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Regional and local vegetation reconstructions
— applications for revealing biodiversity dynamics
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Introduction Regional and local vegetation reconstructions
How has land use and land cover changed on different temporal The Landscape Reconstruction
and spatial scales, and how have these changes influenced Algorithm (LRA) will be used to
biodiversity during the last 3000 years? Our working hypothesis is set the spatial scale. LRA includes
that biodiversity is favoured by variations in intensity and two separate models, REVEALS Sugita (2007)
frequency of human activities such as clearing of forests, and LOVE, to estimate vegetation |r-------------------------------I The Holocene, 17,
increased grazing and abandonment caused by population abundance from fossil pollen data ' | pollen counts - REVEALS - 22972 & 283257
reduction due to e.g. epidemics or wars. To test the hypothesis, it at regional (104-105 km2) and | from large sites (52%'323;552??ﬁﬁiZIJfgﬁ?;;"”
is crucial to obtain records of vegetation changes with detailed local (2-20 km?2) scale, :
time resolution and, moreover, to be able to set the spatial scale. respectively. It relies on the i
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Step 1

petween sites within a region an estimates of
Lindhultsgolen pollen counts LOVE the relevant

consequently represent regional
vegetation. On the other hand,
differences in pollen loading
among small sites (<10-100 ha)
represent differences in plant
abundance within a given
distance from the site shore at
individual sites.

from target sites

(Local Vegetation Estimates) source area

of pollen at
vegetation composition within
the relevant source area of pollen
Step 2
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}7 f Lake Fiolen

L ake Abodasién For different time-windows, regional vegetation composi-
tion for Smaland area will be derived by the REVEALS model
using pollen counts from Fiolen and available relative pollen

% e Viodifed after productivity (Brostrom et al. 2004 and Nielsen 2004) as

Gaillard in press

inputs. The high resolution data will enable a decadal
comparison with known historical events, such as
epidemics, wars and agricultural development. The pollen
source area corresponds to approximately 100 km<Z around
Lake Fiolen and is shown in the figure to the left. Regional
historical maps, such as Prince Carl’s forest map from 1845,
can be used to test the modelling results.

Our study area is located in Smaland in southern Sweden, and
high resolution pollen analyses of sediment cores from large anc
small lakes are used for quantitative reconstruction of past lanc
cover. Here we present our project and the primary methods that
will be used. We also present some preliminary results and the
following steps in the project.
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” ‘ ’ e S composition, estimates of relative pollen productivity, and
o pollen counts from smaller-sized sites (i.e Abodasjén and
“ o0 Lindhultsgol, see poster by Petra Bragee et al.) to quantify the
0 S0 1000 1500 2000 2500 vegetation proportions of constituent taxa within the relevant
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2 o (number of persons) source area. Historical records, such as land division maps from
g ™ the 18t and 19t century that indicate the land use at specific
= i . . .
S 0 samole positon o vears, as well as archaeological data (e.g. changes in ancient
] L] ” : N i
s m 210pb and 137Cs datings cultures and remains), will be compared to the LRA output. The |
g 7o g Sample positions for the changes in palynological richness will be related to the land use
] first round of 14C-datings . . . .
change to reveal some biodiversity dynamics.
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Magnetic susceptibility (10" m?3/kg)

e Construct a detailed chronology from radioisotope datings (219Pb, 137Cs, 14C) and mineral

Magnetic susceptibility measurments from Lake Fiolen indicate magnetic measurements.

increased erosion due to intensified land use, suggested by ® Perform high resolution pollen analysis from large and small lakes from Smaland, southern
higher magnetic mineral content in the upper part of the Sweden, with focus on the latest 3000 years.

sediment sequence. An intensified land use could possibly
correspond to a population increase during the latest centuries in
the parish where Lake Fiolen is situated, tentatively matched until
good chronology is obtained. However, the increase in magnetic e Relate the palynological richness to land use to reveal biodiversity dynamics.
susceptibility could also be explained by bacterial magnetism.
The mineral magnetic variations are used for correlation between

e (Quantitative reconstruct regional and local vegetation using Landscape reconstruction algorithm.

e Compare the LRA output to historical and archaeological data.

References

) : : - . . : . Contact
Brostrom, A., Sugita, S. & Gaillard, M.J., 2004: Pollen productivity estimates for the reconstruction of past vegetation cover in the cultural

Daniel Fredh

. . . . 210 landscape of southern Sweden. Holocene 14, 3, 368-381.
th e SEd | m e nt CO reS a n d, tOget h e r Wlth ra d | O | SOtO pe d atl ng ( P b, Nielsen, A.B., 2004: Modelling pollen sedimentation in Danish lakes at c. AD 1800: an attempt to validate the POLLSCAPE model. JOURNAL Department of Geology
. . . OF BIOGEOGRAPHY 31, 10, 1693-1709. Lund University
137CS a N d 14C) WI I | e N a b I e CO N Stru Ctl O N Of a d eta ] Ied Ch rO N O I Ogy. Sugita, S., 2007a: Theory of quantitative reconstruction of vegetation |: pollen from large sites REAVEALS regional vegetation composition. S('jlvegatan 12, 223 62 Lund, Sweden

Holocene 17, 2, 229-241.

Sugita, S., 2007b: Theory of quantitative reconstruction of vegetation I: all you need is LOVE. Holocene 17, 2, 243-257. E-mail: daniel.fredh@geol.lu.se



https://www.researchgate.net/publication/237426056



