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Background and aims
In connection with an on-going study of bog-pine establishment and die-off phases believed to
reflect climatically induced hydrological changes in South Swedish ombrotrophic bogs (Edvardsson
et al., 2012a, b), trunks of oak (Quercus robur), ash (Fraxinus excelsior) and alder (Alnus
glutinosa) were found at the peat bog Viss mosse. The main part of the pine material covers the
period 5284-4559 BC (Edvardsson et al. 2012b). However, most of the deciduous trees were found
closer to the margins of the bog and can therefore be assumed to reflect subsequent forest
establishment phases following lateral expansion of the peat deposit.
To combine bog-tree dendrochronology and peat stratigraphy have proved to be useful for
reconstruction of both site development and regional climate variations (Eckstein et al. 2010, 2011,
Edvardsson et al. 2012b). As opposed to the pine-based study of Viss mosse by Edvardsson et al.
(2012b), this study focuses on: (1) deciduous tree species (oak, alder and ash), (2) a later period
(3000-1000 BC) and (3) more detailed peat stratigraphy based on humification, pollen and
macrofossil analysis. Our aims are to; (1) clarify the development and expansion of the peat bog
based on bog-tree dendrochronology and peat stratigraphy, (2) assess these local
palaeohydrological data in the context of regional climate reconstructions based on other proxy
records, and (3) explore climate-related interactions between different species of bog trees.
Material and methods
Site description and fieldwork
The study is based on material form the peat bog Viss mosse, southern Sweden (55⁰51´N,
13⁰49´E), a peat bog used for extensive peat harvesting and described by Edvardsson et al.
(2012b). During fieldwork campaigns in 2010, 2011 and 2012 samples from 75 deciduous trees
were collected with a chainsaw. Three peat sequences were taken with a Russian peat sampler.
Exact positions of trunks and peat profiles were obtained during fieldwork with a GPS. Depths of
the remaining organic deposits were measured with a probe along transects in the area where
most of the in situ trunks were found.
Laboratory work
Ring-width (RW) records from each sampled tree were measured using standard dendrochronological equipment (Schweingruber 1988). The wood material was treated, controlled and
standardized using the methods described by Edvardsson et al. (2012b).
Stratigraphic boundaries of the three peat sequences were identified based on peat characteristics
and degree of humification. Thereafter, each peat-stratigraphic boundary was dated by
radiocarbon. Pollen samples were taken at 2 cm intervals in the stratigraphies beneath the tree
trunks and at 5 cm intervals in peat collected from the remaining stratigraphy above the tree trunks.
Samples for peat bulk density, a physical parameter commonly used as a proxy for peat
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humification (Chambers et al. 2011), were taken over the entire stratigraphic unit. Generally, the
degree of humification reflects bog surface wetness when the peat was formed.
Preliminary results
Ring-width records
Based on 41 oak samples, four ring-width chronologies have been developed, One of these has
been absolutely dated to 1724-1399 BC by cross-correlation with Danish material (Christensen et
al. 2007), while the other will be dated by radiocarbon. So far, radiocarbon dating results from one
oak chronology have yielded an age span of 1282-1076 ± 113 BC.
Due to numerous missing rings and wide age distributions only five of the 33 alder samples were
possible to cross-date. Therefore, several individual trunks have been radiocarbon dated, yielding
ages in the range of 5700-1400 BC. One RW record composited of five alder samples has been
developed, covering the period of 2592-2344 ± 38 BC.
Initially, some alder samples were erroneously identified as beech trees during fieldwork and
subsequent measuring. These trees were also presented as beech (Fagus sylvatica) at the
TRACE conference in Potsdam-Eberswalde in 2012. However, wood anatomical results obtained
thereafter proved that they were indeed alder. These alders are characterized by (1) unusually
thick, but false medullary rays, (2) a more yellowish colour than other alder samples from the site,
and (3) anomalously long life spans (more than 200 years) as compared to the normal maximum
age of alder of about 120 year (McVean 1953). It is presently unclear why these alders have
developed such apparent beech-like features.
Peat stratigraphic studies
The stratigraphic successions obtained at Viss mosse exhibit eight consecutive units in the
marginal part of the peat deposit. Radiocarbon dating of these units provides evidence of a rapid
expansion of the bog with an onset at about 2500 BC.
Discussion and continued work
Preliminary pollen stratigraphic data in combination with the temporal distribution of dated tree
trunks suggest an establishment of alder before the oak population spread across the investigated
area. So far, no fire scars have been observed on the oak trunks, but a layer of charcoal in the
peat indicates a fire event c. 1600 BC followed by a rapid increase in the Betula pollen frequency.
The pollen record also shows decreasing frequencies of Quercus and Alnus immediately after the
assumed fire. However, this is likely to be a ‘percentage effect’ of the large increase in Betula
pollen rather than an indication of decline in the absolute pollen production of other species.
However, the oak population seems not to have suffered from the fire as the tree-ring data show
several germinating and no dying oak trees.
Most likely there were trees growing in the area before 2500 BC at the site where the deciduous
trees were found. However, in this marginal zone of the bog no trees were preserved until the peat
bog started to expand after c. 3000 BC. This expansion of the peat deposit took place during the
onset of the so-called neoglaciation (Nesje et al. 1991). In southern Sweden this transition to
generally colder, wetter and more unstable climatic conditions has been dated to 2650–1450 BC
(Jessen et al. 2005).
This work is still in progress. Radiocarbon dating of the two undated oak records will lead to
improved precision of the reconstruction and additional evidence of the interaction between oak
and alder, i.e. whether similar patterns occurred during different establishment phases. Results
from an on-going macrofossil analysis of the peat stratigraphy will probably contribute more
valuable information on the development of the peat deposit during this major climatic transition
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phase towards generally colder and wetter conditions, as well as on related interactions between
different species.
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