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This web page provides a photographic narrative of selected raw results1 obtained within the
project ”Recent glacier retreat – a new source of high-mountain paleovegetation
reconstruction and clues for the future alpine landscape”, which is financed by the Swedish
Research Council (VR). The project has run during two years and a final report will be
submitted to a high-impact scientific journal after the completion of the last year of field
sampling, i.e. 2010.
Short project description
Predominant climate warming during the past 100 years has fundamentally altered the
preconditions for physical and biological systems in alpine and subalpine regions. As a
consequence a new, greener and biologically richer mountain world is emerging. Climate
models predict continued warming by about 3°C until the end of the 21st century. For the
purpose of proper landscape management, there is an urgent need to project the consequences
for future landscape evolution. Responses of the alpine treeline and the forest-alpine tundra
ecotone are crucial in this respect since a tree cover has a steering effect on the plant cover
structure and biodiversity patterns. Moreover, the tree vegetation affects the large-scale
energy balance and feeds back on the entire climate system. Hypothetically, warming by 3 °C
could raise the alpine treeline by 500 m or so, which would leave only a tiny fraction of the
present alpine landscape in a treeless state, with cascading effects on the biotic composition.
Based on treeline performance during the past century, it may be questioned if that could
really happen. The current project seeks to elucidate that possibility by use a paleoanalogue
approach. This implies an attempt to find out whether birch (or other species) grew as high as
predicted for the future, during the early Holocene when temperatures were c. 3° warmer than
today. For that purpose, a new source of information is used, which is based on different kinds
of “fossil” plant material exposed on the forefields in front of receding glaciers. Results
obtained up to the present reveal that basins currently occupied by glaciers supported stands
of birch and some pines between 9700 and 6100 years ago. Subsequently, trees have not
returned, obviously a consequence of a substantially cooler climate. The warm phase of the
past century has not reached the minimum level prevailing during the last-mentioned interval.
This material represents a unique possibility and the only reliable way to obtain spatialprecise reconstructions of major facets of high-alpine vegetation in a distant and warmer past.
Aside of its purely scientific value, this project has a strong pedagogic side as it provides a
concrete view of climate impact on both the living and physical landscape.
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All ages of dated megafossil tree remains displayed below are given as calibrated
values). Dating is carried out by Beta-Analytic Inc. Miami, USA.
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The glacier Helagsglaciären (Härjedalen)

About a century ago, the glacier extended down to the lake and outwash plain,
where several megafossil birches have been recovered. 1345 m a.s.l.

Birch log (arrow) dug out from outwash sediment. 1405 m a.s.l. 7790 BP.
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Piece of birch stem preserved in outwash sediments, 1350 m a.s.l. 9520 BP.

Same locality as above. Basal part of a small birch. 9020 BP.
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The Glaciers Sylglaciären (Jämtland)

Left. The glacier Storsylglaciären. By the end of the Little Ice Age, the glacier
extended downslope to the lake. Right. The glacier Ekorrglaciären, reached the rocks in
the lower part of the image about a century ago.

As climate warms, birches are
approaching the glacier. This
large sapling has become
established 1210 m a.s.l., which is
about 300 m higher than the
current local treeline.
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Detrital birch wood washed down from growth sites higher upslope. Left. 1275 m a.s.l.
7170 BP. Right. 1350 m a.s.l. 9550 BP.

Left. Birch log exposed at a frontal moraine. 1345 m a.s.l. 8710 BP. Right.

Pine trunk displaced from a growth site higher upslope. 1210 m a.s.l. 9530 BP.
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Left. A large chunk of birch bark right at the front of the glacier Ekorrglaciären.
1350 m a.s.l. 9020 BP. Right. Birch stem with intact bark. 1275 m a.s.l. 7500 BP.

Remnant of birch tree preserved by a frontal moraine at the glacier
Ekorrglaciären 1320 m a.s.l. 7170 BP.
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Heavily decayed birch remains at the front of the glacier Ekorrglaciären. 1394 m a.s.l.
9290 BP. This site is 470 m higher than the local treeline.
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The glacier Tärnaglaciären (S. Lappland)

About a century ago, the glacier covered the entire image.

Remnants of a pine trees, downwashed from original sites higher upslope.
Left. 1065 m a.s.l. 8400 BP. Right. 1070 m a.s.l. 9530 BP.
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The glacier Kårsaglaciären (N. Lappland)

The front of the glacier has receded by c. 125 m since about AD 1900. The
front is positioned only c. 100 m above the nearest (2 km) birch treeline. At
no other Swedish glacier does birch trees grow that close to the lower glacier
terminus.

Extremely well preserved birch stem. 880 m a.s.l. 8710 BP.
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Left. Detail of the birch stem depicted right above. Right. Birch log
protruding at the glacier front. 930 m a.s.l. 7000BP.

Left. Pine (upraised) with some intact roots. 940 m a.s.l. 7000 BP. Right.
Detrital piece of a pine trunk. 940 m a.s.l. 11 760 BP.
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Pine log dug out from outwash sediment. 940 m a.s.l. 9280 BP. Notably, the top of
the log has been scraped and polished by the ice.

Peat cake with birch twig, drifting with the main outwash stream from the
glacier. 950 m a.s.l. Not yet dated. The strongly compressed peat contains
fragments of common forest mosses and ericaceous shrubs.
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Birch log recently washed out from beneath the glacier. 990 m a.s.l. 9060 BP.
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