" EUROPEAN
PALAEOBOTANY
& PALYNOLOGY
CONFERENCE

University College Dublin, Ireland
12-17 August 2018




0250

USING ANNUAL RESOLUTION POLLEN ANALYSIS TO SYNCHRONIZE VARVE AND TREE
RING RECORDS

Martin Theuerkauf, Eike Engelbrecht, Tobias Scharnweber

University of Greifswald, Greifswald, Germany

Tree rings and varved lake sediments are valuable archives that
at the same time allow studies with (sub)annual resolution and
provide a chronology through layer counting. In reality, building
chronologies from a single record is susceptible to error because
single rings/varves may be invisible or missing. In lakes, non-
varved periods may occur. For tree rings, single records can easi-
ly be synchronized over broader regions on the basis of the ring
width pattern, which allows to remove errors and to build long
regional time series. For varved lake sediments, such approach is
not possible because varve thickness does not show similar varia-
tions between sites. We here explore whether annual pollen anal-
ysis is suitable to synchronize varve records. Particularly taxa that
flower irregularly in a masting pattern may be suited for that task.
Masting is known for a number of tree taxa, including Fagus and
Quercus. For Fagus, years with strong flowering are known to be
synchronous across regions and beyond

We sampled four short sediment cores from two large lakes in
NE-Germany, 110 km apart. Annual samples were taken in the
varved section, which includes ~90 years in Lake Tiefer See and
30 years in Lake Arendsee. Pollen percentages and pollen accumu-
lation rates of Fagus and Quercus were compared with each other
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and with masting data from forest monitoring, tree ring data and
weather observations.

Pollen accumulation of Fagus is closely correlated between all
cores; all masting years are indicated by high pollen accumula-
tion. Apparently, annual variations in the pollen production of
Fagus are indeed preserved and recognisable in varved sediments.
For Quercus, correlation between the two sites is instead low, ob-
viously flowering is less synchronous across the region. Pollen
accumulation of Fagus also shows close correlation with weather
observations; years with high flowering and hence high pollen ac-
cumulation follow a sequence of years with a cool, wet spring in
the first year and a warm summer in the second year. Finally, for
Fagus also a link between pollen accumulation and tree ring width
is observed; all years with high pollen accumulation correspond
to narrow tree rings. In masting years tree resources are allocated
to pollen and seed production rather than to wood production.
Overall, in NE-Germany pollen accumulation of Fagus is well suit-
ed to annually synchronize varved sediment records over a region
and possibly allows to link varve chronologies with tree ring re-
cords.
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Ice cores from the mid latitude glaciers are capable of retaining in-
formation on past climate, environment and human activities on
seasonal/annual time resolution. However, for a correct interpre-
tation of these records a good chronological control is essential.
Annual-layers counting of seasonal variations in chemical species
and oxygen isotope ratios (8'®0) is a powerful tool, but cannot
always be successfully applied to alpine glaciers because of inho-
mogeneous snow accumulation. Absolute time markers such as *H
peaks and Sahara dust horizons, together with radiometric meth-
ods as #°Pb, radiocarbon from carbonaceous aerosol particles and

AMS-dating are commonly used to obtain the age depth model
of ice cores. Recent advance in pollen analyses from ice cores has
shown the high potential of pollen as a chronological tool for ice
core dating. In this contribution, we present an algorithm devel-
oped to build a high-resolution pollen based timescale and we sub-
stantiate examples of its successful application to Alpine glaciers
(Adamello and Mt. Ortles, Italy). Finally, we use pollen data from
the glaciers to infer variations in past snow accumulation and cli-
mate for the last century.
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