water ch A iplinary

involving archaeological, stratigraphic, faunal and palynological analyses, was carried out on the site to m\tsugn:
which palacoenvironmental context saw the development of the city. and which man-en

took place in the area. Pollen sampling has been jointly planned with archacologists since the first step of
excavation, and a total of 40 samples were collected from a filling-in of a stretch of sewer.

The lower 20 samples referred to the Roman period, Ll - IV/V cent. AD. and are reported here. Pollen
grains were well preserved, and pollen concentration was approx. 9.000 p/g. Floristic list included 133 taxa (mean
52 taxa/sample; 45 woody plants, 88 herbs).

Altogether, a quite open landscape, namely a continuously frequented countryside, characterised pollen
spectra. Forest cover was low, mainly constituted by a mixed oak wood (Quercus undiff., Fraxinus ornus,
Fraxinus excelsior type, Ostrya rarpmn}olm/(‘ arpinus orientalis, Acer campesire type, Tilia, Ulmus).
Hygrophilous vegetation (Alnus cf. g Populus, Salix), from both the channel surrounding the town and the
nearby river Adige, was signifu..m(

Two main phases were recognised in the spectra:

a) in the IV century AD, the anthropic action was particularly evident, and characterised by an
intense agricultural activity. The latter was shown by pollen markers of fields (Hordewm gr.. Avena-Triticum gr.,
Triticum cf. spelta, Secale cereale), cultivation of vines (Vitis vinifera), hemp (Cannabis sativa), possibly
vegetables (Cichorium intybus type, Brassica sp.), and edible fruit trees (Castanea sativa, Juglans regia, Morus,
Malus and Prunus). Meadows and grazing land were testified by G Leg sae (Trifold Lotus,
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Ononiy type) znd Compositac (Cichorioideae undiff. ). Areas devoted to cereal storage or treatment were near
channels

b) from the end of the IV 1o the beginning of the V century AD, there was a sensible decrease of
anthropic activities, even if cultivated plants, including Vicia faba and Malus, were still present. Forest coverhad a
significant increase due 1o the spread of cak wood. The hygrophik d too testifying that damp
arcas notably widespread.

Preliminary pollen diagram of the Terramara di Montale — profile 1 (Bronze Age -
Emilia Romagna, Italy) and the 3D models for museological exhibition

Bosi, G; Accorsl, C. A.; Bandini Mazzanti, M.; Marchesini, M.; Mercuri, A.M. & Trevisan Grandi, G.

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

The Terramara di Montale (44°34' lat. N. 10°55' long. E, 97 m a.s.1) is one of the most interesting and
renowned sites of the Bronze Age in Northem ltaly. It has been studied by a multidisciplinary team with the aim
of g the envir | and cultural context in which the terramara developed, inside the project of
the creation of a museological park (under the direction of Andrea Cardarelli). Chronology was based on
amhacukbgual and radiocarbon data. Archacobotanical analyses were carried out on pollen, seeds/fruits and

xd/ I. Two igraphic profiles, plus a number of little sequences and single samples inside and around
the site, were sampled for pollen. We present here the preliminary pollen diagram of the stratigraphic profile 1,
obtained from the first trench opened within the terramara during the 1996 excavation. Its 15 ¢m bottom precedes
the settlement. Altogether, 44 pollen samples were collected from the profile, ca. 375 ¢cm deep, at 5-10 cm
intervals. Explorative analyses led to exclude samples intercepting fire episodes and the top disturbed levels. A
mean of 450 pollen grains per sample, excluding Cichorioideae over- represented in most samples, were counted.
More than 200 pollen types were identified. The pollen diagram showed a vegetal landscape characterised by a
f(m:sl cover of mesophilous oak wood (mainly Quercus and Carpinus betulus), and a prevalcncc of herbs, mainly
Gi Compositac and Cyp Six local pollen zones were gni g on climatic and
cultural changes. The bottom pollen zone, preceding the onset of the terramara, was mamly visible in the
comparative abundance of conifers (Pinus, Abies, Picea). Then, the increase and oscillation of broadleaf trees,
cereal pollen and Cichorioideae, and the final decreasing trend of forest cover (especially Quercus) and cereals
showed the history of the influence of the terramara on the environment. Altogether, the diagram was marked by
many anthropogenic pollen indi i.e. Cerealia pollen (mainly Avena/Triticum group and Hordeum group,
joined by Panicum cf. and Secale cereale), other cultivated herbs (Cannabis, and Vicia faba), and woody plants
with edible fruits (Castanea, Juglans, Morus, Prunus, Ribes, Sorbus, Vitis). The latter woody plants appeared
exploited as wild plants, probably cared for, in a trend towards cultivation. The abundant Cichorioideae can be
interpreted as an index of breeding practices.

In order to obtain a charming look, attracting and imp g, for the exhibition of pollen data in the
museological park, a set of 3D models were prepared following the 3D models of the Palynological Pollen Flora
firstly produced by Accorsi er al. (1992). Models were made for Cerealia pollen, on the basis of statistical
morfobiometrical analyses of pollen grains found in the terramara. Model dimensions (mean P, E, porus +
annulus) are at 2000x. The 3D pollen models of the Terramara di Montale, prepared so far, are three: 1) Hordeum
group; 2) Avena-Triticum group; 3) Triticum esaploid-type.

ACCORSI C.A., AROBBA D., BANDINI MAZZANTI M., BARBERINI E., DALLAI D., FORLANI L.,
MARCHESINI M., MERCURI A, TREVISAN GRANDI G., TORRI P., 1992 - La Flora Palinologica
Italiana in edizione "macro”. Giornale Botanico Italiano, 126: 421.
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C d bl of sed ds sclective preservation and  panspont,
reworking, low chrmdngml resolution, Mmmm-.mthuaw palynology suffers from another
draw-back viz., the lack of experimental data capable of demonstrating the effectiveness of cave pollen spectza 1o
reflect the source vegetation. In effect, this branch of palynology is at the stage where open-site palynology was
before polien-veg transfer fi were first developed It a5 clear that cave palynology still noeds maore
cxperimentally-based work before we can make reliable mfcrences i toms of palscoscology and
palacochmatology. However, recent advances confirm the potential of cave polien rescarch Furstly, from the
available data is clear that sediments from caves contain policn assemblages that refiect the vegotation of kical and
regional catchment arcas reasonably well. Sccondly, lag police sequences hw bml reported from cave

sediments with acceptable p;lvnmph prescrvanon M cone 3 b of the polien
assemblages, chronological control, and p ve wath & G Thirdly, caves are aﬁa
sites of archacological excavmun and hence the seds pmndc ! dogical data 10 2 multad

context. Fourthly, caves ly lie in physiographicall mwbhudmmnd

add valuable information, ¢. g on montanc pahmvcgcumm and the rﬂupn of thermophilons taxa amq glacial
periods, Finally, in connection with the latter the presence of polien bearing coprol unne

and biotically rich cave sedi that apl cave sedi in and regioms has certain ndsmm "
companson with water-deposited sedi
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Environmental implications of pollen spectra from bat droppings and potential
for palacoenvironmental reconstruction

Carrién, J. S."; Scott, L.* & Marais, E.*
! Departamento de Biologia Vegetal, Universidad de Murcia, Spain

* Department of Plant Sciences. University of the Free State, Bloemfontein, South Africa
*National M of Namibia, Windhock, Namibia

Bat guano has been insufficiently exp as al I for palaco-landscape
reconstruction. This is partly due to a poor experimental hackgrmmd knmnledgc on bat-guano and pollen-rain
relationships. Fossil bat dung deposits are rare and difficult 10 obtain due to inaccessible cavern localities. Those in
more accessible phces have often been mined as fertilizer and destroyed. We address one of the primary
taphonomic issues, viz., that of the representativity of vegetation in bal guano, We show that pollen analysis of
fresh bat guano can reflect local vegetation of the env sur g the cavites where hat colonies settle
Likewise, these results bring support to the suggcsuon that bat guano may be a good tool to obtain information on
entomophilous plants otherwise under-represented in peat bogs and lake sediments. Since fossil bat dung appears
to be suitable for pollen analysis and palacoenvironmental reconstruction it should be profitable to find more of
these deposits especially in arid lands where palacobotanical data are scarce. However, data from Amhem Cave in
Namibia scems to suggest that not all fossil dung layers are guanmccd 1o preserve fossil pollen. It 1s possible that
preservation depends on local post-d in cave sites, but these secondary taphonomical
processes should be investigated funhcr 10 nsceﬂam to what cxtent they affect the nchness and composition of
pollen assemblages.
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Pollen records from archaeological sequences at South of Patagonia, Argentina
Mancini, M. V.

Laboratorio de Paleoccologia y Palinologfa, Facultad de Ciencias Exactas y Naturales,
Universidad Nacional de Mar del Plata, Funes 3250, 7600 - Mar del Plata, Argentina.

Climatic diti and their changes are an important factor for the development of human
populations. During the last years, palynological investigations on archaeological and peat bog sequences at south
Patagonia (47-52°S, Argentina) have provided pal virc | information and have permitted the analysis

of the relationship P ges and the periods of human occupation during the
Holocene. Nowadays, coinciding with a rainfall gradient that decreases to the east, forest, grass and shrub steppes
and semi-desert are present. Fossil pollen data are shown in pollen percentage and in concentration diagrams. The
pal 1 interp ion is based on a comparison between the fossil pollen data and modern pollen data
and their relation to the vegetation and the climatic conditions of the study area. The results are compared with
archaeological records that indicate local human p The paleocenvi 1 reconstruction reflects
different processes such as climate change and human impact and helps to explain some aspects of the cultural
change processes in this region in southern South America.

Mod getation b blished at the beginning of the Holocene with the expansion of open
forests of Nothofagus at the west and grass steppe expansion in extra-andean region. Although the cause of low

values of Nothofc may be the anthropog by fires, population densities are low for this interval,
and the ly deglaciated sub may have not permitted the Nothofagus expansi

Between 9000 and 6500 yr B.P. temperature increase facilitated human settlement on the steppe. On the
high plateaus, utilizable only in summer, the archaeological evidence of settlement is late. In these areas where the
climatic and vegetation variations are related to altitude, evidence of ancient human occupation is given in valleys
and ravines. Before ca. 5000 yr B.P. in plateaus and ravines a shrub steppe associated with semi - desert taxa
dominated indicating an i in temp and precipitation of ca. 200 mm. To the west, between 5000 and
3000 yr BP the ecotone forest-steppe and dense forest at 50° S were present.

From ca. 2000 yr B.P. open forest in Andean area and steppes in the extra-Andean region suggest lower
moisture availability. During this period the highest density of archaeological remains is present in the region,
including the coast area (Cabo Virgenes). In this region the pollen analyses realized in the Atlantic coast, south of
52° S, show the development of swamp during the last centuries.

Even though there are records of hunter - gatherers in the area since early Holocene the greatest impact
on vegetation corresponds to the last 200 yr with the colonization of the Patagonian region by Europeans. The
forest was altered by fire and the displacement of steppe species can be observed. Grazing could be deduced by the
presence of Rumex, mainly in grass steppe of the west and southernmost area.

The pile-dwelling site of Palu di Livenza (friulian plain, Northeastern Italy):
vegetation history, human impact and land-use changes during the Late Neolithic

Pini, R.

C.N.R. - Istituto per la Dinamica dei Processi Ambientali at Department of Geological Sciences and
Geotechnologies, University of Milano — Bicocca (Italy).

The pile-dwelling site of Pali di Livenza offers the opportunity to analyse in detail the history of
vegetation and land-use changes during the Late Neolithic in the northeastern sector of Italy, thanks to the
abundance and preservation of pollen and macrofossils (PINI submitted). In the 1960s amelioration works through
the mire led to the discovery of abundant artefacts of Late Neolithic age (wooden structures, fossil bones, pottery,
and lithic artefacts). Extensive archacobotanical, archacozoological and anthracological investigations were
carried out.

In 1999 a core was drilled and sampled for pollen analyis and "“C dating. 39 samples were analysed:
pollen identifications were done to the lowest taxonomic level. The pollen diagram was divided into three pollen
zones, reflecting different phases in the history of vegetation and landscape around the mire. '*C dates were
linearly interpolated: a mean value of sedimentation rate was calculated, and ages for the base of the studied
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section (165 cm depth, 6,585 cal BP) and for the boundary hetween polien zoncs 1 and 2 (118 om depth, 3,958 cal
BP) were estimated. Disturbance starting at 71 cmn depth prevents any Encar mtcrpolation for the wpper part of e
section.

Polien zone 1 reflects the presence of dense hroad-keaved forests around the mire of Pald & Livessa
between 6,585 - 5,958 cal BP. Trees of Quercus deciducus, Fagus, Corvlis and Alsas gletingsa type wore

g gether with sporadic Fraximus excelsior, Tilia, Ulmus and Beneda The loal presence of well:
developed wetlands is indicated by high values of wetiand species (mainly Cyperacese. Sparpanivm coersum and
S. erectum type). Total pollen % of terrestrial herbs varies betwees 8 ~ 27% and is mainly dee 10 Cramincac
Anthropogenic indicators are nearly absent. This phase is interpreted as prececdiag the local settiement of the pike-
dwelling.

Pollen zone 2 is coeval with the development of the human settlement in sity, dated to $.938 cal BP
Pollen data indicate a reduction of forests (1o gain wood for construction and fucl), a sharp contraction of wetlands
and the expansion of herb c ities wath cultivated spectes (Corcalin. Livum wsitaricsimun), wicsting
weeds (Orlaya grandiflora, Convolvalus, Polvg persicaria group, o), nitrophiloss and ruderal herhs
(Urtica, Chenopodiaceae, Brassicaceae), plants of pastures and wet meadows. Crop cultivation can be estimated
for a radius of several hundred meters around the site. Charcoal concentration nises seddenly, indicating an
increasing importance of human activities. Egg cuticles of the parasitic Nematode Trichuris and ascospores of
Sordariaceae occur frequently and they are mainly related 10 the droppings of horse, cow and domestic herbivors
The comparison of pollen data with carpological findings allow some detations about the local kocal
provenance of faxa

Pollen zone 3 indicates the presence of broad-leaved forests around the site. As part of the oniginal
stratigraphy is disturbed above 71 em, the history of the pile-dwelling after 5,262 cal BP cannaot be traced. Pollen
zone 3 is considered much ger than the p ding zone.

Rarefaction analysis was used 1o estimate changes of palynological richness through time. Low values
of E(T:) (defined as the estimated number of pollen and spore taxa standardized 10 & common count size) are
recorded in pollen zone 1 and are interpreted as reflecting the natural deasity of forests around the mise before the
human settlements. E(T,) greatly increases in pollen zone 2. as an effect of the development of species-rich
herbaceous communities.

PINIL, R. Vegetation history during the Late Neolithic at the pile-dwelling site of Pald di Livenza (Northeastorn
Ttaly). Submitted to: Journal of Quaternary Science.

Palynoindication of the modern environmental state and
paleoecological reconstructions

Dzyuba, O. F.

All-Russian Petroleum Scientific-Research Geological-Exploration Institute (VNIGRD,
Laboratory of Palynology. Russia. E-mail: dof@ jufos

Nowadays the intensity of harmful agents effect upon the environment and living organisms is
extraordinarily great. Under the unfavorable life conditions plants produce a lot of ter. phical (ugly) and
sterile pollen grains, because the processes of pollen forming are very sensible to the exposure of external factors
of different genesis. Under worse ecological conditions pathologically developed polien grains increase in number
and vice versa. Investigation of pollen grain morphology allows not only 1o reveal the existence of
gametopathological compounds, but also to compare polluting effect of such compounds in different regions and
in different zones of one region without using of traditional technique of direct registration of mutations and
without expensive and sometimes difficult of access equipment

At present the problems, connected with an indication of global ecological processes n historical past
of the Earth are broadly discussed. Palynology is one of the scientific disciplines, which is able to approach 1o the
solution of such problems. But before starting to determinate environmental state iu the historical past of our
planet using spores and pollen investigation it is necessary 1o research carefully the present processes and the ones
which took place in recent geological past.

Investigation of spores and pollen morphology and revealing of teratomorphical (ugly) pollen is one of
the main problems. Great amount of teratomorphical pollen in sediments may serve as an indicator of complex
paleoecological processes.
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For instance, during Kamchatka Miocene sediments investigation it was revealed that despite the low
content of microfossils in palynospectra, teratomorphical pollen exists in some of them. It was found mainly on
the boundaries of paleoenvironmental periods. Besides this, a lot of teratomorphical pollen grains was found in the
middle of one of the suites /N3ler/ in 4 samples, taken in senies from depth interval 1087-1094 m. It seems, that
this fact make doubts about usefulness of palynomorphological investigations in solution of complex problems,
connected with definition of event-related related levels and, moreover, with specification of their himits. But in
reality it was revealed, that results of pollen grains morphological peculiarities investigation confirmed the records
of geophysical investigations. It was that time (depth interval 1087-1094 m), when some complex processes
proceeded in the region. May be, they were connected with volcanoes activation, which reflected on the dwelling
plants reproductive system. Well-logging record showed increased content of lignite bands in sediments from this
depth interval. As a whole, obtained results confirm that palynomorphology and palynoindication of environment
quality can and must be among the most promising ways of research of global ecological processes, which took
place on our planet in remote past. It is only impotent to choose correct species — indicators, which must be
broadly represented along the open-cut. Their polymorphism level is also ought to be rather low. In addition it is
very impotent 1o distinguish true teratomorphical forms from those disturbed during fossilization process.

Alnus sp. (Kamchatka Miocene, bore hole Nel, interval 1087-1094 m.) x1000, LM.

Fig.1. Normally developed pollen grain. Fig.2-6. Teratomorphical pollen grains. Fig.1-5. Polar view.
Fig.6.Equatorial view.

Distribution of pollen in surface sediments of two Alaskan lakes
Cwynar, L. C.
Department of Biology, University of New Brunswick, Fredericton New Brunswick (Canada) E3B 6E1.

The distribution of pollen in lake sediments remains relatively unstudied. 1 have collected 40 random
samples of surface sediment (0 — 1 ¢m) from each of Jan and Windmill Lakes, both of which are in boreal forest.
For each sampling point the lake depth and distance to nearest shoreline were measured. The analysis of Jan is
complete and that of Windmill is in progress.

At Jan Lake Betula, Alnus crispa, and Picea comprise >80% of the pollen assemblages in decreasing
order of representation. Alnus abundance is unrelated (p=0.05) to either depth or distance to shore. Both Betula
and Picea show significant relationships to depth and distance to shore with Picea declining and Betula increasing
with increasing depth and distance to shore; for both taxa the relationship is somewhat stronger with depth than
distance to shore. Salix shows significant negative correlations with both variables. Of the common herbs,
Cyperaceae declines significantly in an hyperbolic manner in relation to increases in both depth and distance to
shore,whereas Poaceae declines significantly in a linear fashion. The only common aquatic, Potamogeton natans-
type, also correlates negatively with the two variables.

The proportion of pitted and thinned Berula grains was calculated for each sample as an index of
corrosion. Corroded Berula grains decline significantly in a non-linear fashion with both depth and distance to shore.

Changes in the abundance of the alga Pediastrum have been used as indications of changing water
depths with higher abundances found in shallower lakes. Pediastrum percentages show significant, non-linear
declines with both depth and distance to shore.

Contour maps of the distribution of individual pollen types indicate that some types, such as Picea, that
show significant relationships to depth are nevertheless more abundant at one end of the lake, probably as a result
of transport by currents driven by the prevailing wind.
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The palynological analysis as a tool for the archacological correlation of two profiles
from Portalén of Cueva Mayor site (Sierra de Atapuerca, Burgos, Spain)
Ruiz Zapata, M. B."; Ortega Martinez, A. L.%; Dorado Valito, M."; Vaideoimilios Rodriguez, A';
Pérez A"; Carretero Diaz, J. M."; Martinez Mendizabal, 1.";
Gil Garcia, M. J." & Arsuaga Ferreras, J. L*

! Departamento de Geologia. Edificio de Ciencias, Universidad de Alcald, 28871
Alcald de Henares, Madrid, Spain
¥ Area de Paleontologia, Departamento de CC. Histdricas y Geografia, Facultad dc Humanidades y OC. de b
Educacidn, Edificio de +D+i, Universidad de Burgos, Plaza Misacl Badlaclos s/a, 09001, Burgos, Spain
* Departmento de Geodindmica, Facultad de CC. Geoldgicas, Universidad Compiutense de Madrid,
Cindad Universitaria &/n. 28040, Madrid, Spain
* Centro (UCM-ISCII) de Evolucidn y O mp H i de Salud Carlos 101,
C7 Sinesio Delgado, 6, Pabellon 14, 28029, Madrid, Spain

We present the palynological data corresponding to two profiles from Portaldn of Cueva Mayor site
(Sierra de Atapuerca, Burgos, Spain). The South Profile pollen sequence allowed 10 reconstruct the vegetation
composition as well as its relation with the climate and the human habitation of this site from ca. 4000 10 ca. 2000
yr. BP (Ruiz Zapata et al.. 2003). During excavation in 2002, the North Profile presented an archeological
stratigraphy problem: the 6 archacological levels perfectly differentiated at the South Profile were not clearly
defined at the North Profile due to the existence of a great rock block (between 190 and 250 cm depth), that fell
from the cave ceiling altering the sedimentation process. The North Profile was then sampled in onder 1o try 1©
solve this problem by means of the correlation, not visually apparent, with the South Profile using palynological analyses

The obtained results show two pollen zones that are easily distinguished in both pollen sequences. The
Pollen Zone 1, at the base of the sequences. records an open landscape with Pinus, Corylus. Juglans and Betula
which reflects humid and temperated climatic conditions. Before 3330 + 70 yr. BP a mediterranean climate can be
inferred by the presence of Olea and evergreen Quercus, with drier and warmer climatic conditions. leading to the
expansion of the shrub vegetation (Pollen Zone IT). The human activity is clearly detected in both polien sequences
and the evidences of anthropogenic deforestation are shown by the presence of microcharcoal particies

The archaeological correlation between the two profiles has been based on the pollen changes recorded
in both pollen sequences. This correlation evidences the different sensibility for the record of the vegetation
changes. The North Profile pollen sequence shows less defined changes due to the greater distance from the cave
entrance. Even so, the stratigraphically undistinguishable archacological levels 3 and 4 have been differentiated in
this North Profile, the lack of a great part of level 4 has been confirmed, and levels 5 and 6, which were altered by
the fallen block, have been identified.

RUIZ ZAPATA, M.B., ORTEGA MARTINEZ, Al, DORADO VALINO, M. VALDEOLMILLOS
RODRIGUEZ, A. GIL GARCIA, M.J., ARSUAGA FERRERAS, JL. CARRETERO DIAZ. IM.
MARTINEZ MENDIZABAL, | & PEREZ-GONZALEZ, A. 2003. Vegetational history during Bronze and
Iron ages in Portalén Cave (Sierra de Atapuerca, Burgos, Spain). In: M.B. RUIZ ZAPATA, M. DORADO
VALINO, A. VALDEOLMILLOS, M.J. GIL GARCIA , T. BARDAJL | DE BUSTAMANTE & 1|
MARTINEZ MENDIZABAL (eds.). Quaternary climatic changes and environmental crises in the
Mediterrancan Region. pp. 99-106. Ministerio de Ciencia y Tecnologia-Universidad Alcald-INQUA.
Alcald de Henares.

Pollinic flora of Nuku Hiva (Marquesas Islands, French Polynesia): Indigenous and
introduced plants since the oldest Polynesian settlements

Gourdon, W." & Sémah, A.M*

! Department of Prehistory, Institute of Human Pal logy (National M of Natural History,
Paris (France) - wgourdon @yahoo. fr
2 Research Institute for the Development, UR05S, Bondy (France) and Departement of Prehistory of National
Museum of Natural History, Paris (France) - semah @ bondy ird fr
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The Marquesas Islands (French Polynesia) are the most isolated archipelago in the world but would be

mp centre of d for the first Poly around 150 years before J.C (R.C. Suggs; 1961). That's

wby one plunidisciplinary au:dy of these volcanic islands has a great interest because it allows to chamcterize the

habitat arcas, like the “pae pac”™ for example (P. Ottuno; 1990), but brings too complkementary information on the
palynology and palacobotany.

So. to understand the evol of the marg; it's I to establish a pollinic atlas of

this flora, through the analysis of the different pollinic species, by separating the indigenous plants, which were

d by water, Is or wind, of the introduced plants which were brought with the first Polynesian

popuhmm and nflcr them, hy the European “re-discoverers™. We will also evocate the endemism process, which

Iy this pelago because more than 50 percent of the plants’ species are endemic, with

cspenally Pelngoduxa henryana
If we ukc for example Nuku Hiva Island (most extended island of the Marquesas), it's possible to
d a zonal distrib of hrough the climate, precipitations and altitude variations. The actual

vbservations show us an unponnnl variability in the vegetal :ssoctaums which are related to the different
parameters.

At last, we have studied the pollinic content of an archaeological section whom three layers have
already been dated. In this case, the pollinic analysis can be a way to follow an evolution of the vegetation. These
sediments” studies allow us 1o show up the app ¢ or the disapp in the stratigraphy, of plants with
unknown origin.

Finally, lhcs: pollinic data could be compared with the ethnologic behaviours to bring the evidence, for

wple, of a dition which couldn’t be revealed by another way. But we mustn’t forget the
plundlwlphmry aspect of archacological studies; cach domain must be bound with the other ones for a better
approach of a site.

OTTINO,P.R. 1985b. Archéologie des iles Marqui ibution & la de I'tle De Ua Pou. Thése de
troisieme cycle, Université de Paris 1, Panthéon-Sorbonne. Institut d'ethnologie, Paris 1989.
SUGGS, R.C. 1961, The archacology of Nuku Hiva , Marquesas Islands, French Polynesia, American Museum

Natural History, Anthropological Papers, N° 49, New York.

Italian palaeoenvironments and palaeoclimates from Lower to Upper Palaeolithic.

Renault-Miskovsky, J.; Karatsori, E.; Lebreton, V. & Kaniewski, D.
M National d'Histoire N. lle, Département de Préhistoire, UMR CNRS, Unité de Palynologie,
Institut de Paléontologic Humaine, | rue René Panhard F-75013 Paris.
Tel: (00 33) 1 55 43 27 34, Fax: (00 33) 1 43 31 22 79, e-mail: jrm@mnhn. fr

Palynological analyses of five Italian Palacolithic sites (Ca'Belvedere di Monte Poggiolo, La Pineta,
Arma delle Manie, Santa Lucia Superiore and Abri Mochi) gave several new palacoenvironmental and
palacoclimatic data.

Pollen analyses of the Lower Palacolithic sites of Ca’Belvedere di Monte Poggiolo (Emilia-Romagna)
and La Pincta (Isernia, Molise) d the envirc | and climatic conditions at the time of the earliest
human occupations in Italy (Lebreton, 2001). The marine pollen record from Monte Poggiolo illustrates the
vegetation evolution during a short time covering two interglacial periods with temperate and humid climate,
separated by a glacial period with cool and dry conditions. In La Pineta (lacustrine basin of Isernia-Venafro), the
lower profile refers to a steppic open landscapc correlated to a glacial episode with marked dryness under cool

with the mini ion of the lake. The upper sequence attests to the progressive
ﬂllmg of the lake during an interglacial pcnod with new favourable moisture conditions.
This poster also p a discontinued local vegetation history of western Liguria, northwest ltaly,

based on pollen analysis of lhrec archaeological sites, Arma delle Manie (Karatsori, 2003), Santa Lucia superiore
(Kaniewski, 2002) and Abri Mochi (Renault-Miskovsky, 1972), which extended from the Middle Palaeolithic to
the Holocene. The main interest of this area is that the Mediterranean region has been free from continental ice
sheets that covered northern Europe, which allowed the settl of Homo derthalensis and Homo sapiens
sapiens populations in this karstic area.
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Pollen analysis of Arma delle Mame (Fnake Liguna) reveakd mine vegs phases that occured
k the Middle Palacolithic and the Hok The targest past of the sequence can be attributed 1o terstadial
or interglacial episodes with several ex of philoss and M wecs. Only one stadial episade

with cold and dry chmanic conditions was evident. The major part of the profike mdicated a lemperate < lhmaie
Santa Lucia supenare (Toiranc) pollen profile caly shows two weak AP cxtensions during 3 sleppe-
landscape episode. The dry and cold phases were broken by an mcrease of monsterc and by higher lemperatures,
which allowed the expansioa of Medi trees and shrubs during the Lower
Included in the Upper Palacolithic layers, the polien record from Abet Mochi documents an AP
expansion episode, which was corelated with the Arcy inlerstadial In fact, the typecal Asnignacian level is

¢ d by an enlarg of philous and Med troes due 10 an inorease of lomperatures.

KANIEWSKI, D, 2002. Reconstitution des paysages ¢t des chimats confemponains des Home seanderthalensts
d’aprés I"analyse pollinique de deux sites moustéricns Bgures - la grotte &¢ Madonna dell’ Arma (San Remo)
¢t la grotte de Santa Lucia superiore (Toirano). Ph.D. thesis, Muséum N | "M ! Pans,
France, 355p.

KARATSORL E., 2003. Environnement Végétal de I'Homme Fossife of Climats cn Ligune pendant le Domicr
Cycle Climatique et Ie Postglaciaire. British Archxnhpcd Reports (BAR1 §1159, 250p

LEBRETON, V., 2001. Paysages ct climats H dés en Mtalic Avalyse pollinique
des sites du Piéistocéne inféneur et moymchn de«larda meqm I’:nk-lm’e)«
de la Pineta (Iserniz, Molise). Ph.D. thesis. M. National 4" Histoire N fle, Pants, France. 261p

RENAULT-MISKOVSKY, 1., 1972, Contribution A I pak‘oclmnmkw du ndl méditcrranéen pendant la
demidre glaciation el le post-glaciaire d"aprés I'éude p ! de age de groties of abrs-sous-

roche. Bull. Musée d'Anthropologie préhistorique de Munwm IS 145- ‘!0

A new Palynological application: Pollen analysis from terrigenous deposited inside
of weathercock of “Real Basilica de San Isidoro™ (Leon, Spain)

Fombella Blanco, M. A. & Garcia-Rovés Fernandez, E.
Department of Vegetal Biology, Leén University, 24071 - Ledn (Spain)

In order to provide new information about the work of art, & palynological analysis from sediment
deposited inside of it, have been camied out. The weathercock was situated at the top of the tower of the “Real
Basflica de San Isidoro™. This construction i a most g example of carly Romanesque art in
Spain, though the present-day the Basilica is & mixture of buildings bckmgmg 10 several different time periods
The tower dates from twelfth century but the age and the origin of the weathercock are unknown. This spectacular
work of art of 2m high, is made from copper with lead and covered over with gokl

The weathercock was taken down to clean it, when the tower was restored. There mun | an)
information about it, how and when arrived to Ledn. Artistic, historical, p graphical, metallic, ¢
and palynological studies have been carried out. About pollen analysis the first question was if the temgenom
deposited inside of the tail of the cock would have got pollen and if this polien would belong 10 a Leon vegetation
The other question was if the weathercock was made in Ledn.

The data of this palynological analysis were a very important tool to know the geographical origin of t
weathercock. Pollen types of Mediterranean biogeographical distribution were identified: Arbutus unedo, Olea
europaea, Halimium halimifolium, Cistus psilosepalus, Castanea sativa. Juglans regia, Pinus halepensis, € “edrus
deodara, Pisum and Picea. The pollen types Ranunculus Hlyricus, Ranunculus velutings. Palmac and
Podocarpaceae, were also identified. The pollen assemblage suggests the hypothesis that the origin of samples
could be Asian, therefore also the work of art. On account of these data a replica was made to put it on the top of
the tower and the original weathercock is now in the Museum of the “Real Basilica de San Isidoro™.

Key words: pollen analysis, geographical origin, San Isidoro weathercock, Leon, NW Spain
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Late Holocene paleoenvironmental history of two estuaries in Dhofar
(Sultanate of Oman)

Hoorn, C.' & Cremaschi, M.}

"Institute for Biodiversity and Ecosystem Dynamics, University of Amsterdam, Kruislaan 318,
1098 SM Amsterdam, The Netherlands, ¢-mail carina hoom @ milne.¢c
* Dipartimento di Scienze della Terra, via Mangiagalli 34, 20133 Milan, Raly, e-mail: mauro.cremaschi @ libero.it

The coastal wetlands in Dhofar (Sultanate of Oman) provide a record of Late Holocene
palcocnvironmental history. The age of the surface sediments at some selected sites in the estuaries, locally known
as khawrs and qurms, ranges from 750-390 calendar years (cal y) BC 10 Present. Geomorphological data suggest
that prior to 270-420 cal y BC these estuaries were open 1o the sea and received a high input of fresh water from
the mountains. At least from 270-420 cal y BC onwards, the physiography of the estuaries changed as a
consequence of dwindling fresh water input from the mountains. As a result, the open estuaries changed into
barrier dominated estuaries with periodical input of saline and fresh water. Palynological data indicate that the
estuaries are mainly filled with (i) pollen and spores from the surrounding vegetation: (i) a regional input of
pollen and spores through surface and subsurface runoff from mountains, coastal plain and, wadis; (iii) pollen and
spores from East Africa and the Indian subcontinent brought in by the monsoon. Between 750-390 cal y BC and
270-420 cal y BC the local input of khawr taxa prevailed whereas from 270-420 cal y BC to Present coastal plain
and wadi taxa prevail. Both geomorphological and palynological data suggest the ancient centers of trade such as
Samburam at Khawr Rawri (ca. 100 BC w0 400 AD) and Zafar at Khawr Al Balid (12" 10 15" centuries AD) were

affected by important hydrological changes related to desertification of the region as a consequence of a
kening SW ( ) 3

Vegetational changes and human presence in the low and subalpine zone in Val
Febbraro, upper Spluga Valley (Central Alps), northern Italy,
from the Neolithic to 1 AD

Moe, D.'; Engan, A. (Maude) ?; Fedele, F. C. > & Kvamme, M.

' Museum of Botany, DNS, University of Bergen, Allégaten 41, N-5007 Bergen, Norway.
* Gamle Vegsundveg 30, N-6012 Alesund, Norway.
* Section and Museum of Anthropology, University of Naples, Via Mezzocannone 8, 1-80134 Napoli, Italy.
* Lynghei , Hordaland fylkeske e, Agnes Mowinckelsgate 5, N-5020 Bergen, Norway.

An interdisciplinary pal ological study in Val Febbraro, the upper Spluga Valley (1), between
1830m and 2304m asl, suggests temporary presence of early Neolithic man at around 6,000 BP. Local forest
clearance and charcoal dust are found. Stages of forest and treeline disturbances, and increased human presence
are seen from around 5,500 BP, 5,100 BP, and 4,000 BP. A marked increase of disturbances, mainly pasturing, is
dated to the beginning of the Bronze Age. The last major stage of human made impact on the vegetation

ds with the beginning of Iron Age, with a small temporary reduction seen during the Roman Period.
Local archacological sites, finds and 14C dates coincide with the vegetational and noticeable phases.
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NON-POLLEN PALYNOMORPHS FROM FRESH-WATER SEDIMENTS.
PEAT DEPOSITS AND ARCHAEOLOGICAL SITES

Alpine extrafossils in palynological preparations from Austria -
A contribution to the new Innshruck-Extrafossil-Database
ttp://botany.uibk.ac.at/downloads/extrafossils. pdf

Wild, V."; Walde, C." & Haas, J. N.'
' Department of Botany, University of Innsbrack, Austria

Extrafossils or non-pollen palynomorphs are often completely overlooked in palynalogical studies

Here we present some detailed microscopical studies on all kind of reprod and vegetative of algae
and fungi, as well as on zoological (e.g. arthropod: bellania). which show that extrafossils may be as
abundant as pollen in Quaternary studies.

Palynological I perfi d on peat graphies from the Zifler Valley in Tyrol, Ausina
(Scl inmoor and Schwar nalpe within the disciplinary h project "HOLA ~ Evidence
and Analysis of Hol Avalanche Events’, hitp/fbva foevicac avSO0Mola himl) allow 10 assess the
importance of extrafossils for the interp of high Alpine long-term environmental change

Extrafossils such as Botryococeus, Chlor . Chlamyd: Ustuling deusta, Gacumannomyeoes
or Mycorrhiza spares (e.g. Gl ) indirectly add to the of sail cond hydrological change,
umberline fluctuations and of Alpine forest density, wh spores of coprophilous fungi (cg Podespora,

Sporormiella, Cercophora and Sordariaceac) may account for the 6500 year old history of human and grazing
impact in Austria.

Digital photographs of all d ined and und d extrafossils allow now o set up a new
Internet-Database in order to firm as a forum for palynologists working on fossils in regions
worldwide, and to allow d ination and di in this field of rising interest o environmental scicatists,

archacologists, geographers and geologists.

The abundance of snow algae (Chloromonas and Chlamydomonas) in Holocene bog
sediments linked to shifts in Alpine Timberline and snow-avalanche
frequency in Tyrol, Austria

Walde, C.'; Wild, V."; Remias, D.'; Liitz, C."; Luzian, R. & Haas, J. N.'

! Department of Botany, University of Innsbruck, Austria.
* Department of Avalanche and Torrent Research, Austrian Federal Office and
Research Centre for Forests, Innsbruck, Austria.

The Quaternary history of snow algae is completely unknown today. Blooms of the Chlorophyceaen
algae Chlamyd. nivalis and Chlor nivalis frequently cause Red Snow™ in artic and
alpine snowfields at summertime due to the massive ace lation of lary car ds. Many of these snow
algae survive a snowmelt and other unfavourable conditions by building cyst-like resting stages. These cysts have
a well developed, long-lasting cell wall with species-specific omamentation and can be recognized in
palynological studies.

Here we present the first comparative study on Chlamydom and Chl cysts found in
Holocene sediments from two bogs in the Austrian Alps (Schwar i o & Schwar inalpe in Zillertal,
see also our project homepage HOLA -~ Evidence and Analysis of Holocene Avalanche Events',

ul
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