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Insights from pollen -based quantitative

reconstructions
A Background

A Method : The Landscape Reconstruction Algorithm
(LRA: REVEALS and LOVE model) o tests and
validation archaeological questions

A Potentials for archaeological questions® 3 examples

0 Transformation of the landscape in NW  Europe 2000 -
1000 BC - Application of the REVEALS model

0 Transformation of the landscape of South Sweden from
the 18th century - Application of the LOVE model

0 Diversity of use of the landscape by humans in S Sweden

A Conclusions



Quantification ow h a tthe groblem with pollen?

A Fossil pollen assemblages provide a record of past
vegetation composition, both natural (climate -induced) and
anthropogenic (human-induced).

A Buté .Biases due to intraspecific differences in pollen
productivity and dispersal characteristics need to be
corrected if pollen-based guantitative reconstruction of
plant abundance (in percentage cover) are to be achieved

A Such correction is possible thanks to the Landscape
Reconstruction Algorithm of Shinya Sugita (Sugita, 20074a,
b); uses models of pollen dispersal and deposition

A The LRA was validated and applied over large parts of
Europe and in N America (in progress in China and Africa )



Non-Arboreal Pollen Percentages

Mechanistic model instead of modern analoque approach
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LandscapdreconstructiorAlgorithm (sugita 2007a & tHoloceng
modelsof pollenvegetation relationships
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REVEALS model
Validation of the model

A Ex: S Sweden
Hellman et al. 2008a (JQS), 2008b (VHA)

In other reqions:

Denmark; N Finland, SW Norway, Switzerland ,
N America

ASK for references !



Validation : Study region
S Sweden 85 lakes in each province
Skane Smaland |
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REVEALS Validation:
Ské&ne (Open Landscape)

Observed VEGETATION
(percentage cover)

POLLEN Percentages

Skane observed vegetation 26 taxa <1%
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Rumex ace : :
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13% Juniperus
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Poaceae Pinus Tilia
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Calluna
Bg};la Cyperaceae
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Potentilla
/ Ranunculus
— < Fagus Rubiaceae
[ —— 7%
Secale \
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Comp SF. Chic
Cerealia Plantago
41%
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REVEALS evaluation:

Example: Skane (Open Landscape)
Observed VEGETATION REVEALS

(percentage cover) —— ESTIMATED VEGETATION  —

Ské&ne observed vegetation 26 taxa <1% Acer
Rumex ace . Acer Picea Carpinus
2% Picea Carpinus 7% Pinus Juniperus
13% Juniperus | 3% Tilia
Fraxinus Alnus Calluna
Poaceae Pin Tilia Poaceae 4% Filipendul
19% 2% Uimus 24% Bellla aniago
b 20 antago
Betula Calluna ° Potentilla
0 Cyperaceag Coylus g nunculus
3% Filipendula 3%  Rubiaceae
Potentilla Rumex
Ranunculug Fagus
— Fagus Rubiaceae Cyperaceae 1(%/
_————— 7% 2% 6
Secale \
2% Comp. SF. (
Quercus 5% ~1%
0 Fraxinus
3% _q0 Sesct:)/ale Ulmus Quercus
/élc?rl;? . 0 2% Salix
u
Salix
Comp SF. G
|_Cerea|ia Pantago Cerealia
0,
41% 32%

arboreal plants



REVEALS Validation:

Smaéland (semi-opem)
Observed VEGETATION
(percentage cover)

POLLEN Percentages

Cereali
5%

6%

Smaéland observed vegetation, 26 taxa <1%

Poaceae
18%

I

|

Y'
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Carpinus
Fraxinus
Juniperus
Salix
Tilia
Ulmus
. Comp. CF. Chic
Picea Filipendula
44% Plantago
Potentilla
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Calluna
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trees
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REVEALS Validation:

Smaéland (semi-opem)

Observed VEGETATION

(percentage cover)

REVEALS
ESTIMATED VEGETATION
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Transformation of the landscape In
NW Europe ca. 2000 - 1000 BC
(ca. 4000 - 3000 BP)

A New interpretations of archaeological
data for the Bronze Age o herds of
grazing animals, transhumance over large
areas of Denmark and S Sweden
(e.g. K. Kristiansen et al. 2013)

A Use of the REVEALS model



Grasses, sedges, weeds, meadow 0 pastureland herbs
GL — Grass Land (all herbs)

Work achieved for another purpose: reconstruction of past
vegetation for the purpose of climate modelling and the study of
land cover-climate relationships at the regional spatial scale, in
particular the effect of anthropogenic deforestation on climate.

Reconstructions using REVEALS at a 1° x 1° spatial scale
(gridded data)

for 5 time-windows of the Holocene
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History of regional vegetation in Skane (Krageholmsj 6n)

Pollen Proportion Regional Vegetation Proportion
(Gaillard 1984)  Estimated by REVEALS Model
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History of regional vegetation in Sm aland (Trummen)

Pollen Proportion Regional Vegetation Proportion
(Digerfeldt 1972) Estimated by REVEALS Model
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Conclusion

A Deforestationin Europein general and in
southernScandinavia iparticularwaslarge
between4000 and 2000 BRith maximum
valuesof openlandaround2500 BRhat are
almostaslargeasaroundAD 1800

A Thispictureisin better agreementwith the new
Interpretationsof archaeologicatecordsfrom the
areathanthe earlierassumptionasedon
pollenpercentageghat often strongly
underestimated landscapapenness



LOVE model

A Example of Evaluation of LOVE model:

I Cuietal. 2013, submitted EcoEvol,
S Sweden

A Other evaluations:
I Sugita et al. 2010, QR N America
I @verballe -Petersen et al. 2013, J Veg Sc
Denmark
I Mazier et al. in press, Rev Pal Pal S Sweden



LRA application Cuiet al. 2013, 2015 - Study Region

Q 2 large lakes for REVEALS

3 small lakes for LOVE

Mazier et al.
In press,VHA




