Asynchronous expansion of Fagus, Abies and Carpinus
in the Hercynian highland – what is the decisive factor?
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Introduction

Results

In the Czech Republic, first pollen of Fagus, Abies and Carpinus mostly occurred during the
Middle Holocene, whereas their expansion is recorded since the beginning of the Late
Holocene. All three species often expanded simultaneously in this area.
Fagus, Abies and Carpinus expansion is explained either as a consequence of climatic shift
towards more oceanic conditions or of disturbances of the existing woodland induced by
human or fire. Human induced expansion of Fagus is reported mainly from northern Poland,
northern Germany and Scandinavia, whereas for example in northern Prealps, climate was
identified as the decisive factor (Tinner and Lotter 2006).

In all three peat profiles (Fig. 1, 2, 3), Fagus, Abies and Carpinus expanded together, in two
subsequent phases:
Phase 1: the expansion decreased the abundance of deciduous trees/shrubs,
mostly Corylus, Ulmus and Tilia,
Phase 2: Picea decreased in abundance.

Aim
We aim to reveal the main factor inducing the expansion of Fagus, Abies and Carpinus in
the Nízký Jeseník Mts.

Sites and methods
We analysed three pollen records come from sites Lipová (480m asl), Pstruží potok (690 m
asl) and Lomnice (550 m asl), situated in the Nízký Jeseník highland, the easternmost part
of Hercynian mountains in the Czech Republic. Pollen, microcharcoal and LOI was analysed
in each peat profile. At least five samples per profile were radiocarbon dated, age-depth
models were made using OxCal 4.2 and IntCal13 calibration curve.
Archaeological survey of the region made by Jan Kolář comes from archeological database,
a collection of archeological data excerpted from excavation reports, published reports and
grey literature (for more details see Kuneš et al. 2015).

Fig. 1 Pollen diagram of the Lipová site.

Although the process of expansion proceeded in the same way, the timing of the expansion
differs among sites:
Lipová
Pstruží potok Lomnice
1. phase 4470 BC 3100 BC
1220 BC
2. phase 3560 BC 2080 BC
370 BC
duration 910 years 1020 years
850 years
Since the first phase on (or slightly later), nearly continuous presence of human indicators
(mostly Plantago lanceolata, Rumex acetosa t., infrequently Humulus/Cannabis, Centaurea
cyanus, Plantago major/media, Polygonum aviculare and Ambrosia) occurred in all three
pollen records.
In the pollen record of Lipová, more detailed time resolution is available directly before the
first phase of expansion. Several synchronous declines of deciduous trees (Tilia, Ulmus,
Quercus, Corylus and Acer), dated back to 4580, 4790, 4930 and 5140 BC, are visible in the
percentage pollen diagram, compensated by peaks in Picea pollen. In the pollen influx
diagram, declines are visible in all recorded pollen taxa, Picea included (Fig. 4).
Scarcity of archaeological records in this region is presumably due to the lack of research
rather than due to real absence of human in the past. Scattered archaeological finds (mostly
axes from Neolithic-Eneolithic period, Fig. 5A, 5B) do not provide enough evidence for
permanent settlement in the vicinity of the sites, nevertheless we may presume seasonal

activities as seasonal transportation, pasture/transhumance, leaf-fodder collecting, ritual
activities etc.

Discussion
Favourable climate is necessary for thriving of Fagus (frost- and drought-sensitive species)
as well as Abies (moisture demanding). However, different timing of Fagus, Abies and
Carpinus expansion within small region speaks against the decisive role of climatic shift.
This assumption is supported by presence of Fagus, Abies and Carpinus pollen in the pollen
assemblage long time before their expansion.
We assume that some kind of disturbance in the established forest enabled immigration of
these trees. Character of archaeological finds (axes) from the vicinity of the Lipová and
Pstruží potok might support prehistoric timber/fodder harvesting, possibly recorded in the
high resolution part of pollen record from Lipová. This site is located close to Silesian
lowland (south of Poland, loess zone), where abundant Neolithic settlements are recorded
(Kulczycka-Leciejewiczowa 1970). People from these communities might have visited
adjacent mountains for various purposes.
Disturbances of forest were probably rather mild, according to pollen record - the decreases
of deciduous trees are not accompanied by increases of herbs. Nevertheless they led to
increase of Quercus, Fraxinus and Acer. We believe that disturbances finally triggered
expansion of Fagus, Abies and Carpinus at the Lipová site.
Similar expansion might have occured at the other two sites: expansion of Fagus, Abies and
Carpinus pollen is preceded by increase of Fraxinus and Quercus, and followed by regular
occurrence of human indicators and crops.

Fig. 2 Pollen diagram of the Pstruží potok site.

Fig. 3 Pollen diagram of the Lomnice site.
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Fig. 4 Pollen influx diagram of the Lipová site.

Fig. 5 Maps of the archeological finds of the region from periods
A) Neolithic (relevant to the Lipová site)
B) Eneolithic (relevant to the Pstruží potok site)

4580 BC
4790 BC
4930 BC
5140 BC

Acknowledgements
The research leading to these results has received funding from
the European Research Council under the European Union's Seventh
Framework Programme (FP7/2007-2013)/ERC Grant agreement no 278065
References
• Kuneš P., Svobodová-Svitavská H., Kolář J., Hajnalová M., Abraham V., Macek M., Tkáč P. & Szabó P. (2015) The origin of grasslands in the temperate forest zone of east-central
Europe: long-term legacy of climate and human impact. Quaternary Science Reviews 116: 15-27.
• Tinner W. & Lotter A. F. (2006) Holocene expansions of Fagus silvatica and Abies alba in Central Europe: where are we after eight decades of debate? Quaternary Science Reviews 25:
526–549.
• Kulczycka-Leciejewiczowa A. (1970) The linear and stroked pottery cultures, in: The Neolithic in Poland, Wislanski T. (ed.), pp. 14-75, Ossolineum, Wroclaw.

C) Late Bronze Age (relevant to the Lomnice site)

