Reconstruction of spatial organization within archaeological sites through pollen
and non-pollen palynomorphs analyses. Preliminary results from the early
Neolithic site of La Draga (Girona, Spain).
Jordi Revellesi and Francesc Burjachsii,iii,iv
The integration of pollen and non-pollen palynomorphs (NPP) analyses in
archaeological deposits, apart from providing palaeo-environmental data, offers the
possibility to obtain evidence of socioeconomic practices, in terms of documenting
crops, gathered plants, stabling of flocks, etc. This acquires special attention since the
Neolithic, when the storage of crops and stabling of domestic animals was generalized.
In this work, we present the preliminary results of the spatial analysis of pollen and NPP
taxa, carried out in order to obtain a better understanding about the use of space within
the settlement of La Draga (Girona, Spain), dated in 7270-6750 cal BP, and to
reconstruct the formation of the several archaeological structures and sedimentary units
of this pile dwelling site located in the shore of Lake Banyoles.
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EPD and ArkeoGIS : data exchange and implementation between archaeology and palynology
Loup Bernard1
1

Maison Interuniversitaire des Sciences de l’Homme, University of Strasbourg, 5 allée du général
Rouvillois CS 50008, 67083 Strasbourg,France.

For two years now, the European Database and ArkeoGIS exchange data. Both programs link
data online, in open and free online solutions.
This partnership is of great help in mutliple ways :
Archaeologists are aware of the existence of palynologic studies around theyr sites
Archaeologists have links to taxa and publications they would probably not have
found
14C related data, and depth data are very appreciated and used
Palynologists have access to archaeological data
Palynologists have access to other existing palaeoenvironmental analysis (Treerings,
14 C, soil analysis, marine level 14C etc..)
and access to literature and online projects that they might use
Finally,
The tools work good together, it also makes it easy to implement each dataset
new experiences in ABM (AMENOPHYS, AMEDEES) and modeling are led, using
both data in Netlogo
The mapping of those data has a good effect in implementing the collaboratve work
Contact author: loup bernard(at)unistra.fr
Presenter: Loup Bernard

Holocene climate change, vegetation dynamics, lake-level changes and anthropogenic impacts in the
Lake Urmia region, NW Iran
Talebi, T.,a Ramezani, E.,a Djamali, M., b Alizadeh, H., c Naqinezhad, A., d Alizadeh, K., e
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Two short sediment cores from the southwestern corner of Lake Urmia provide a record of vegetation
dynamics, lake-level changes and the role of climate and humans in shaping the landscape around
Lake Urmia over the last 2550 years. Our results suggest the prevalence of steppe vegetation and
relatively arid climate in the area from 2550 to 1500 cal BP. However, a prominent peak of Riella
spores may indicate a short-lived lake-level rise for the period 1900–2000 cal BP. The next period,
1500–550 cal BP is characterized with the expansion of oak forests under a rather moist climate
and/or a decline in agro-sylvo-pastoral practices in the area. Agricultural activity in the area can be
inferred from sporadic occurrences of Vitis, Ricinus and Juglans pollen from the beginning of the
record. The rise of saline habitat pollen types between 1100 and 800 cal BP, along with increased
values of magnetic susceptibility and organic matter, suggest a lower water level and the subaerial
exposure of saline mud flats. Thus, the Medieval Climatic Anomaly seems to be warmer-than-present
in the Lake Urmia region. From 450 to 150 cal BP, the decline in Quercus and high values of
Artemisia, along with higher lake levels and high magnetic susceptibility values, could be associated
with the Little Ice Age. Since 500 cal BP, Quercus and Riella steadily decline and fade out towards
the surface of the core, whereas pollen types attributable to steppe and desert vegetation increase. Our
findings suggest that the regional forest coverage in the highlands of Zagros and Azerbaijan has
reached its minimum during the recent decades, while Urmia's lake level dropped dramatically most
likely as a function of extensive anthropogenic activities and general climate aridification.
Keyword: Rapid climatic changes, Anthropogenic activities, Vegetation history, Riella, Lake Urmia
Corresponding email: e.ramezani(at)urmia.ac.ir
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Palynological and Physiochemical Monitoring of Iranian Honey
Akbari Azirani, T.,a Ramezani, E.,b Henareh, F., b Alizadeh, K.,c Behling, H. c
a- Department of Physical Geography, Faculty of Earth sciences, Shahid Beheshti University, Iran
b- Department of Forestry, Faculty of Natural Resources, Urmia University, Iran
c- Department of palynology and climate dynamics, University of Goettingen, Germany
With its various landscapes, Iran is an important region for natural and monofloral honey production.
However, because of few researches on quality of Iranian honey and lack of an internal monitoring
system, this valuable product is not permitted to be exported to European countries. Therefore
investigations on floral origin and chemical compositions of Iranian honey are highly demanded
because they would not only improve the quality of the product but also make its export feasible. In
this research we analyse honeys from Isfahan and West Azerbaijan provinces in Iran by means of
palynology and NMR (Nuclear magnetic resonance) chemical analyses to evaluate the quality of this
product and identify the regions where monofloral honey can be produced. The result of our project
would be accessible to Iran Agricultural Organization (Jahad-e Keshavarzi) and beekeepers of the
respective provinces.
Keywords: Melissopalynology, NMR analysis, Iran, Physiochemical analysis, monofloral honey
Corresponding email: t_akbari@sbu.ac.ir
Presenter: Tayebeh Akbari Azirani

POLLEN-BASED RECONSTRUCTION OF THE MIDDLE AND LATE HOLOCENE VEGETATION AND CLIMATE HISTORY OF
THE UPPER KAMA REGION (MIDDLE CIS-URALS, RUSSIA)
Elena Lapteva
Laboratory of Paleoecology, Institute of Plant and Animal Ecology, Ural Branch, Russian Academy of Sciences
8 Marta st., 202, Yekaterinburg, the Russian Federation, 620144, lapteva@ipae.uran.ru
Study region: a) Surface samples are from tundra to steppe zones of the Ural Mountains;
b) Pollen-based reconstruction were obtained for the Upper Kama region (border of modern southern and middle taiga, Middle Cis-Urals).
Material and methods: 231 surface pollen spectra and four peat cores were studied by pollen analysis.
12 radiocarbon data were obtained . Quantitative methods were used for reconstruction past
vegetation and climate: Biome method (Prentice et al., 1996), Modern Analog Technique (Polygon 2.3.3 software
(Guiot, 1990; Nakagawa et al., 2002) and PAST software (Hammer, Harper, Ryan, 2001), and statistical-information
method (Klimanov, 1976,1984).

What results are obtained? Detail information present on poster!

Lateglacial and Early Holocene Vegetation and Climate
Development in Bohemian - Moravian Highlands (Czech Republic)
1,2
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The investigated area comprises a vast mountain range
reaching up to 800 m a.s.l. and constitutes border area
between two geographic units Bohemia and Moravia.
Albeit, palynological research has focused on these
uplands already several times modern methods
concerning especially the setting of precise age-depth
models and investigation of non-pollen palynomorphs
lacked. Five new profiles were analysed palynologically.
We calculated the REVEALS model, which estimates the
absolute proportion of selected pollen taxa in vegetation in
a regional scale. The development of the Holocene
climate parameters was reconstructed by using
Macrophysical Climate Modeling (MCM).
According to resulting data our study concentrates
particularly to the period of the Late Glacial and Early
Holocene, the time prior the Neolithics.

Lubenský les
Kameničky

Hradec n.
Svitavou
Jedlová
Šestidomí

Map of all ever investigated
localities in region of the Bohemian
- Moravian Highlands:
Newly analysed: Jedlová,
Šestidomí, Lubenský les, Řásná,
Hradec nad Svitavou
From the Czech Quaternary
Palynological Database:
Kameničky
The other localities were poorly dated, therefore
cannot be used for further analyses:

Řásná

Hydrometeorological stations we obtained data from:
Svratouch, Nedvězí, Velké Meziříčí, Kostelní Myslová

The start of a sedimentation in all
profiles dates back to the Late Glacial
(around 13 000 yrs BP). The record
continues throught the Early Holocene.
Than on the majority of localities the
sedimentation is interrupted (in a
time span of 10 000 yrs BP to 6 500 yrs
BP). The duration of such hiatuses
varies and in some profiles dating of
subsequent sediment layers is even
unfeasible and therefore it can´t carry
information about younger part of the
Holocene (the case of Šestidomí and
Jedlová).

IV.
III.
II.
I.

Comparison of the main tree species where development is expressed in
percentual proportion related to time scale (calibrated years BP). Climatic
parameters were calculated on the basis of 30-yrs long time-line
measurements of weather the conditions in Svratouch hydrometeorological
station.

1 - Bezděkov, 2 - Zlatá louka-Podmoklany,
3 - Velké Dářko, 4 - Hojkov, 5 - Loučky, 6 - Doupě,
7 - Řásná, profile A, 8 - Horní Pole, 9 - Suchdol,
10 - Stálkov, 11 - Pfaffenschlag, 12 - Bláto,
13 - Zalíbené, 15 - Rváčov, 20 - Závidkovice,
21 - Palašiny, 22 - Malčín, 23 - Chranžbož,
24 - Hroznětín

The results of REVEALS model - quantitative estimates of regional vegetation was reconstructed for 500
years time windows during the Holocene (calibrated years BC/AD).
A large site (lake), which was the model originally developed for, was substituted by multiple small sites
(bogs, altogether 6) according to previous simulations. However, in some time windows only 2 sites fit, which
resulted in low input pollen counts.This fact causes long error estimates.

Vegetation and climate development until the
Neolithics:
Late Glacial:
I. Continental climate with low temperatures and
low precititation
- open landscape with pine trees

hiatus

Early Holocene:
II.Abrupt change, climate got warmer and
became more humid (12 000 BP)
- pine and birch expanded
hiatus

hiatus

III. Cooling and prominent decrease of annual
precipitation made conditions highly continental
- pine and birch, gradual increase of hazel and
also onset of spruce expansion
IV. Increased temperatures and precipitation,
long-term steady conditions, climatic optimum of
the Holocene
- hazel maximum, lime, oak and elm, high spruce
expansion, pine and birch decreased to minimum

hiatus

hiatus

Hiatuses
In some of the profiles microcharcoals peaks occure, especially during the Mesolitics (around
8 500 BC in Jedlová and Šestidomí) and the vegetation structure seems to be shaped by fires. Fires
on bogs could cause the presence of the hiatuses, at least it can be considered on the sites of
Řásná and Hradec nad Svitavou. In some profiles also alder carr onset can be questioned (e.g.
Hradec). Although, alder percentages are not overall convincing. According to the MCM, hiatuses
occurence correspond to the period of high climate continentality with severe droughts incidence,
which could be a critical factor for sediment formation.

Refugia
Since the Late Glacial the proximity of
thermophilous trees refugia is probable - pollen
grains of Picea, Corylus, Quercus, Ulmus, Alnus
were recorded in all of the profiles, as well as
early occurence of their continuous curves was
Future plans
Calculate MCM from other hydrometeorological stations and
achieve better climate specification in an area adjacent to pollen
profiles. Is MCM able to trace subregional differences in historical
conditions?
Focus on local vegetation development around each analysed
profile by using pollen accumulation rates.

The research leading to these results has received funding from the European Research Council under the European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement no. 278065.
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Pollen-based climate
reconstructions for the last 15,6 ka
in the central italian Alps
Roberta Pini & Cesare Ravazzi, CNR–IDPA Milano (I)
Lorenzo Castellano, New York University (USA)
Francesca Vallè, Univ. of Milano Bicocca (I)

topics
¾ fossil pollen as proxy for quantitative
past climate reconstructions
¾ searching for modern analogues in the
EMPD (European Modern Pollen Database)

¾ application of regression and calibration
techniques on Late Glacial – Holocene pollen
spectra from Pian di Gembro (1350 m asl)
¾ pollen-based T and P reconstructions for
the central italian Alps are obtained

IDPA

¾ climate oscillations are recorded and
compared with other proxies

Pini et al. (2016)

Research partially funded
by the CNR-DTA NextData Project

FROM LATE PLIOCENE TO EARLY PLEISTOCENE: POLLENINFERRED VEGETATION AND CLIMATE CHANGE IN THE NORTH
CAUCASUS, NORTH-WESTERN CASPIAN REGION
Geological Institute, Russian Academy of
Olga D. Naidina

Sciences, Moscow, Russia;
onaidina@gmail.com

On the basis of pollen assemblages in sediment cores
and outcrops from the North Caucasus climatic
fluctuations and related changes in vegetation can be
recognized for the time from 3.6 to 0.8 Ma.
The vegetation of the North Caucasus shows changes
consistent with climatic warming at around 3.2 Ma
which coincides with a period of warming in the
Mediterranean and probable represents the “Mid
Pliocene Warm Period”. This is the first evidence for
this event yet found in the Caspian region.

Summary of pollen data and reconstruction of vegetation
zones during the beginning of the Quaternary Period in the
North Caucasus and the Volga region.
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Northwest Russia,
boreal forests zone

Lena River Delta

Lena River Delta,
tundra zone

Northwest Russia

Bottom lake
sediments

Soil sediments

Moss polsters
and soils

Surface pollen spectra
Moss polsters and soils

Drivers of regional and local boreal forest
dynamics during the Holocene
Niina Kuosmanen
Department of Forest Ecology, Czech University of Life Sciences Prague
Department of Geosciences and Geography, University of Helsinki
contact: kuosmanen.niina@gmail.com

Aims
 To investigate the Holocene history of western taiga forest
at the western range margin of Siberian larch (Larix sibirica)
 To assess the relative importance of climate and forest fires
on variation in long-term boreal vegetation in regional
scale (lakes) and in local scale (small hollows) during the
Holocene in northern Europe
Main conclusions
 Siberian larch and Norway spruce (Picea abies) have been
constantly present in the study area the last 10 000 cal yr BP
suggesting that taiga forests have persisted in the study area
throughout the Holocene
 Although climate is behind the long-term changes in
regional vegetation, in local scale disturbances, site-specific
characteristics and species interactions overrule the impact
of climate on changes in long-term boreal forest dynamics

For more info → see the poster!
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European alpine floods aggravated by past Human impact: coupled
evidences from sedimentological and pollen analysis of Lake of Allos
E. Brisset1,2, F. Guiter1, C. Miramont1, T. Troussier1, P. Sabatier3, Y. Poher2, R. Cartier1,2, F. Arnaud3, E. Malet3, E. Anthonyy2,4
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4 Institut Universitaire de France
*e-mail: elodie.brisset@gmail.com
2

Motivation
In mountain, vegetation changes due to land use may
influence catchment sensitivity to erosion and
consequently to trigger more intense floods.
How humans have modified flood response to climate ?
What this means for flood-risk mitigation strategies ?

Approach
Based on the sediment archive of the Lake of Allos, we
document both the occurrence of mountain river floods
(sedimentology) and vegetation changes (palynology) in
the course of the last 7000 years.
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Quantiﬁcation of microscopic charred particles in pollen slides
1

2

By Frederike Verbruggen, Ignace Bourgeois and Philippe Crombé
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Charred plant fragments are ubiquitous in archaeological samples.
However, their quantities vary. Charred particles in pollen slides are usually
ethod was
measured qualitatively and assigned to classes (+, ++, +++). A method
ntrations.
ations.
developed to objectively and quantitatively assess their concentrations.

METHOD
Over 35 fields, evenly distributed among each microscope slide, were photographed using a mounted
camera. Image analysis software was taught to recognize charred fragments in the pictures based on
different parameters, such as color and sphericity. If necessary particles could be manually added or
discarded. This analysis results in absolute measurements of a whole suite of variables.
1)

Factors, such as diameter and area were quantified for each encountered charred particle.

2) Spiking all palynological samples with a known amount of Lycopodium spores, as well as concisely
ly
ncen
ntration
ns,
s
calibrated camera equipment, allowed the summed area of all charred particles to be translated to concentrations,
expressed as mm2 charred material per ml sample.
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Biostratigraphy
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1) In the earliest Preboreal the concentration of
charred particles is low, suggesting low fire activity.
However, the encountered particles are relatively
large (>125 Pm2), which implies that local fires have
occurred. The fact that charred sedge seeds were
encountered in the lowermost level, shows that
even relatively wet areas were burnt. Whether these
fires have a natureal cause or whether they were
started deliberately remains unclear.

2) During the Rammelbeek phase and the LatePreboreal two distinct peaks in the concentration
of charred material can be seen. These peaks
probably represent phases with increased fire
activity. However, the relatively small size of the
charred particles (<70 Pm2) suggests that the
fires were not in the direct vicinity of the study
location.
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Pollenanalysis:F.Verbruggen(BIAXConsult,2016)
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3) After the Preboreal, when birch rapidly declines,
the concentration of charred particles remains low.
Nonetheless particles are relatively large during the
Atlantic phase, which points to local (small-scaled?)
fires in the depression.
4) During the Subboreal an increase in the concentration
of charred particles is observed. This can likely be attributed to increased
human activity in the wider area, as it coincides with higher percentages
of anthropogenic indicators, such as pollen of cereals and arable weeds.

MORE INFORMATION

CONCLUSIONS

People with an interest in the use of plant
remains in archaeological contexts, such as
palynological, macrobotanical, wood,
charcoal and organic residue analyses
are more than welcome to contact me:

Quantifying charred particles in pollen slides using advanced image analysis software
provides a better understanding of fire activity in the past. Although the origin of past
fires will often remain unclear, fire frequency and the proximity of the fire source can
be reconstructed.

verbruggen@biax.nl

Biologische Archeologie
Landschapsreconstructie

The development of vegetation of peatbog from late middle
Holocene to recent days - preliminary results
Malvína Čierniková
Department of Soil Science, Faculty of Sciences, Comenius University in Bratislava, Slovak Republic

Aim – to reconstruct origin of Kubínska hoľa Mts., its regional vegetation development and possible
human impact
Methods – pollen analysis, radiocarbon dating, LOI
Discussion – from these preliminary results is the most interesting thing the visible increase of Abies,
Fagus and Carpinus while other tree curves are decreasing – probably caused by human deforestation.
This theory is also supported by increasing curves of secondary human indicators as Rumex acetosa,,
Plantago lanceolata and Urtica.
Acknowledgement – supported by Czech Science Foundation (P504/11/0429)
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Hydroclimatic changes in Talesh Mts, NW-Iran, during the Lateglacial and Holocene, based on chironomid and pollen analyses
Cyril Aubert1, Morteza Djamali1,2, Frédéric Guibal1, Hamid Lahijani2, Abdolmajid Naderi2, Jacques-Louis de Beaulieu1, Ali Pourmand3, Arash Sharifi3, Alain Thiéry1,Philippe
Ponel1, Tayebeh Akbari Azirani4, Emmanuel Gandouin1
Introduction
- Iran is a zone of complex interactions between three main climatic systems
(European Westerlies, Indian Ocean Summer Monsoon and Siberian
Anticyclone).
- Chironomids are an useful proxy for lake water-level, salinity and temperature
reconstructions.
- This present study is the first one based on chironomids (Insect, Diptera) in Iran.

1 Institut Méditerranéen de Biodiversité et d'Ecologie marine et continentale, IMBE-CNRS, IRD, Aix Marseille Université, Université d'Avignon, Technopôle Arbois-Méditerranée, Bât. Villemin, BP 80, F-13545 Aixen-Provence cedex 04 (France).
2 INIOAS: Iranian National Institute for Oceanography and Atmospheric Sciences, No.3, Etemad Zadeh St., Fatemi Ave., Tehran, Iran, 1411813389, 14155-4781.
3 Rosenstiel School of Marine and Atmospheric Science, Department of Marine Geosciences, RSMAS/MGG, University of Miami, 4600 Rickenbacker Causeway, Miami, FL 33149, USA.
4 Department of Palynology and Climate Dynamics, Albrecht-von-Haller-Institute for Plant Sciences, Georg-August-University of Göttingen
Assistant Prof. of Climatology, Department of Physical Geography, Faculty of Earth Sciences, Shahid Beheshti University (S.B.U), Tehran, Iran.
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Main results
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- LGI and early-Holocene are characterised by strong summer drought and
temporary lake (cf., dominance of low-water level taxa).
- The delayed start of the deciduous forest recolonisation at 8500 cal year BP is
contemporaneous with weaker summer drought (cf., dominance of higher
water-level taxa).
- The rest of the Holocene is characterised by alternation of low-water level
periods with high-water level ones (radiocarbon dating are still in progress).

Paralauterbornellia
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flavipes- type
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Conclusion
These lake water-level fluctuations are probably induced by changes in the rainfall seasonality.
Corynoneura articatype
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Potential of high-altitude pollen record of an Alpine peat
bog for quantitative paleoclimate estimates
Giulia Furlanetto1,2, Federica Badino 1, Michele Brunetti3 , Elena Champvillair1, Mattia De Amicis 1,
Valter Maggi1, Roberta Pini2, Cesare Ravazzi2, Francesca Vallé 1.
Local training set along the La Thuile
Valley (close to the Rutor Glacier)

The aim of our work is to investigate the potential of a high-altitude pollen record from an Alpine peat bog (TBValter,
close to the Rutor Glacier, Western Italian Alps) for quantitative paleoclimate estimates. We used 217 Alpine modern
pollen samples from the EMPD and 27 samples arranged along an altitudinal gradient (local training set) as modern
analogues for fossil pollen spectra.
Authors’ affiliation
1Dept. of Environmental and Earth Sciences, University of Milano - Bicocca
2CNR - IDPA, Research Group Vegetation, Climate, Human Stratigraphy - Lab. of Palynology and Palaeoecology
3CNR - Institute of Atmospheric Sciences and Climate (ISAC), Bologna

Research partially funded by the CNR-DTA NextData Project

“Fire & biodiversity conservation”
a

’s initiative to assess biodiversity responses to
disturbance regimes
D. Colombaroli, P. van der Knaap, J. van Leeuwen, W. Tinner & GPWG collaborators*

Goals

Holocene biodiversity trends in key biodiversity hotspots
key ecological factors explaining regional to global
latitudinal diversity gradients…
…with focus on biodiversity responses to disturbance
regimes (fire ecology, forest dynamic)

Implementation

Activities
* http://www.gpwg.paleofire.org

high resolution pollen+CHAR records (ALPADABA),
DB interface & data processing in R
distributed queries across DB’s (GCD and EPD)

ongoing research: biodiversity changes during cultural
transitions in the Alps Æ POSTER
involving stakeholders: testing relevant questions for
biodiversity conservation and future responses of
species and communities to global changes

daniele.colombaroli@ips.unibe.ch

Reconstructing past herbivore abundance using
dung fungal spores: a taphonomic approach
Eline van Asperen
Liverpool John Moores University, UK

Growth and
Soil
sporulation environment
© Chris Johnson

Recovery

Key results
 Low spore influx in summer
 Best predictors of dung
fungal concentrations:
grazing intensity and
vegetation cover
 Low concentrations of
Sporormiella
 ‘Background’ level of fungal
spores

?
Actualistic experiments

Chillingham Wild
Cattle Park

Coupled terrestrial and aquatic ecosystems evolution of Lake Allos
since ca. 13,500 cal. BP (Mediterranean French Alps)
Rosine Cartier, E. Brisset, F. Sylvestre, F. Guiter, C. Paillès, C. Miramont
Aix-Marseille University, CNRS, IRD, UM 34 CEREGE , UMR 7263 IMBE

Diatoms
Pollen
P
ollen
Ostracods

A multiproxy approach highlighting the relationships
between climate, vegetation cover and the aquatic system
(1) Major shifts in aquatic communities and vegetation
during the Mid Holocene climatic transition (ca. 7000-6000
cal. BP)
(2) Changes in lake water chemistry since the opening of the
vegetation due to increased pastoral activities (ca. 3000 cal.
BP)

Sedimentology/Geochemistry

EXTRACTING DATA FROM THE EUROPEAN POLLEN
DATABASE USING EPDr PACKAGE FOR R
Diego NIETO-LUGILDE, Grettel VARGAS-AZOFEIFA,
José MANJÓN-CABEZA, Francisca ALBA-SÁNCHEZ

Departamento de Botánica

www.europeanpollendatabase.net

https://www.r-project.org/

“EPDr“
INTERACTING TOOL
Connect to EPD DDBB
connectToEPD ( )
Download data
Count/Percentages:
- All taxa
- Pollen
- Non-pollen
palinomorphs
- etc

Data restrictions!
getRestriction ( )

Chronologies
getChronology( )
getC14 ()
getDatation( )

Zonal Atmospheric
Bomb 14C

getCounts( )
getAgedCounts( )

EPD ages:
- Original
- Fossilva
- Others

Standard
Taxonomy

clam
epdrCLAM( )

Digitized by
EPDr Team, UGR

getAges( )

Unify counts by
time:
- Age Ranges
- Interpolations

Age models chosen
by user

New Age–Depth
Model

Quality Index
(Blois et al, 2013)

Chalcolithic
6000/5900-4300/4200 Cal BP

Statistical analysis in R:
- Niche modelling
- Biodiversity analysis
- Temporal analysis
- Plotting in R (ggplot)
- etc

Export data:
- GIS
- etc

References
Blois, JL, Williams, JW, Fitzpatrick, MC, Ferrier, S, Veloz, S, He, F, Liu, Z, Manion, G, and B Otto-Bliesner (2013). Modeling the climatic
drivers of spatial patterns in vegetation composition since the Last Glacial Maximum. Ecography 36:460-473.

Bronze Age
4300/4200-2950/2850 Cal BP

Long-term dynamics of a remarkable Corsican wetland
(Bagliettu peatland, 209 m a.s.l.)
Yoann Poher, Philippe Ponel, Frédéric Médail, Valérie Andrieu-Ponel, Frédéric Guiter
Institut Méditerranée de Biodiversité et d’Ecologie marine et continentale (IMBE); Aix-Marseille Université; Univ. Avignon; CNRS; IRD

Investigate the long-term development and biodiversity of the Bagliettu peatland in response to environmental
changes (fluviatil) and anthropogenic activities

Bagliettu peatland
(209 m a.s.l.)

-Palaeoentomology: Coleoptera, Trichoptera
and other Insects

Sisyphus
schreberi

Rhitrhodytes
sexguttatus

Trichoptera
case

-Palaeobotany: seeds (comparison
with previous pollen data)

Vitis vinifera

Alnus sp.

The infilling of an abandoned paleochennal and its colonisation by a riparian forest
led to a turn-over of insect fossil communities between 3700 and 3200 cal. BP.
Open-land and coprophilous beetles as well as herbaceous seeds suggest an
increase of anthropogenic pressure in the landscape since 1700 cal. BP.
EPD Meeting 1,2,3 Juin 2016

Late Holocene vegetation dynamics and disturbance regimen in North Patagonia (Lat 38°-40°S)
Álvarez-Barra*, V., Fontana*, S and Giesecke*, T
*Palynology and Climate Dynamics, Georg-August-Universität Göttingen

Sites of study

Lake Avutarda ;1610m.

Lake Bruja; 1069m.

The aims of this project are to (i) reconstruct the late Holocene environmental
history, (ii) identify the principal local and regional drivers of vegetation changes,
(iii) compare the effect of disturbance events between sites at different altitudinal
positions, and (iv) examine the fire-climate interaction across time.

Preliminary results show frequent deposits of
tephra, derived from volcanoes, mostly located
in Chile. We are comparing the impact of these
tephra depositions as well as fire events
between the two sites. This work will
contribute to an understanding of the
importance of disturbance for the vegetation
composition and help reconstruct changes in
Holocene climate near the forest steppe
ecotone in Patagonia.

A consortium charged with the task of indexing Mediterranean
biodiversity data, a new way for datamining in ecology

Open to your participation
Open source,
simple datastructure
Open and non-centralized
Open and free science

EPD Data in test!!!!

adapting the methods of other disciplines
$VWURQRP\3K\VLF0DWKpPDWLFV(FRQRP\,QIRUPDWLF$OJRULWKPLF«

-> INTEROPERABLES and MULTIDISCIPLINARY
EPD days 1 - 3 juin 2016 romain.david@imbe.fr,
jean-pierre.feral@imbe.fr, thierry.tatoni@imbe.fr

Complementing the Pollen Data ̶ Refining the Understanding
of Climate-Human-Environment Interactions
- Two Case Studies from SE Norway and NW Russia Magda Wieckowska-Lüth
Graduate School ‘Human Development in Landscapes’
Institute of Prehistoric and Protohistoric Archaeology, University of Kiel

Approach and Objective
The coring site Lake Skogstjern, SE Norway, provides pollen analytical investigations with a high temporal resolution of 12
to 38 yr/cm, showing a detail picture of environment development in a long-term perspective. Complementary techniques
of non-pollen palynomorphs (NPP) analysis as well as loss-on-ignition (LOI) and determination of geochemical element
distribution were also employed on its sediments, allowing the consideration of the palaeoecological interactions, climate,
and human influence for more than 10500 years. The lake represents, due to its rather small size, an extra- local pollen
signal.

Results

The data from LOI and geochemistry
display high erosion fluxes between
10500 and 4600 cal. BP, which can be
attributed to the effects of climate
change. In contrast, the late Holocene
is
characterized
by
principal
catchment stabilization, although an
increasing trend is observed since ca.
1700 cal. BP, obviously in response to
human impact.
Important vegetational changes in the first two thirds of the Holocene seem
to have been solely controlled by climatic changes. Nevertheless, the pollen
analytical data shows that first evidence of human agency emerges already
during the Mesolithic, reflecting small-scale openings of the forests by the
assistance of fire. First traces of agriculture occur during the Early Neolithic.
Those are, however, signs of rather small scale ‘cereal cultivation’ and of only
limited animal husbandry. During the following periods, there is again and
again evidence of anthropogenic activity, it remains, however, on a low-level
and does not generate any significant palaeoenvironmental changes. Human
beings start to play a significant role in shaping their environment only in the
last two millennia with the establishment of a full farming community.

The analysis of NPP reveals that
there are several visible shifts in
their assemblages, in particular
during the first half of the
Holocene, demonstrating changes
in the aquatic ecosystem as a
response to disturbances or
changes in factors such as water
depth,
nutrient
status,
pH,
turbidity, water temperature or
catchment erosion.

Approach and Objective
The site of Veksa, NW Russia, is characterized by archaeological layers, comprising all periods from the Mesolithic through
to the Medieval period, including pile dwelling-like structures from the Late Neolithic. Today, the settlement remains
extend along a river bank. However, silty and layered sediments rich in organic matter point to rather lacustrine
environments in the past. A multi-proxy approach, including the analyses of pollen and NPP along with geoarchaeological methods of amongst others a near-site sediment profile aims at reconstructions of both the on-site
conditions during the phases of occupation and the evolution of the local environment over the millennia.

Results

In the deposits investigated up to
now, more than 150 different NPPtypes could be distinguished, many
of which are of unknown origin, and
the analyses are still proceeding.

The first pollen analytical results display several
phases of increased disturbance regime within the
vegetation in the course of the Holocene. A clear
attribution to human agency, however, is
problematic because unambiguous anthropogenic
indicators are missing or, respectively, emerge only
in the recent past, as in the case of cereal pollen
grains. In the face of this, the NPP assume a special
role in distinguishing between artificial and natural
disturbances of the local environment.

In the oldest stage, increased abundance of diverse fungal spores, including some possible dung and erosion indicators, correlates with phases of siltation,
suggesting a lake shore situation. Thereafter, the occurrence of Cyanobacteria and rotifer eggs along with water plants pollen and the elevated amount of organic
matter indicate a highly productive aquatic environment. The following huge frequencies of green algae, among them Zygnemataceae point to the presence of
shallow-water pools probably during seasonal river flooding, before in the recent past most NPP-types diminish markedly, while first traces of agriculture occur.

Contact: mwickowska@ufg.uni-kiel.de

Holocene vegetation dynamics of sub-montane rainforests following volcanic
deposition in the Kerinci Seblat National Park, Sumatra (Indonesia)
Christina Ani Setyaningsih, Siria Biagioni, Asmadi Saad, Yudhi Achnopha,
Supiandi Sabiham, Hermann Behling

Role of ENSO-onset on the vegetation
dynamics and fire regime of the sub-montane
vegetation ecosystems

Effect of volcanic deposition on the
sub-montane vegetation communities
and how the vegetation succession
develop through time

History of human impact (if any)
on the ecosystem of Kerinci Seblat
National Park

To find out more, please visit our poster
EFForTS-CRC990:
Ecological and socioeconomic functions of tropical lowland rainforest transformation systems (Sumatra, Indonesia)

Late glacial and Holocene environmental history on the eastern slope of the Middle Ural
Mountains, Russia.
N.K. Panova, T.G. Antipina

Institute Botanic Garden, Ural Branch, Russian Academy of Sciences. E-mail:antanya1306@mail.ru
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Sites stored in the EPD

Reaction of biota to the late glacial climate amelioration in the
Danubian Lowland (SW Slovakia)
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 In the Western Carpathians is assumed presence of
northern cryptic refugium of several temperate species
 In this region is however insufficient number of
palaeorecord dating back to the Full Glacial (74-14.6 ka) to
prove early occurrence of temperate biota
 Our study site is located at a Western
Carpathian/Pannonian lowland border
 Palaeorecord capture the Full Glacial/the Late Glacial
boundary and displays the biota shift caused by climate
improvement

Vegetation history of the Eastern Romanian Carpathians during the
Late Glacial recorded in sediments from Mohoú crater
Papadopoulou M.L.¹, Bormann M.¹, Magyari E.K.², Veres D.³, Schäbitz F.¹
CRC 806 Our Way to Europe

University of Cologne

¹ University of Cologne, Institute of Geography Education, Cologne, Germany
² Eötvös Loránd University, Department of Palynology, Budapest, Hungary
³ Romanian Academy, Institute of Speleology "Emil Racovita", Cluj-Napoca, Romania

Drilling Campaign

Study Area

The drilling campaign of Mohoú peat bog was held during the
summer of 2014 using an hydraulic hammer piston corer (with
the use of PVC and steel liners) mounted on a ﬂoating coring
platform (UWITEC system).

Mohoú is a Sphagnum peat bog located in the Ciomadul Massif
of the Harghita Mts., near Tuúnad Bai, in the eastern
Carpathians. The bog extends in an area of approximately 80 ha
at the upper part of a circular volcanic crater (Tantau et al. 2003,
Karátson et al. 2016).

42 sections were taken in two overlapping cores in less than 2 m
distance. Coring started at 881 cm depth below water surface in
the peaty sediments and reached down to a maximum depth of
2995 cm (core two).

The peat bog lays on the limit of the beech and spruce forests
covering the summits around the crater. The vegetation type of
the peat bog belongs to 'Vaccinio uliginosi – Pinetum silvestri'
plant vegetation association, while the zonal vegetation of the
area is the 'Symphyto cordati–Fagetum' association (Coldea
1991).

Methods
To recover pollen assemblages from the sediment core, sediment
sub-samples of 3 cm3 were taken at 16 cm intervals. All samples
were prepared with standard KOH and acetolysis followed by HF
treatment and mounted in glycerin. A light microscope (400x
magniﬁcation) was used to determine pollen and spores, and
they were identiﬁed through pollen keys and atlases. A minimum
of 500 pollen grains were counted for each sample, but in some
cases, only a 300 PG threshold was reached. The software Tilia
2.0.2 (Grimm, 2004) was used to calculate pollen percentages.
Pollen-taxonomic nomenclature is based on Beug (2004).

The elevation of the mountain, in addition with the winter frost in
the area determine the climate of Ciomadul massif, which can be
characterized as continental temperate. According to the nearest
settlement, located in Baile Tuúnad, the mean temperature in
January is around -5˚C and in July 18˚C, with the latter being the
warmest month of the year. Annual precipitation is around 800
mm reaching its maximum during summer (Kristó 1995).

Fig.1: Location and photos of the drilling campaign (Modiﬁed after http://maps-for-free.com)
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Fig.2: Pollen percentage diagram based on Mohoú core
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Here, we report the results of pollen analysis obtained from the uppermost part of the sediment core,
reaching down to the depth of 2113 cm. The pollen content in the lowermost part of the proﬁle (> 22 m)
was too low for statistical reliable counts.
An age of around 30 ka at about 15.2 m depth is supported by radiocarbon ages as well as the chemical
match of primary tephra deposits in the Mohoú core with known tephras from the Carpathian volcanic
ﬁeld.
Pinus is the pollen type that dominates among the arboreal species, but Quercus and Betula are
constantly present in the vegetation composition. Regarding the herbaceous taxa, it is clear that
Poaceae and Artemisia perform the highest percentages in the pollen diagram, followed by
Cyperaceae.
The percentages of the microcharcoal indicate local as well as extra local ﬁre events in a big extend.

Fig.3: DEM of Ciomadul volcano
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Precarious position of Scottish Pinus sylvestris on edge of Eurasia?
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On the edge: thresholds of
woodland regeneration
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There is global concern over the risk of
abrupt shifts between forest & open
ecosystems. Scottish palaeoecology
has a clear of example which has yet to
be fully explained.

Pinus sylvestris (Scots pine) coexisted with peatland
for millennia in a dynamic equilibrium. Strong
contrasts emerge in the mid-Holocene: short-lived
northward range expansion was followed by
contraction across the NW & survival in the more
continental NE. Climate & human impact are
considered the main drivers, but the mechanisms
remain unclear.
What is needed?
 Meta-analysis using standardised chronologies &
cut-off values for pollen representation to assess
synchroneity of the ‘pine decline’
 Reanalysis of sequences for coprophilous fungal
spores as a grazing proxy since soils are poorly
suited to growth of disturbance indicators
 Ecohydrological and/or dynamic
modelling to test causal mechanisms
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Heterogenous pattern in fire activity in a
homogenous climate: test using Holocene charcoal
records from Northern Romanian Carpathians
Gabriela Florescu1,3, Ioan Tanţău2, Anca
Geantă2, Angelica Feurdean3
1

Stefan cel Mare University of Suceava, Romania
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Rationale
We provide site-specific histories in an area
characterized by similar climate, in order to primarily
examine the relationship between fire activity and
local scale controls of burning (vegetation, land use).

We hypothesize that:
i) if the dominant control on burning in this area was
climate, we expect similar patterns across all sites.
ii) if the local-scale drivers regulate biomass burning,
differences between sites should become more
evident.
Iglesias et al., 2014. Frontiers in plant science, 5.

Comparison of the modern vegetation with pollen spectra in terrestrial and lacustrine
surface samples of the Lake El’gygytgyn (Chukotka, Russia)
E.Raschke1,2
1) Alfred Wegener Institute for Polar and Marine Research, Potsdam, Germany;
2) Arctic and Antarctic Research Institute, St. Petersburg, Russia (elena.raschke@awi.de)

Lake El'gygytgyn (67 °30'N, 172 °05 'E) is located 110 km north of the Arctic Circle, in the
Chukotka Peninsula, about 250 km south of the Pevek. The lake level is 492 m a.s.l. The maximum
water depth is about 174 m and the lake diameter is about 12 km. The diameter of the nearly circular
crater, framing the lake is about 18 km [1]. Vegetation on the territory of the crater can be attributed to
the more northerly subzone of typical tundra [2]. Forest border is 150 km south-east of the lake. In the
crater dominate grassy vegetation with occasional patches of shrubs, mainly, willow (Salix) or dwarf
shrub birch (Betula exilis) [3]. The vegetation cover is not continuous.
A total of 56 surface lake sediment samples [3-5] and 17 surface soil samples from the crater slopes
have been studied. The data show that the spectra of the soil adequately reflect the local vegetation,
although the percentage of many herbaceous plants is underestimated, and woody shrubs, in contrast, are
too high. All spectra indicated the presence of long-distance-transported pine pollen (Pinus s/g Haploxylon)
(up 25%), most likely of dwarf stone pine. The pollen of Alnus fruticosa is also found in all samples in an
amount of 10-50%, while in the crater alder is not growing. However, it is widely distributed in the regional
vegetation and extends far to the north [6]. Another integral element of all spectra is the dwarf birch (Betula
sect. Nanae). Its content ranges from 10 to 50%, as well as alder pollen. However, it is growing in the
surrounding lake area and therefore the contribution of long-distance-transported pollen is not so high. In
samples taken under the dwarf birch, its pollen content is 40-50%. Thus, the presence of dwarf birch pollen
in the amount of 15% or more may indicate its appearance in the vegetation of surrounding areas.
Ericaceae is very well reflected in the spectra of the soil, where their percentage reaches up to 40%. Pollen
of Cyperaceae and Poaceae are also well documented in the spectra and reaches 55% and 15%
correspondently. The content of spores in most spectra is relatively low (max. 10%), despite their
significant role in the vegetation. Only in one sample, selected from the top of the mountains, the
percentage of spores of Selaginella rupestris is 50%. Remarkable is a very moderate concentration in the
spectra of soil pollen of Salix and Dryas, which also play an important role in the surrounding lake
vegetation. The pollen of insect-pollinated plants are usually very poorly represented in the spore-pollen
spectra. Overall, our results are quite similar to those obtained by T. Matrosova [4], but our findings are
based on more detailed geobotanical description of the sampling sites.
The modern spore-pollen spectra of lake sediments are very similar in composition to those of the
soil samples, but display a more homogeneous picture. The percentage of pollen from trees and shrubs
are almost identical in all samples and reach up to 80%, indicating a greater contribution to the formation
of long-distance-transported pollen in spectra. Pollen of herbs reflect species that grow in the vicinity of
the lake. Spores occur in all samples, basically from Selaginella rupestris (up to 4%).Thus, the sporepollen spectra from the lake sediments reflect regional and local (in crater) vegetation, while the spectra
of soils reflect more regional and extra-local (around the sampling point) vegetation.
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Spatio-temporal changes in forest composition inferred from fossil pollen records in the Upper Midwestern USA
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Forests of the past?

Modelling approach

Prediction results

• Today’s forests are in a transient state following perturbation by
land-use following European settlement.

• We develop a Bayesian hierarchical model that is ﬁtted using the
No-U-Turn Sampler, a variant of the Hamiltonian Monte Carlo
algorithm.

• Using calibration phase parameter estimates, for each point in
time, we can determine the potential vegetation distributions.

• Therefore, to understand how forests are changing, we need to
understand their history.
• Sedimentary fossil pollen data provides some insight about past
vegetation, but the relationship between deposited pollen and vegetation is a complex function of many variables, including diﬀerential production and pollen dispersal.

• To estimate the relationship between vegetation and pollen, we
rely on having both types of data for at least one point in time.
• Times for which we have both vegetation and pollen data are used
to calibrate the model, by allowing us to estimate the parameters
that govern pollen dispersal and production.
• For times with only pollen data, parameter estimates from the
calibration model are used to predict the latent vegetation state.

• These reconstructions can be used both to validate independent
ecosystem model runs and can be assimilated with model results
to improve inference.
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• For computational eﬃciency, pollen data is aggregated over 100
year intervals and a coarser spatial grid is used.



• However, using fossil pollen paleo-records, public land survey data,
and statistical modelling, we can quantify spatio-temporal relationships and uncertainty allowing us to reconstruct vegetation
composition by taxon for the past 2000 years.

• The space-time prediction model is implemented using a predictive process framework with an exponential covariance structure.
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• For a given core, grains are classiﬁed by taxa and tallied for a
sequence of depths.
• Using age-depth models calibrated with macrofossil dates, we can
infer approximate ages given depth.
• However, there is uncertainty associated with this process as a result of uncertainty from dating, the age-depth model, and variable
sedimentation rates.
Public Land Survey (PLS) Records
• Historical land-survey records from the time of settlement have
been digitized and aggregated to an 8 km2 grid.
• These maps provide a snapshot of forest composition in time.

Calibration results
• As expected, when we compare settlement era pollen proportions
to vegetation proportions for each pond location, the relationship
is not one-to-one because of dispersal and diﬀerential production.
• The calibration model includes deterministic components that account for these eﬀects.

ASH

BEECH

BIRCH

G

G
G GG
G
G
G G
G
G
G
G
G
GG
GG
G
GG

GG

G

G
G

G
G

GG
G

G
G
G

G
G
G

G
G
GGG G
GG G
G
G
GG

G

G
G

G

GG
G

G

G

G

G
G
G

G

G

G

G

Fig 6. Estimates of proportional composition for ﬁve key taxa.
Columns correspond to taxa, while rows correspond to time
in hundreds of years before present (YBP). PLS proportional
composition maps are shown in the top row, which corresponds
roughly with 100 YBP. Left-most column shows the locations of
the pollen cores for each time interval.
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Fig 7. Ecologically and statistically signiﬁcant changes for hemlock among pairs of time intervals. Red regions indicate significant increases in composition through time, while blue regions
indicate decrease.
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Fig 4. Raw pollen proportions plotted against the vegetation
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and the model-prediction pollen proportions (black dots).

PLS data

Pollen data

• We are working on understanding compositional changes along
the forest-prairie ecotone.
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Summary and next steps
• There were signiﬁcant changes in forest composition over the last
2000 years in the Upper Midwestern USA.
• The developed framework allows for the prediction of composition
maps through space and time while accounting for uncertainty.
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Fig 2. Pie maps for 12 taxa, where each pie illustrates the
proportional composition of pollen (top) or PLS (bottom) for a
given location.
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Fig 1. Left: Fossil pollen records from a network of sites in
the spatial domain with samples in 0-2000 YBP. Most records
come from the Neotoma database. Right: Total stem density as
determined by the PLS data for the Upper Midwest domain.
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• After ﬁtting the model, we can use parameter estimates to generate pollen proportions as predicted by the model, and expect
these to fall more closely to the one-to-one line.
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Fig 3. Pictograph highlights that both vegetation and pollen
data are available at only two times, settlement era and present
day. We calibrate using settlement era data to avoid the eﬀects
of land-use change. For times where only pollen data is available,
the latent vegetation composition can be inferred.
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• Fossil pollen data from sedimentary lake cores acts as a proxy
record for the surrounding vegetation.
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Fig 5. Maps of the relative composition for several key taxa
of the PLS data (col 1), pollen data (col 2), and pollen predicted by the calibration model for dispersal kernels (cols 3 and
4; Variable GK: taxon-speciﬁc Gaussian kernel; Variable PLK:
taxon-speciﬁc Power Law kernel) .
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DETERMINATION OF MODERN POLLEN
DEPOSITION IN MURAT MOUNTAIN
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6 Tauber trap placed to 3
different elevation and moss
samples collected on each point.

Figure 1. The study area
Figure 2. Tauber pollen traps and moss samples in Murat Mountain.

The aim of the study:
to determine the modern pollen
distribution by Tauber pollen traps
and moss samples in Murat
Mountain where 3 different
phytogeographic area has been
combined.
Figure 3. Pollen analysis of moss samples in the laboratory

DETERMINATION OF LATE HOLOCENE VEGETATIONAL HISTORY OF AKTAŞ LAKE
AND ITS SURROUNDING AREA BY PALYNOLOGICAL ANALYSIS
Sinem ERSİN1, Nurgül KARLIOĞLU KILIÇ1, Hülya CANER2, Ahmet Evren ERGİNAL3
1

Istanbul University, Faculty of Forestry, Department of Forest Botany, Bahçeköy-İstanbul, TURKEY
2 Istanbul University, Institute of Marine Sciences and Management, Vefa-İstanbul, TURKEY
3 Ardahan University, Faculty of Humanities and Letters, Department of Geography, Ardahan, TURKEY

¾ The aim of the study is to
perform palynological analysis on a
core (AC2) taken from Lake Aktaş
and to shed light on Late Holocene
paleoclimatic and paleovegetation
characteristics recorded within the
lake deposits.

Figure 2. Lake sediment core sampling
Figure 1. The study area

9Lake Aktaş is a soda lake
located in northeastern Anatolia.
It is situated on the international
border between Georgia and
Turkey.
9It covers an area of 24 km2 at
an altitude of 1798 m.
9The depth of the lake is
generally between 1.5-2 m
varies.
This study was supported by TUBITAK (Project number: 114Y835).

Figure 3. The pollen diagram of AC2 core

ApproachingtobuildupaChinesePollenDatabase
JianNi
InstituteofGeochemistry,ChineseAcademyofSciences,550081Guiyang,China
CollegeofChemistryandLifeSciences,ZhejiangNormalUniversity,321004Jinhua,China
Email:nijian@vip.skleg.cn

The first, nationalwide data collection for building up a Chinese Quaternary
Pollen Database was conducted about 20 years ago, within the framework of
palaeovegetation mapping project BIOME 6000 of the International
GeosphereBiosphere Programme (IGBP). Firstseries publications of
palaeobiome reconstructions in the MidHolocene and during the Last
Glacial Maximum based on ca. 650 modern pollen records and 120 fossil
pollen records have been performed around year 2000 (Yu et al., 1998, 2000;
Members of China Quaternary Pollen Data Base, 2000, 2001) and later on the
basis of ca. 800 modern pollen records and 190 fossil pollen records (Ni et al.,
2010), all using the Biomisation method (Prentice et al., 1996, 2000; Prentice
and Webb, 2000). More high quality pollen and radiocarbon data has been
recently available and further data collections have been made during the
first decade of the 21st Century. In total 2434 modern pollen records and 228
fossil sites (Chen et al., 2010; Cao et al., 2013) have been used for further 500
year interval palaeobiome reconstructions based on an updated
classification scheme of plant functional types (Ni et al., 2014).
There have been many other pollen data collections at regional and national
scales for modern pollenvegetationclimate study (Table 1) and many other
pollen profiles and cores have been available for past vegetation and climate
studies (Ni et al., 2010). Potentially, ca. 5000 modern pollen (Figure 1) and
1000 fossil pollen records (Figure 2) are so far available in China. We will use
these robust resources to build up a Chinese Pollen Database according to
common protocols as the European Pollen Database adopted (Giesecke et al,
2014), to further explore largescale modern pollenvegetationclimate
disturbance relationships and to numerically investigate past changes of
vegetation and climate in China. This will be a great contribution to the
global pollen database and to the palaeoresearch worldwide.

Figure1.SomeavailablepollensamplingsitesinsurfacesoilsandlakesinChina,and
theirmodernmegabiometypes

Table1.Recentpublishedmodernpollendatasets(collections)fromChina

Region

WesternOrdosandeastern
Alashan Plateau,northernChina
Bosten Lake,NWChina
LatitudinaltransectinSEChina
(Guangdong,HunanandHubei)
YunnanProvince,SWChina

Sampl Depositiontype
eNo.
1452 Surfacesoil,lake
surfacesediment,
mosspolster
608
Surfacesoil,moss
polster,lakesurface
sediments
64
Surfacesoilsand
Tauber traps
61
surfacesediment
25
Surface(soil)
sediments
35
surfacesoil

TibetanPlateau

1202

LakeQinghaibasin,NETibetan
Plateau
Qaidam Basin,NETibetan
Plateau
northernNyainqentanglha Mts,
centralTibetanPlateau
NorthernSouthChinaSea

38

Zoige Basin,easternTibetan
Plateau

23

China

aridandsemiaridnorthernto
westernChina

Topsoil,lakesurface
sediment,moss
polster

References
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Zhaoetal.,2012.

LiYCetal.,2011.
Huangetal.,2010
Yangetal.,2012.
Panetal.,2010a,
b.
Shenetal.,2006;
Luetal.,2011.
Shangetal.,2009.

32

Surfacesoil

Zhangetal.,2012.

37

topsoil

LiQetal.,2011.

74

Marinesurface
sediments
mosspollster

Luoetal.,2013.
LiFRetal.,2011

Figure2.SomeavailablehighqualitypollenrecordsinChinaduringlateQuaternary
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Middle East Pollen Reference Collection and Atlas
Coralie SANTELLI*, Morteza DJAMALI*
*Institut Méditerranéen de Biodiversité et d’Ecologie marine et continentale (IMBE) – UMR CNRS 7263 / IRD 237, Aix-Marseille Université

Fig. 2. Cousinia pollen diversity

5 A rich plant flora. Middle East marks the junction
of several floristic regions (Fig. 1) and displays a very
rich plant diversity. It’s pollen flora should thus be
very diverse and different from Europe and Africa. In
palynological investigations in this region
(Quaternary palynology or any other application of
pollen analysis e.g. the Melissopalynology etc.), , a
specific pollen flora and atlas is needed to help
pollen identifications. This project is the starting
point to create such a pollen flora for the Middle
East that we call the Middle East Pollen Reference
Collection (MEPRC) and atlas.

5 An enlarging collection. We collect our materials
from local herbaria in the Middle East as well as the
European herbaria. Examples are the Herbarium of H.
Akhani in Tehran (Iran) and the Royal Botanical Garden
of Edinburgh (Arabia). Flowers are also occasionally
collected directly in the field excursions accompanied
by local botanists. A website will be soon established
with a selection of light microscope photographs of the
most common pollen types. A pollen morphological
typification will also be proposed for the region.
Fig. 3. Cousinia versus Centaurea cyanus-type pollen

Fig. 1. Floristic regions of the Middle East
(IT: Irano-Turanian,
SS: Saharo-Sindian, ES: Euro-Siberian, M: Mediterranean)

Djamali et al., 2012

5 A specific pollen flora. Although the Euro-Siberian
part of SW Asia has many pollen types in common with
Europe and Northern Asia, in both Irano-Turanian and
Saharo-Sindian floristic regions (see Fig. 1), a specific
pollen flora is found that is endemic/ subendemic to
these regions. Cousinia is a typical example of an
endemic Irano-Turanian pollen type. This pollen type is
produced by the species belonging to the giant genus
Cousinia which is represented by hundreds of species in
SW Asia (especially in Iran, Turkey and Central Asian
countries). This pollen type is almost absent in the
European and African pollen literature. Fig. 2 shows
how diversified are the pollen morphologies of Cousinia
species. Note that some Cousinia species may be
confused with Centaurea cyanus-type pollen (Fig. 3).

5 References:
Djamali, M., Brewer, S., Breckle, S., Jackson, S.T., 2012.
Climatic determinism in phytogeographic regionalization: a
test from the Irano-Turanian region, SW and Central Asia.
Flora 207, 237-249.
5 Acknowledgment:
We appreciate Prof. Hossein Akhani’s generous offer to
sample his herbarium and we wish to thank the staff of the
herbarium of the Royal Botanical Garden of Edinburgh for
permitting us to sample their Arabian plant collection.
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1 Istanbul University, Faculty of Forestry, Department of Forest Botany, Istanbul - Turkey
2 Istanbul University, Institute of Marine Sciences and Management, Istanbul - Turkey

¾ The first modern pollen
monitoring study in Turkey
with the context of European
Pollen
Monitoring
Programme Protocol was
conducted
by
Karlıoğlu
(2011) in 2007 by placing 6
Tauber pollen traps in
Belgrad Forest (Istanbul) and
6 Tauber pollen traps in
İğneada
Longoz
(waterlogged)
Forest
(Kırklareli) (Fig. 1).
Figure 1. The first pollen monitoring sites in Turkey (Karlıoğlu, 2011).

¾ The annual pollen
influx of Carpinus,
Fraxinus,
Hedera
helix, Alnus, Corylus,
Acer and Quercus
was
higher
respectively
between the period
2007 and 2009 in
İğneada Waterlogged
Forests (Fig 2-3).
Figure 3. İğneada Waterlogged Forest in Kırklareli.

¾ According to three pollen
traps in Belgrad Forest, the
annual pollen influx values of
Carpinus and Quercus were
dominant, and followed by
Alnus and Corylus between
September 2007 and 2009.
¾ Whereas the pollen influx of
Carpinus, Castanea, Quercus
and Pinus nigra has the
most annual influxes on the
soil for the first period
(2007-2008) in the Research
Forest of Istanbul University,
the pollen influx of Fraxinus,
Alnus, Quercus, Pinus nigra
and Cupressaceae has the
most annual influxes for the
second period (2008-2009).
Figure 2. The photos of the identified pollen and counted Lycopodium
spore.
1) Cupressaceae; 2) Cedrus; 3) Pinus nigra; 4) Apiaceae; 5) Ambrosia;
6) Asteraceae; 7) Alnus; 8) Carpinus; 9) Corylus; 10) Humulus lupulus;
11)Caryophyllaceae; 12) Chenopodiaceae; 13) Carex; 14) Ericaeae;
15) Castanea, 16) Quercus cerris type; 17) Fumaria; 18) Geranium; 19) Fraxinus;
20) Plantago; 21) Poaceae; 22) Tilia; 23) Ulmus; 24) Lycopodium spore.

Posidonia as environmental archive:
long-term ecology and conservation views
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R AT I O N A L E
Seagrass meadows are among the world’s most important carbon
sinks, but are facing a worldwide decline.
1.5% of Earth’s seagrass meadows are lost every year emitting up to
25% as much carbon as from land deforestation.
The Mediterranean seagrass Posidonia oceanica grows for
millennia accumulating sediments (mats) beneath the meadows.
Although protected by the Habitat Directive, P. oceanica meadows
are declining at a rate of 5% annually due to human pressure.
Understanding its long-term dynamics may help habitat restoration,
but a palaeoecological view is just starting.

AIM & RESEARCH QUESTIONS
We aim to explore the palaeoecological potential of Posidonia mats
with a W Mediterranean study case (Portlligat Bay, Spain).
1. What are the landscape environmental stressors?
2. Does continental landscape change affect soil quality?
3. Does landscape change impact the seagrass ecosystem?

PA L A EO EC O LO G I C A L A N A LYS E S
Palaeoecological analyses have delivered long-term environmental data-series providing insights into processes impacting the continental
landscape and, in turn, triggering changes in the seagrass functioning.

1. Pollen and microcharcoal records

2. The GRSP record accumulated in the

3. Sedimentological records revealed

enabled to reconstruct climate and
anthropogenic disturbances (agriculture)
for the last six millennia.

mat showed that agrarian activities
affected the AMF microbiota, triggering a
loss in continental soil quality.

that cultivation resulted in soil erosion
that reduced the ability of the P. oceanica
meadow to store carbon since Prehistory.

C O N C LU S I O N S
The physical damage of P. oceanica meadows inducing the current seagrass loss is mainly related to chemical (urban scrap discharges)
and mechanical (fish farming, trawl fishing, anchoring and coastal works) processes. Agriculture, although not being the main factor
inducing seagrass meadows disappearance, has affected the ability to store carbon for a much longer period of time. Our evidences
suggest that measures to reduce/suppress soil erosion caused by cultivation have to be implemented in the Mediterranean Sea coastal
areas if we want to preserve the important ecosystem services that seagrass meadows provide to humans.
López-Merino L, Colás-Ruiz NR, Serrano O, Adame MF, Mateo MA, Martínez Cortizas A. Agriculture reduced the carbon sink of seagrass Posidonia oceanica since Prehistory (In preparation).
López-Merino L , Serrano O, Adame MF, Mateo M, Martínez Cortizas A (2015) Glomalin accumulated in seagrass sediments reveals past alterations in soil quality due to land-use change. Global and Planetary Change 133: 87-95.
López-Saez JA, López-Merino L, Mateo MA, Serrano O et al. (2009) Palaeoecological potential of the marine organic deposits of Posidonia oceanica: a case study in the NE Iberian Peninsula. Palaeogeography, Palaeoclimatology,
Palaeoecology 271: 215-224.
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Abstract for EGU 2016
European Holocene landscape change: a comparison of pollen-based approaches to
reconstructing land use shifts and forest decline

Jessie Woodbridge, Neil Roberts, Ralph Fyfe, Marie-José Gaillard, Anna-Kari Trondman,
Basil Davis and Jed Kaplan
Europe’s primaeval forests have been progressively cleared and fragmented since the first
appearance of Neolithic farming activities around 6000 years ago. Understanding spatial and
temporal changes in forest cover is valuable to researchers interested in past humanenvironment interactions. Here we present a comparison of reconstructed Holocene forest
cover across Europe from three different transformed fossil pollen-based datasets, an
extensive modern surface pollen data set, and modern forest cover from remote sensing.
The REVEALS approach (Trondman et al., 2015) provides a quantified and validated
reconstruction of vegetation incorporating plant productivity estimates, but is currently only
available for a limited number of grid cells in mid-latitude and northern Europe for a limited
number of time windows. The pseudobiomization (PBM) (Fyfe et al., 2015) and plant
functional type (PFT) (Davis et al., 2015) based approaches provide continuous semiquantitative records of land use change for temperate and Northern Europe spanning the
Holocene, but do not provide truly quantified vegetation reconstructions. Estimated
modern forest cover based on the various approaches ranges between ~29 and 54%.
However, the Holocene estimates of vegetation change show broadly similar trends, with a
forest maximum from ~8.2 to ~6 ka BP, and a decline in forest cover after 6 ka BP,
accelerating after ~1.2 ka BP. The reconstructions, when broadly disaggregated into
northern and mid-latitude Europe, confirm that mid-latitude forest cover has declined more
than that in northern Europe over the last 6 ka.
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Poster presentation:
Pollen productivity estimates in a biodiversity hotspot of Central Europe and sampling
effort of the vegetation survey.
Vojtěch Abraham1, Barbora Obstová2, Jan Roleček2, Zuzana Plesková2, Přemysl Bobek1, Karel
Fajmon3, Petr Kuneš1
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Quantitative reconstruction of the past vegetation, which helps us to better understand
vegetation-climate-human interactions, depends on good Pollen Productivity Estimates
(PPE) in the target area. In a region harbouring both steppe and temperate forest
ecosystems of a high diversity, Southern Moravia, we carried out a classical PPE study
according to standard methodology provided by Bunting et al. (2013). During the years
2012–2014, 40 sites were located (20 forests and 20 non-forests), where moss pollsters were
collected for modern pollen assemblages. Vegetation was mapped around these sites in
concentric rings up to 100 m. Vegetation map beyond this area was compiled from: floristic
mapping, knowledge of local experts, forestry maps and vegetation model based on habitat
mapping and phytosociological relevés.
Preliminary results show good gradient for Quercus, Poaceae, Tilia, Carpinus and Anthemis.
The relevant source area of pollen is around 300 m, however the asymptotic pattern of
likelihood function scores is still not very satisfactory. It shows an increase at the distance
between 10 and 30 m. We attribute it to the different ways of sampling vegetation in the 010 m rings and 10-100 m rings area - according to the selected method Bunting et al 2013.
Each method provides slightly different vegetation cover, since each area requires different
sampling efforts. Steep changes in the ring-to-ring proportion of several plants may produce
such an increasing pattern. Our further attempts will lead to the use of a single data source,
i.e. the vegetation model improved in its whole extent by data from inner rings.
This research was supported by the Czech Science Foundation grant No. 16-10100S.
References
Bunting, M.J., Farrell, M., Broström, A., Hjelle, K.L., Mazier, F., Middleton, R., Nielsen, A.B., Rushton,
E., Shaw, H., & Twiddle, C.L. 2013. Palynological perspectives on vegetation survey: a critical step for
model-based reconstruction of Quaternary land cover. Quaternary Science Reviews 82: 41–55.

Pollen Monitoring Programme database - current status and basic statistic.
Vojtěch Abraham, Sheila Hicks, Pim van der Knaap, Jacqueline van Leuwen, Cristin Jensen, Eliso
Kvavadze, Irena Pidek, Martina Hättestrand, Anna Filbrandt-Czaja, Achilles Gerasimidis, Mariana
Filipova Marinova, Karl-Dag Vorren, Heather Pardoe, Margrét Hallsdóttir, Laimdota Kalnina,
Agnieszka Noryskiewicz, Bozena Noryskiewicz, Elissaveta Bozilova, Heather Tinsleyrstrand, Lena
Barnekow, Eniko Magyari, Tiiu Koff, Elena Pavlova, Thomas Giesecke

Accurate vegetation reconstruction in the past inferred from pollen data can be provided only with
the knowledge of pollen dispersal and pollen productivity. Tauber trap is a standard device for
collecting modern pollen assemblages in annual resolution, so they allow to study of an impact of
atmosferic and climatic trends on the pollen loading. Those are few of many questions which led to
the creation of the Pollen Monitoring Programme - palynological community devoted to the trapping
of pollen across the Europe. The data were recently gathered, here we announce the database and
present the basic statistics.
The database encompass 1833 from samples from 263 sites/traps situated in 14 countries: Bulgaria,
Estonia, Finland, Georgia, Great Britain, Greece, Hungary, Iceland, Latvia, Norway, Poland, Russia,
Sweden and Switzerland. The dataset covers period from 1981 to 2013 however only years from
1997 to 2004 reach more than one hundred samples per year. Total pollen accumulation rates (PAR)
vary from 60 grains/cm-2/year in Svalbard to 400000 grains/cm-2/year in Poland or Estonia. These
extreme values are given by year-to-year variation in pollen production. When we consider total
average PAR per trap, the variation narrows from 300 to 150000 grains/cm-2/year in the same areas
(only traps with more than one year included). Factors we used to explain PAR changes in different
geographic areas are the degree of forested landscape, latitude and altitude. The most widespread
taxa in this extensive dataset (appearing in more than 75% of all annual samples) are: Pinus, Poaceae,
Betula, Cyperaceae, Alnus, Salix, Picea and Juniperus-type. Maximal average PAR per trap 3300037000 grains/cm-2/year shows Pinus and Betula in Latvia, Estonia, Poland and Finland.

2000 years of grazing history and the making
of the Cretan Mountain landscape, Greece
JOUFFROY-BAPICOT I., VANNIERE B., IGLESIAS V., DEBRET M., DELARRAS J.-F.
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Palynological results from the Lake Ladoga
postglacial-glacial-preglacial sediment record
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1. The new German-Russian project PLOT (Paleolimnological Transect)
funded by the German Federal Ministry of Education and Research aims at
investigating the Late Quaternary climate and environmental history along a
6000 km transect crossing northern Eurasia (Fig. 1). Special emphasis is put
on the preglacial history. For this purpose shallow and deep seismic surveys
shall be carried out on 5 lakes, which may host preglacial sediment records,
followed by sediment coring based on the results of the seismic campaigns.
The well-studied Lake El´gygytgyn represents the easternmost location of the
transect acting as a reference site. Here, we present the pollen results from
the Lake Ladoga study. Lake Ladoga (Fig. 2) is the largest lake in Europe
Covering an area of almost 18,000 km2. The modern sedimentation processes
as well as the Late Glacial and Holocene history of the lake were studied over
the past decades (e.g. Subetto 2009). The preglacial lake history, however, is
only rudimentary known from the cores drilled in the 1930th. These data
(unpublished report) suggest the existence of marine sediments of
presumably Eemian age, representing a time when Lake Ladoga was part of
a precursor of the Baltic Sea and was connected via Ladoga and Onega
Lakes to the White Sea.
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Fig. 1. Map showing location of transect lakes.

Fig. 2. Lake map with seismic transects
and core location.
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2. Sediment coring on Lake Ladoga was performed with a
percussion piston corer operated from the UWITEC floating
platform (Fig. 3). The operation was logistically supported by
the research vessel “Ekolog”. The sediment cores retrieved
from two sites in western Ladoga (Fig. 2) confirm the seismic
Interpretation of the postglacial sediment succession. At one
of these sites, Co1309, the basal reflector at about 13 m
depth was penetrated ca. 10 m into preglacial sediments.
The studied deposits were subdivided into 5 lithological units:
Unit Ia (ca. 22.78-21.25 m) consists of fine-coarse sand with
pebbles, Unit Ib (ca. 21.25-20.95 m) - silty clay with
intercalated sand layers, Unit II (ca. 20.95-20 m) - silty clay
with fine-coarse sand, Unit III (ca. 20-13.3 m) - sand with
sporadically occurring coarse-sand and clay lenses, Unit IVa
(ca. 13.3-12.09 m) - alternating clay and sand layers, Unit IVb
(ca. 12.09-2.11 m) – laminated clays with intercalated fine
sand layers, Unit Va (ca. 2.11-1.75 m) - silty clay, Unit Vb (ca.
1.75-0 m) - laminated silty clay with fine sand. The sediments
were also analyzed for pollen (Fig. 4). Non-pollen
palynomorphs, such as dinoflagellate cysts and algae
Remains (Fig. 5), were also recorded adding important
palaeoenvironmental information about the lake history.

3. Pollen assemblages (Fig. 4) can be subdivided into 8 main pollen zones (PZ). The lowermost sediments (PZ 1, ca. 22.7-21.9
m, lithological Unit Ia) containing few pollen and cannot be used for environmental reconstructions. Pollen concentration (PC)
Is much higher in PZ 2 (ca. 21.9-20 m, Units Ib and II). Betula and Alnus pollen dominate but Pinus and broad-leaved taxa
(Carpinus, Quercus, Corylus, Ulmus, Tilia) are also common. PC is also high in PZ 3 (ca. 21.9-12.9 m, Unit III). Betula and
Alnus dominate PZ 3 but Pinus, Picea, and broad-leaved taxa are numerous. The assemblages indicate that PZs 2 and 3 were
formed during an interval with climate conditions warmer than Holocene ones. The sediments also contain numerous remains
of fresh water algae (Pediastrum, Botryococcus) as well as cysts of marine dinoflagellates and some brackish water acritarchs
(prasinophytes Cymatiosphaera and Micrhystridium). The dinocysts are poor in taxa presented mostly by Spiniferites ramosus
s.l. and Lingulodinium machaerophorum. Very short processes of the latter species indicate rather low salinity (Mertens et al.
2012). Thus, we may assume that Lake Ladoga was a part of brackish-water corridor between the Baltic and White Seas during
the Last Interglacial (Miettinen et al., 2014). PC is extremely low in PZ 4 (ca. 12.9-8 m, Unit IVa-b) dominated mostly by herb
pollen (Artemisia, Poaceae, Cyperaceae, Chenopodiaceae). It is likely that these assemblages were accumulated during the
late Glacial when an extensive periglacial Baltic Ice Lake was extended along the southeastern margin of the Scandinavian Ice
Sheet having Lake Ladoga as its north-eastern bay starting at ca 15000 cal yr BP. PC is slightly higher in PZ 5 (ca. 8-5.9 m,
Unit IVb) dominated mostly by pollen of herbs, Betula, Alnus, and Pinus but also contains rather significant amounts of Picea
which point to relatively favorable conditions. This climate amelioration is also evidenced in regional pollen records C14 dated to
the Allerod. The Younger Dryas (PZ 6, ca. 5.9-2 m, Unit IVb) sediments are characterized by high percentages of herb pollen
(mainly Artemisia and Chenopodiaceae) indicating the dry and cold climate. Betula, Pinus, and Alnus predominate among the
arboreal pollen suggesting the tundra-steppe vegetation in the lake catchment. PC is drastically increased in PZ 7 (ca. 2-1.1 m,
Unit Ia-b). The early Holocene pollen assemblages are characterized by increased Pinus and Polypodiaceae, while Poaceae,
Cyperaceae, and, especially Artemisia and Chenopodiaceae gradually disappeared from the spectra. The uppermost PZ 8 (ca.
2-1.1 m, Unit Ib) is characterized by further increase in the Pinus and Alnus pollen contents as well as by the significant peak in
Picea percentages.

late Eemian?

Fig. 3 UWITEC floating platform and research vessel Ekolog

Fig. 4 Selected pollen, spores, and palynomorphs diagram of the 1309 core.
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