Subalpine/Alpine soil formation during late glacial period?
Results from the archaeological site Ullafelsen in the Fotscher Valley
(Tyrol, Austria)
C. Geitner & D. Schäfer, in cooperation with A. Ikinger, D. Tscherko, O. Ehrmann & R. Traidl
Project – Location

1

The pedological-stratigraphic studies are part of an archaeological research project
on the mesolithic period in the Tyrolean Alps. In an interdisciplinary approach we are
looking into issues of landscape change and early use of the mountain area from several distinct disciplines (archaeology, geography, minerology, soil science, botany and
others).
The research site is located at the so-called Ullafelsen (Fig. 1) on an isolated hilltop at
1869 m a.s.l. near the current tree line in the Fotscher Valley (Sellrain, Tyrol, Austria,
near the city of Innsbruck). The archaeological diggings took place between 1994 and
2004, on an area of 25m2 with ca. 8,000 charted artefacts. Charcoal from a total of five
fireplaces was dated to 9,200 to 9,600 14C years BP. Figure 2 shows the location of the
investigated area on top of the Ullafelsen.
Analyses

Examinations started at a light layer (LL), which could be found in nearly all
profiles of the archeological site (Fig. 3 + 4). Both the fireplaces (Fig. 4) and
most of the archaeological artefacts were found directly on top of this layer,
hence it has been taken as the baseline for the archaeological inspection (living floor).

				

Diggings outside the archaeological site (Fig. 2) also clearly showed
1 the LL, even though the profiles O
there are usually more deeply developed (Fig. 5, profile 3). On first E
inspection the profile suggests a
2
podsol but includes some features
LL
3 that cannot be satisfactorily exp- Bh
4 lained by a podsolising process. Lo- Bs
cation and structure of the LL are
5 particularly striking.
Bv
By comparison figure 6 shows a ty6
pical podsol as is often found at
5
7 higher altitudes in the Fotscher 6
Valley alongside leptosols and cambisols (ca. 2000 m, on late glacial moraine
beneath dwarf shrubs, about 2 km from the Ullafelsen). Its bleach horizon
(E-horizon) lies immediately below the organic layer and presents a different
structure from that of the LL.
In profile 2 the LL on
the Ullafelsen was examined in more detail.
Its following features
suggest a sedimentary genesis of the LL:
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it runs around obstacles if these do not project too far out of it
underneath larger boulders it is more marked than in undisturbed profiles
its upper limit is often very clearly marked
it is covered by usually deep mineral topsoil

Carbon content (mg/g)
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Figures 9 and 10 show the range of particle size and the carbon content of
profile 1 (numbering of horizons as in Fig. 5). We were struck by the high
proportions of fine sand, coarse and medium silt in the LL, dominated by aligned mica particles (Fig. 12), which makes an eolian origin of the LL likely.
The carbon content points to the high humus content above and below the
LL. If the LL is taken as sediment, the humus horizon below could be interpreted as former topsoil (fAh ?).

Thin sections
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Figure 11 shows the location of the grid boxes in
profile 1 for taking samples for the thin section of
soil, figures 12 and 13 show the thin sections themselves (left-hand and bottom sample). Here too the
clearly marked boundary between recent topsoil
and the LL is clearly visible (Fig. 12). The Ah horizon, however, also shows distinct layering, which
suggests a similar genesis of the mineral components as with the LL.

The humous horizon (fAh ?) below the LL shows a completely different structure from the recent top soil with a much higher stone content. Burrowing
tunnels of earth worms are visible, indicating a former topsoil rather than
the accumulation horizon of a podsol.
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0 = archaelogical diggings
1 = profile 1
2 = profile 2
3 = profile 3
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Synthesis
In sum the results of the field work and the laboratory analysis support a hypothesis on the development of the
profile as presented schematically in this figure. In the warmer phases of the late glacial period (Bølling und Allerød, 13,000 to 11,000 BP) advanced soil formation seems to have taken place beneath woodland. During the
significantly colder phase of the Younger Dryas the profile became covered by eolian accumulation of a type
that could also be shown for other Alpine areas. This eolian sedimentation continued through the Holocene albeit at a tenth of the previous sedimentation rates. Concurrent holocene soil formation kept up with this sedimentation process, but resulted in comparatively poorly developed soils, possibly with anthropogenic/zoogenic
impact.
The LL as eolian sediment might serve an important function as reference horizon for late glacial and holocene
landscape development and warrants closer study in other Alpine areas as well.
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