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Summary. This study presents a comparative discussion of colluvial sequences on till plains
in Vorpommern (NE Germany). Soil erosion on till plains in Vorpommern is a widespread
phenomenon, which has a disturbing effect on biotopes in the wet basins and valleys. A post-
colluvial soil development is demonstrated in older colluviae of currently forested regions,
contrary to younger colluviae of agricultural localities. Though too little observations are
available to specify phases with intensified soil erosion in the history of landscape develop-
ment of Vorpommern, at least the “Modern Period” is indicated as a phase during which
many colluviae were formed.

1 Introduction

The state of knowledge of soil erosion by water in Vorpommern is rather differentiated. Var-
ious studies were carried out in the 1980’s by the research group around Professor K. BILL-
wITZ at the Geographical Institute of the University of Greifswald which deal with the prob-
lem of sensibility of soils to erosion and its consequences and give recommendations for the
agricultural practice (e.g. K. AMELANG 1987, N. AMELANG 1987, BiLLwITZ 1986, BILL-
WITZ 1996) and adjacent areas (e.g. FRIELINGHAUS 1998, GLA M-V 1998). Only inciden-
tal studies deal with (pre)historic erosional processes in Vorpommern (e.g. KAISER et al.
2000, KAISER & JANKE 1998, AMELANG et al. 1983, SCHATZ et al. 1997); few studies deal
with erosional processes on till plains in adjacent regions in NE Germany (e.g. DIECKMANN
& KAISER 1998, BORK et al. 1998). Typical colluvial sequences on till plains from Branden-
burg are presented by FRIELINGHAUS (1998), FRIELINGHAUS et al. (1993) and SCHMIDT
(1991), in Vorpommern by K. AMELANG (1987).

Since the present state of knowledge of Anthrosols/colluviae on till plains in Vorpom-
mern still is very incomplete, we decided:

1. to present maps and cross-sections which show the spread and positions of selected trun-
cated and colluvial sequences;

2. to discuss the colluvial input into moist depressions in particular;

to discuss specific properties and features of colluvial sequences;

4. to make a preliminary comparison between sequences on agricultural fields and forested
areas, especially with regard to post-colluvial soil development;

Rl

5. to discuss the chronological position of soil erosive processes.

In this text, the terms Anthrosol and colluvium are used synonymously.
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2 Methods

Study and description of soil profiles and cores follow AG Boden (1994). The english trans-
lations of the designation of soil horizons and soil types are according to WRB for Soil Res-
sources (ISSS-ISRIC-FAO 1998).

Grain size frequencies were determined with the combined sieve-pipet method after
KOHN (cf. (BARSCH & BILLWITZ 1990). Under middle-european climatic conditions the
grain size fractions <2.0 um and >600 um are not resistant against weathering. Furthermore,
the content of the clay fraction in soil profiles is strongly influenced by vertical translocation
processes. A calculation of grain size frequencies based on the 2.0-630-um eliminates the
effect of weathering (ALAILY 1983). In this study, this method is used to compare grain size
fractions of different profiles situated in different slope positions, and to compare grain size
fractions of different horizons in one profile.

Micromorphological analyses follow BULLOCK et al. (1985), STEPHAN (1996) and FiTz-
PATRICK (1993).

Statistical analyses were carried out with the computer program SPSS for Windows Ver-
sion 6.

Pollen sample preparation (cf. FAGRI & IVERSEN 1989) included treatment with HCI,
KOH, sieving (120 um), HE and acetolysis (7 min). Counting was carried out with 400 X mag-
nification. Pollen types were identified and named after: (f): FAGRI & IVERSEN (1989), (m):
MOORE et al (1991), (p): PUNT & BLACKMOORE (1991)/PUNT et al. (1988). Types not iden-
tified after these studies are marked with an asterisk (*) and described by DE KLERK (in press).

3 Study area

The landscape of Vorpommern is particulary characterised by its flat and slightly undulating
tll plains (cf. Fig. 1). These till plains mainly were formed by the last glacial advance of the
Weichselian, the Mecklenburgian glacial advance (RUHBERG et al. 1995). According to JANKE
(1996), the Weichselian glaciers — compared to the preceding Saalian and Elsterian glacials —
are the result of a relative warm, rapid, soft and short-lived inland ice body. They modified the
pre-existing relief to a less extent and left in general less thick sediments than the Saalian and
Elsterian glaciers. Characreristic for the study area are many small basins (“Solle”) which pre-
dominantly are the result of melting of buried dead ice. Many of such basins, however, also
may be of anthropogenic origin (JANKE & JANKE 1970, KLAFFS et al. 1973).

The typical soil profile of the widespread albi-cambic Luvisols on the till plains consists
of the following soil horizons: Ap (Ah)/Bw/E/(E+Bt)Bt/C. Usually, these horizons show
stagnic features. The upper horizons (Ap (Ah), Bw, E) mainly are derived from the morainic
loam sand parent material as the consequence of 1. periglacial geomorphological processes
during the end of the Weichselian Pleniglacial and during the Lateglacial, and 2. pedogenet-
ic processes during the Holocene, especially silicate weathering and neoformation of clay
minerals (formation of Bw-horizons) and clay translocation (formation of Bt-horizons)
(HELBIG 1999-a, 1999-b). On many agricultural fields this horizon sequence is more or less
strongly modified by erosional and accumulational processes.

Fig. 1 shows the locations of the sites discussed in this text.
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Fig. 1. Geomorphological map of the study area: Weichselian till plains form the main landform in
Vorpommern.
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4 Colluvial sequences on agricultural sites

The study of the geological maps of Prussia (1:25.000) and the maps of the “Deutsche
Reichsbodenschitzung” (soil assessment in the first half of the 20™ century) already shows
the influence of soil erosion on the landscape. An extract from the geological map of Prussia
(sheet 1847), redrawn in black-and-white (Fig. 2) displays the typical slightly undulating till
plains in Vorpommern. Holocene peat is covered by Anthrosols/colluviae denounced as
“Abschlimmassen”. Narrow channels can be buried completely, while broader depressions
only marginally are buried. The colluvial sediments also can be determined from the maps of
the “Deutsche Reichsbodenschitzung”: the channels in our example were provided with dif-
ferent reviation signs: ground water influenced loamy sands and very loamy sands (IS 4 Wa+,
SL 4 and 5 Wa+, ISIIa3 and 4).

Our own field studies supplement the information from these maps by means of vertical
cross-sections. The sequences HORST 1, HORST 2 and REINBERG (Fig. 3), primarily

T ESit peat
lacifluvialsand =35 humous sand above loam,
g =T high ground water table

. glacifluvial sand
within basins and
valleys

Fig. 2. Extract of the geological map of Prussia (sheet 1847 Wusterhusen) from 1920, which shows
the typical slightly undulating till plains of Vorpommern. Anthropogenically induced soil erosion
transported soil material into the moist depressions and caused burial, filling-in and destruction of wet
biotopes.
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Fig. 3. Colluvial sequences on till plains in Vorpommern: HORST 1, HORST 2 and REINBERG.

Young homogenous colluvial soils in lower slope position penetrate into the kettle holes (“Solle”),

which are a typical landscape element of NE Germany.
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studied in order to reconstruct Pleni- and Lateglacial geomorphodynamic processes (HELBIG
1999-a, 1999-b, DE KLERK et al., in press-a), show dischargeless depressions; the sequence
JAGERHOF (Fig. 5) intersects the small valley of the Prigelbach.

The 45 cm thick sediments in the centre of the kettle hole HORST 1 (Fig. 3) consist of
detritus and minerogenic gyttjas, a fine sand layer and at the top sapropel. Along the margins
of the depression an Ahb-horizon, marking the former basin margin, covers calcareous till
and is buried by a homogeneous brown loamy sandy colluvium.

In order to date these sediments four samples from the centre of the basin were palyno-
logically studied. The pollen counts (Table 1) show that within the basin a wetland vegeta-
tion existed consisting of Typha, Sparganium, Filipendula and probably more taxa. The pol-
len attributed to cultivated plants and agricultural weeds point to cultivation of winter cere-
als on the fields surrounding the basin and of summer cereals and/or root crops at not too
large distances (cf. BEHRE 1981). Pollen of Sinapis type might indicate cultivation of Brassica
napus, but might also originate from wetland plants within the basin. Prominent is the pres-
ence of Forsythia europaea pollen (identified at “species” level within the Forsythia europaea
type of PUNT & BLACKMORE 1991). Though not generally introduced in central and north-
ern Europe, Forsythia europaea was planted in Vorpommern a.o. in the Arboretum of the Uni-
versity of Greifswald (SCHUSTER 1989); the asiatic species £ suspensa and F viridissima were
introduced in Europe in 1833 and 1846 respectively (ROTHMALER 1988). F suspensa pro-
duces a slight different pollenmorphological entity, but the pollen of F viridissima and the
hybrid £ x intermedia, which were not studied by PUNT & BLACKMORE (1991), might be
similar to that of £ europaea. This indicates an extreme young age for the studied sediments:
sample 4b (Table 1) probably dates from the period after 1846; since the pollen spectrum of
the deepest sample 4d (Table 1) closely resembles the spectrum of the other samples, it can
not be considerably older. The pollen of Zea mais might even indicate a younger age: though
introduced in Europe in 1492, maize was not cultivated in northern Europe until the end of
the 19 Century (cf. BENNIK 1942), and then only on a very small scale. Pinus haploxylon
type pollen, produced by taxa not native in NE Germany, probably originates from intro-
duced exotic Pinus species planted e.g. in parks (cf. SCHUSTER 1989, VETVICKA 1985).

The extreme young age of these sediments as well as the absence of older sediments point
to an anthropogenic genesis of the basin HORST 1, e.g. as marlpit (cf. KLAFS et al. 1973,
JANKE & JANKE 1970), and stress the importance of modern soil erosion for the formation
of colluvial sediments covering organic sediments.

The sediments/sedentates of the basin HORST 2 (Fig. 3) show two terrestrialisation
phases, of which a pollen diagram (DE KLERK 1998, HELBIG 1999-a) dates the lower phase
in the Lateglacial. The colluvium at the top of the section represents the youngest geomor-
phological phase. A Holocene peat layer (covered by the colluvium) shows in near-surface
positions strong mineralisation features, attributed to anthropogenic drainage and lowering
of ground water level before it was buried. A layer of non organic stratified sand (with vari-
able portions of clay and silt) incidentally occurs between the peat layer and the brown
homogeneous loamy sandy colluvium. Though the age of the colluvium can not be exactly
dated, the geographical position only 1250 m to the west of HORST 1 suggests that it might
be of similar Late Holocene age.



Colluvial sequences on till plains in Vorpommern 87

Table 1. Pollen/spore counts (absolute numbers) of the samples Horst 1 (analyzed by P. DE KLERK).
The pollen types are ordered in groups according to the assumed present-day ecological demands of
their producers. For pollen type nomenclature: see chapter 2. Sample 4a: detritus gyttja, 20 cm below
basin floor; sample 4b: sand layer, 32 cm below basin floor; sample 4c: detritus gyttja, 36 cm below
basin floor and sample 4d: minerogenic gyttja, 42 cm below basin floor.

SAMPLE

i SAMPLE
4b

4a

SAMPLE ! SAMPLE
4c 4d

POLLEN ATTRIBUTED TO TREES
Alnus (m) 15 6
Betula () 29 8
Carpinus type (m) 2
Corylus (m) 3
Fagus (m) 1
Forsythia europaea (p) -
Picea () b
Pinus dinloxylon type () 47 50
Pinus haploxylon type (f) 3

Pinus undiff. type (*) 6
Quercus (m) 12
Tilia (m) z
Ulmus (m) |

POLLEN ATTRIBUTED TO CULTIVATED PLANTS
Avena-Triticum group (m) 41 43 49 57

Secale cereale (m) 94 8l 134 143

Zea mais () = I 2 -

| POLLEN ATTRIBUTED TO AGRICULTURAL WEEDS
Artemisia (m) 34
Centaurea cyanus type (m) 9
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Polygonum aviculare type (p) 2
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Monolete spores without perine (*) |
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Calluna yulgaris (m)
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Chamaenerion angustifolitm type (m)

Cyperaceae (m) 26 33 i1 44

Lquisetum (m)

Fabaceae undiff. type (*)

Galium type (m)
Lactuceae (m) - - -

Mentha type (m) - - ! -
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Recent soil mapping on agricultural fields of slightly undulating till plains indicates that,
next to the small depressions, also the concave footslopes of small elevations (e.g. eskers and
kames) may act as colluvial accumulation sites (SCHNEIDER & KUHN 2000).

Hummocky till plains with steeper slopes (above approximately 6-8°) only incidentally
occur in Vorpommern. Such areas contain extremely truncated soil profiles, as for instance
shown in Fig. 4: an 8° inclined slope (site BARLIN) north of Dargun (Fig. 1). The profile
was truncated partly up to the calcareous till; the boundary between the Be-horizon and the
calcareous till is strongly undulating.

The site JAGERHOF (SE of Greifswald) (cf. Fig. 1) clearly demonstrates the occurrenc-
es of pronounced colluviae at lower slope positions as the result of land cultivation on the
hummocky till plains (BILLWITZ et al., in press). The cross-section (Fig. 5) shows a homog-
enous brown Anthrosol with thicknesses up to 1 m at a footslope (soil profiles J5/4 to ]5/5).
On the higher grounds only truncated soil profiles of albic and stagnic Luvisols occur (J5/1
to J5/3) as the consequence of agricultural activities. The study of the Swedish register map
of 1694 (RUBOW-KALAHNE 1960) and the “Urmesstischblatt” of 1835 shows that at the end
of the 17 century west of the Prigelbach, small strips of land were deforested and cultivat-
ed, especially at lower slope positions; at the beginning of the 19™ century the entire arca

Fig. 4. Site BARLIN (north of Dargun): soil erosion on an agricultural field within hummocky till
plains with a slope inclination of 8°. The soil profile partly was truncated up to the calcareous till, the
lower boundary of the Bt-horizon is strongly undulating.
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west of the Prigelbach was agriculturally used. This indicates that the formation of the
Anthrosol started at the latest in the 17™ century; erosional/accumulational processes cur-
rently probably still go on. Since in the forested area east of the Prigelbach only small collu-
vial deposits occur despite its high relief energy, it can be assumed that agriculture never was
performed there.

In the basin REINBERG (Fig. 3), of which interdisciplinary researches focus on late
Pleniglacial and Lateglacial vegetation history and landscape development (DE KLERK et al.,
in press-a.), colluvial sediments occur at lower slope positions. Similar to the sites HORST 1,
HORST 2 and JAGERHOF the Anthrosol/colluvium again appears as a homogeneous
brown loamy sandy unstratified sediment, difterentiated only by increasing soil moisture in
the lower part of the sequence. The upper samples of the pollen diagram “Reinberg 117 (DE
KLERK et al., in press-a), derived from the upper humous layer connected with the upper-
most peat layer, date in the early Holocene period. This is only a maximum age for the soil
erosion, since erosion and oxidative humus reduction probably caused loss of the younger
sediments and humus.

The colluviae in the sequences HORST 1, HORST 2, JAGERHOF and REINBERG
predominantly are situated on cultivated till plains with slopes gradients up to 8° and repre-
sent a recent phase of landscape development. The colluvial sediments commonly cover mar-
gins of kettle holes and valleys and in some cases even have reached the centre of these depres-
sions (cf. KLAFFS et al. 1973, AMELANG et al. 1983). They frequently show a homogeneous
appearance: brown colour, unstratified loamy sand, partly differentiated by groundwater
influence. The parent material of these Anthrosols are eroded Bt-, Bw-, albic E-, and Ah/Ap
horizons of the decalcified till, sometimes encompassing horizons with stagnic features. In
these young brown colluviae, no traces of postsedimentary pedogenic processes are recogniz-
able, apart from stagnic or ground water features.

Soil erosion obviously had a substantial negative influence on kettle holes and valleys of
till plains in Vorpommern. Accumulation of translocated soil material along the margins of
depressions in the Modern Period also is caused by a cultivation direction parallel to these
margins combined with cruising (AMELANG et al. 1983). The burial and filling-in of moist
depressions by colluvial sediments diminish their habitat function within the already species-
poor agricultural lands not only by the input of soil material, but also by a considerable input
of nutrients and pesticides (GLA M-V 1998, BiLLwITZ 1995, FRIELINGHAUS 1998). It is
important to mention that already a great number of kettle holes were eliminated in the past
by relief amelioration and drainage (KLAFES et al. 1973).

5 Colluvial sequences of forested sites

The nature conservation area ELDENAER FORST, a beech forest SE of Greifswald, recent-
ly became the subject of interdisciplinary studies into landscape development and land occu-
pation history (DE KLERK et al. in press-b, HELBIG 1999-a, KwASNIOWSKI 2000). One rese-
arch priority was the investigation of four basins in the southern part of the area.

An extract of the soil map of the ELDENAER FORST (Fig. 6) shows the typical spatial
distribution of the colluviae, which encircle both the depressions and the higher areas. The
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Fig. 6. Extract from the soil map and slope inclination map of the ELDENAER FORST (Kwas-
NIOWsKI 2000). Colluviac dominate the lower relief areas. Indicated is the locarion of the sequence

shown in Fig. 7.

colluviae mainly are deposited at the concave downslope positions, but sometimes reach up
to the middle slopes, reaching thicknesses of 1 metre and more. From numerous soil pits and
corings nine toposequences were prepared, of which two are presented in Fig. 7. Part of the
basal sands in the depressions might originate from periglacial ablation (HELBIG 1999-a),
otherwise the parent material for soil formation consists of calcareous till.

Depth of decalcification is often the least on the higher grounds and in the upper and
lower parts of the slopes (between few decimeters up to 150 cm, partly more), in the middle
slope positions it might reach up to two metres. This is not only due to the fact that soil water

at higher elevations flows downslope as interflow without great vertical percolation, but also

to the erosion of the upper (noncalcareous) soil material which causes truncated soil profiles.

In downslope positions the near soil water prevents deep reaching solution of lime.
In the downslope areas of the sequences, the predominantly humous-free colluvial mate-
rial covers a humous zone (Fig. 7, 8) which marks the former basin margins. This humous



Henrik Helbig et al.

92

“saduanbasodon oy jo suonisod [EUONEINWNIDE PUE [BUOISOId A1) UO SUOZLIOY [10S jo 1uswdopadp pajqeus L1jiqers jeoidojoyd
-10w003 pue UONEIdUIGFI 15210,] "SAWN [ed1108TY A[1ed Ul 1jodsuen Judswipas pasned Apearfe uoisold [10§ [ SYOJ YIVYNIQTT 22usnbag -/ Sy

wrianjjoo [ | i snoasesjesuou [KX sefiAB Aejo pue yis ‘pues [-—] saimeaj oubes [ 27 | uozuoyyg [IL | uozpoy-3 aiqre [ L |
i (/2] pues [ 7] saimes) 0i4a|6 [F] uozuoy oubeys [P ] uozuoy-mg [[1] (uozuoy-yy) uozuoy snowny 777
61
61 S . wop 6
uozlIoy-yy paunq Jojpue " . . -7 . uozLoy-yy paung Jojpue |
0z  NOSSNOWNY [BIANIOS (1o I0S SNOWAY {BIANY0D |02
2z

22

€24

vZ+
uoeuoul

w 1104 Joeuap|3 aouanbag

224




Colluvial sequences on till plains in Vorpommern 93

zone is recognisable in some profiles as in-situ soil formation, in other profiles as redeposit-
ed soil material (layering, grain size distribution). For example in profile E6/4 (Fig. 8), the
complete humous zone seems to consist of redeposited erosional material, as is indicated by
its grain size distributions (Table 2). All grain size fractions of the humous erosional materi-
al show greac differences with those of the basal ablual sands, but are similar to those of the
covering stagnic horizon and Bw-horizon (HELBIG 1999-a). The humous zone always is cov-
ered by a horizon consisting of eroded soil material, in which afterwards stagnic features were
formed (cf. Fig. 7, 8): these are mainly Fe/Mn-concretions and brown hydromorphic spots.
The top of the soil profiles along the lower parts of the slopes consists of a Bw-horizons
(including in this context also Ah-Bw-horizons and Bw-horizons with stagnic features) (cf.
Fig. 7, 8), which seem to have developed postsedimentary in the colluvial material.

The colluviae reach their greatest thicknesses at the base of the slopes immediately bor-
dering the depressions and become thinner at higher elevations. The Bw- and E-horizons

Fig. 8. Profile EG/4
of the ELDENAER
FORST (location is
indicated in Fig. 7).
From top to bottom:
Ah-horizon, Bw-hori-
rosional zon, stagnic horizon,
material humous  erosional
material and basal
sand. Bw- and stagnic
horizon are developed
in a colluvium from
the Roman lron Age.
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Table 2. Grain size distribution of soil profile E6/4. * Basis of calculation are fractions 2.0-630 um
(see chapter 2)

630-200 200-63 63-20 20-6.3 6.3-2.0

pum* pm* um* pm* pm*
Bw-horizon 24 .4 48.1 15.4 9.2 2.9
(colluvium)
stagnic horizon 26.2 47.8 14.5 8.2 3.4
(colluvium)
upper humous 22.0 48.8 15.1 10.2 3.9
erosion material
lower humous 29.3 46.3 16.7 5.9 1.9
erosion material
gleyic horizon 25.1 60.9 10.7 2.2 1.1
(ablual sands)

Table 3. Grain size distribution from the colluvium and upper soil horizons on different slope positions
in comparison with the underlying noncalcareous till (* basis of calculation: fractions 2.0-630 um); cal-

culated from soil profiles of 5 sequences around kettle holes in the study area ELDENAER FORST.

630-200  200-63 63-20 20-6.3 6.3-20 n

* * * * *

um um um wm um
Bw- and stagnic horizons 25.3 50.2 13.7 7.8 3.0 7
(colluvium)
lower slope position
Bw- and E-horizons 25.5 53.2 101.4 7.9 3.0 12
middle and upper slope position
Bw- and E-horizons 24.1 49.8 12.7 9.7 3.7 3
hill tops
Bt-horizons 20.5 47.0 15.2 12.7 4.5 10

(noncalcareous till)

along the slopes above the colluviae often still have considerable thicknesses and only partly
show a distinct erosionally truncated profile. Comparison of the grain size distributions
(Table 3, cf. HELBIG 1999-a) of soil horizons in a single profile (Bw/E with Br) and of dif-
ferent profiles on different slope positions shows that the Bw- and E-horizons are relatively
more sandy than the not erosionally influenced Bt-horizon: this indicates that during erosion
the silt fraction was more strongly washed away than the sand fraction. This probably also
applies for the clay fraction, but can not be demonstrated due to post-sedimentary vertical
translocations.
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Micromorphological investigations of some profiles of the ELDENAER FORST (E9/2,
E5/5, E6/4 cf. HELBIG 1999-a) show that considerable portions of the finer material between
the pores of the Bw-horizons of noncalcarcous till and of the colluviae is of organic origin.
The pore content of two samples of a Bw-horizon (E9/2, cf. HELBIG 1999-a) was estimated
at circa 30%. Fe/Mn-concretions in Bw-horizons indicate hydromorphic influence. Plant
remains and charcoal particles are present in almost every Bw-horizon; clay coatings, howev-
er, predominantly are absent. The stagnic horizons (E5/5, E6/4 cf. HELBIG 1999-a) from col-
luvial parent material along the basin margins (cf. Fig. 7, 8), compared to the Bw-horizons,
hardly contain organic fine substance and have a smaller pore content; plant remains and
charcoal particles, however, also frequently occur. Abundant Fe/Mn-concretions on the pore
walls indicate strong influence of stagnic soil moisture. Some dozens of intact clay coatings
show rather intensive clay transportation after sedimentation. The micromorphological stud-
ies suggest that the higher content of fine organic material, charcoal and plant remains are
due to intensive biogenic influence by plants and soil fauna in the Bw-horizons. Bioturba-
tion probably also is responsible for the higher pore volume in the Bw-horizons.

In the colluviae, after deposition, formation of Bw-horizons, lessivation and formation of
stagnic features took place. AMELANG et al. (1983) demonstrate similar formation of Bw-
horizons in Holocene sediments in Vorpommern.

Soils influenced by perched ground water are widespread in the ELDENAER FORST.
Only the higher elevated areas (17-29 m a.s.l.) hardly were influenced by perched ground
water (KWASNIOWSKI 2001) and, therefore, were suitable for agriculture. These higher areas
are characterised by higher slope inclinations (> 1 — < 10°). The occurrence of (at least tempo-
rary) bare slopes are the cause for formation of colluviae: presence of colluviae in forested
areas, therefore, is an undeceivable indication for past clearances and agricultural activities
(BORK et al. 1998).

This former agricultural activity and subsequent soil erosion in the ELDENAER FORST
could be dated by means of the radiocarbon method and palynology. A *C-date of charcoal
from the buried humous horizon along the depression margins (NLfB 1997, laboratory
number Hv-21649; cf. HELBIG 1999-a) ranges between 80420 cal AD, corresponding with
the Roman Iron Age. A prominent agricultural phase during this period followed by a forest
regeneration during the Migration Period is recorded in a pollen diagram from a basin in the
eastern part of the ELDENAER FORST (DE KLERK et al., in press-b).

Indications of erosion and postcolluvial soil formation in forested regions also are found
in the GOLCHENER FORST (southern Vorpommern) (HELBIG & BECKMANN 2001).
Studies in this area focus on the effects of medieval land occupation and forest clearance on
landscape development. In a not yet dated, but probably medieval colluvium a 40 cm thick,
a weakly pronounced soil profile was developed consisting of an Ah-, Bw-, E- and Bt-hori-
zon covering an Ahb-horizon. Similar to the ELDENAER FORST the parent material of this
soil formation is not unweathered till, but predominantly redeposited Ah-, Bw-, E- and Bt-
horizons of noncalcareous till, i.c. 2 sediment which had already undergone intensive weath-
ering processes before it was eroded. Such postcolluvial soil formation is assumed to be only
possible during periods of prolonged geomorphological stability under forest cover (FrIk-
LINGHAUS et al. 1993, BORK et al. 1998).
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Probably because the area became property of the convent Eldena, no new agriculture
was performed in the ELDENAER FORST. The abandonment of agricultural fields in other
areas might be related to the fact that agricultural exploitation appeared to be unprofitable,
e.g. the RODDER FORST (BECKMANN 1998), the GOLCHENER FORST, and numer-
ous other presently forested sand regions in which presence of fossil fields, inland dunes and
colluviae indicate agricultural activities in the past.

6 Conclusions

Soil erosion on agricultural fields in Vorpommern hardly gets public attention, although
prominent burial and filling with sediments of depressions, and the input of nutrients and
pesticides (GLA M-V 1998) in these moist landscape elements largely affected their habitat
function within the species poor agricultural lands.

The widespread occurrence of colluviae can be demonstrated with aid of the geological
map of Prussia and the maps of the “Deutsche Reichsbodenschitzung”. Colluviae predomi-
nantly occur in channels, valleys, kettle holes and other depressions. Furthermore, also the
concave footslopes of hilly morainic localities and of small elevations (such as eskers and
kames) (SCHNEIDER & KUHN 2000) may act as colluvial accumulation sites.

Often the first erosion buried peat layers along the basin margins (HORST 2, REIN-
BERG) or Ahb-horizons (ELDENAER FORST, HORST 1, HORST 2, REINBERG). But
not all buried organic horizons were formed in situ. Partly they were formed during the
beginning of erosion by transportation of organic material from the higher slope positions
(Fig. 8, Table 2).

It was shown that in the ELDENAER FORST during erosion the silt fraction was more
strongly washed away than the sand fraction.

On present-day agricultural fields homogenous brown colluviae occur which show no
further postsedimentary pedogenic development, with the exception of stagnic or ground
water features. “Older” colluviae in forested areas show signs of post-sedimentary formation
of Bw-horizons, lessivation and formation of stagnic features. Preposition for such postsedi-
mentary soil formation are geomorphological stability and forest cover for longer time peri-
ods (FRIELINGHAUS et al. 1993, BORK et al. 1998).

General conclusions about phases during which intensive soil erosion occurred can not
be drawn from the data presented in this study and in previous studies (Table 4), though col-
luviae from Modern Period are prominently dominant. It still has to be studied if homoge-
neity (colours, grain sizes) is a criterion for young age of colluviae. The colluviae dating from
the Middle and Late Medieval must be related to the german colonisation in eastern direc-
tions during this period. Colluviae from the Slavonic Period still have to be discovered in Vor-
pommern, though KAISER et al. (2000) present an insecure occurrence on a glacilimnic plain
near a till area of north-west Vorpommern; a slavonic colluvium in eastern Mecklenburg is
presented by MULLER (1997). This might be related to a delayed settlement and agricultural
use of till plains (HERMANN 1985), especially in areas with heavy loamy soils and/or in areas
located at large distance to running water or lakes. Prominent in Vorpommern are colluviae
from the Roman Iron Age, which are, however, not a regional phenomenon for the Greifs-
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Table 4. Chronology of colluviae of the till plains in Vorpommern.

97

(studies still in progress)

Vorpommern

possibly Middle Ages

SITE/AUTHOR LOCATION AGE OF COLLUVIA DATING BASED ON OTHER INDICATIONS FOR
DATING
HORST 1 northern Modern Period palynology Homogeneous colluvium
Vorpommern without signs of soil
formation as test for
Modern Pcriod age??
HORST 2 northern probably primary geographical position dito
Vorpommern Modern Period near HORST |
REINBERG northern younger than palynology dito
Vorpommern Atlanticum Age;
possibly primary
Modern Period
JAGERHOF eastern probably primary historical maps dito
Vorpommerm Modern Period
ELDENAER FORST eastern Roman Iron Age "C and palynology
Vorpommern
GOLCHENER FORST southern older than 17. century, historical maps, pedogenesis

fossil field forms
(..Wolbdcker)

period 1935-95

WACKEROW eastern Bronze Age archaeology,
Kaiser & Janke (1998) | Vorpommern Roman Iron Age palynology
Middle Ages/
Modern Period
WOLFSSCHLUCHT Riigen Roman Iron Age palynology
Amelang et al. (1983)
GLASOW southern Bronze Age, archacology pedogenesis
Schatz et al. (1997) Vorpommern Middle Ages/
Modern Period;

wald area only (cf. ELDENAER FORST and WACKEROW cf. Table 4). This area was rel-
atively densely populated in this period around the crossing of several trading routes, as was
demonstrated in archaeological studies (MANGELSDORF 2000). For this time period, howev-
er, colluviae also are demonstrated in other regions of Vorpommern (AMELANG et al. 1983,
KAISER et al. 2000). Based on palynological studies, LANGE et al. (1986) postulate a rather
restricted agriculture on the isle of Riigen during the Roman Iron Age, though a single ped-
ological/geomorphological observation exists (AMELANG etal. 1983). A further possible
phase of soil erosion is indicated in the Bronze Age (Table 4 and KAISER et al. 2000: 176).
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