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Abstract:	 A spatial compilation and visualization of loess parameters was carried out for the Pleistocene loess and loess-like sediments 
in the Weser-Aller catchment (southern Lower Saxony and northern Hesse, NW Germany), one of the loess regions of Central 
Europe. As far as available, data about main loess characteristics like thickness, granulometry and stratigraphy were combined 
for the first time with spatial information extracted from maps. Data storage and analysis in a geographical information system 
(GIS) permitted creation of large-scale thematic loess maps.

	 The loess thickness map displays an increase of the thickness in valleys and basins and from north to south. The granulometry 
map presents main granulometrical facies types of the loess cover. Furthermore, several loess locations with unusual thickness 
were identified and their special geological and geomorphological conditions are discussed. 

	 In summary, the loessic sediments in the northern part of the study area are of Upper Weichselian age, whereas in the south-
ern upland regions incomplete or detailed Weichselian loess sequences were identified. In conclusion, highly detailed maps of 
regional loess-property patterns can be created even if only heterogeneous historically published data are taken into account.

	 [Räumliche Analyse von Lössen und löss-ähnlichen Sedimenten im Weser-Aller-Einzugsgebiet (Süd-Niedersachsen und 
Nord-Hessen, NW-Deutschland)]

Kurzfassung:	 Eine räumliche Kompilation und Darstellung von Löss-Parametern wurde für die pleistozänen Lösse und löss-ähnlichen Sedi-
mente im Weser-Aller-Einzugsgebiet (Süd-Niedersachsen und Nordhessen, NW-Deutschland), einer der Lössregionen in Mit-
teleuropa, durchgeführt. Erstmals wurden Daten, soweit verfügbar, über die wichtigsten Lösseigenschaften, wie Mächtigkeit, 
Granulometrie und Stratigraphie mit räumlichen Informationen von Karten kombiniert und ausgewertet. Die Datenerfassung 
und – analyse in einem Geographischen Informationssystem (GIS) ermöglichte die Ableitung großformatiger thematischer 
Lösskarten. 

	 Daten über Lössmächtigkeiten wurden analysiert und zu einer regionalen Mächtigkeitskarte kompiliert. Zusätzlich dazu wurden 
zahlreiche Lössvorkommen mit anormaler Mächtigkeit aufgrund spezieller geologischer und geomorphologischer Bedingun-
gen abgegrenzt. Mehrere Lössregionen mit unterschiedlicher granulometrischer Fazies wurden ausgeschieden. Zudem konnten 
regionale Lössdecken unterschiedlichen Alters kartiert werden. Die Lössdecken im nördlichen Teil des Untersuchungsgebietes 
haben jungweichselzeitliches Alter, dagegen wurden im Bergland Regionen mit unvollständigen und gut gegliederten weich-
selzeitlichen Lössabfolgen nachgewiesen. Die Ergebnisse der Untersuchung zeigen, dass auf der Grundlage veröffentlichter, 
heterogener Daten neue Aspekte und regionale Muster abgeleitet werden können.
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1  Introduction

Loess and loess related sediments cover wide parts of Eu-
rope. In North-Western and Central Europe they form a 
continuous loess belt, trending roughly in ESE-WNW di-
rection. The belt is limited by a northern and southern 
boundary (Haase et al. 2007). In Germany, the northern 
boundary of the loess belt runs north of the Rhenish Mas-
sif, the Harz Mountains and the Ore Mountains and sepa-
rates the loess and loess-like sediments from cover sands 
and drift sands (Eissmann 2002, Haase et al. 2007). Five 
main loess regions adjoin to the northern boundary. These 
are from west to east the lower Rhine area, southern parts 
of the Weser-Aller catchment (southern Lower Saxony and 
northern Hesse), the loess region northeast of the Harz 
Mountains (Saxony-Anhalt) and the loess region north of 
the Ore Mountains (Saxony).

The loess and loess related sediments in the Weser-Aller 
catchment were the subject of many mapping campaigns 
and studies. Grupe (1916a) and Seltzer (1936a, 1936b) rec-
ognized different layers, paleosols and ice-wedge pseudo-
morphs in the loess outcrops and tried to distinguish loes-
sic sediments of different ages. Schönhals, Rohdenburg 
& Semmel (1964) published a detailed stratigraphy of the 
loesses in Hesse that is based on paleosols and tephra. 
Rohdenburg & Meyer (1966) extended the Eemian and 
Weichselian part of the pedostratigraphy to southern Low-
er Saxony and northern Hesse. Rohdenburg (1966) added 
ice-wedge pseudomorphs. Subsequently, new facies types 
(Breinum soil, Hattorf soil, Alversdorf soil) of the Middle 
Weichselian Lohne soil were described by Bartels & Ro-
hdenburg (1968), Ricken & Meyer (1982), Ricken (1983) 
and Brosche & Walther (1978, 1991).
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Ricken & Grüger (1988) verified the age of the oldest 
palaeosols based on a transition between dated lake sedi-
ments and paleosols of Eemian and Early Weichselian age. 
Roeschmann et al. (1982) published a compiled overview 
of the paleosols in Lower Saxony and Bremen. This loess 
stratigraphy was proven and correlated with other regions 
(e.g. Ricken 1983).

In the following years scientists mapped and published 
a lot of detailed individual loess sections or outcrops in 
smaller areas based on the above mentioned pedostratig-
raphy. Brosche & Walther (1978) examined and corre-
lated sections in the brown-coal opencast pits near the 
northern loess boundary. Jauhiainen & Brunotte (1978), 
Schwartau (1978, 1979) and Brunotte & Jauhiainen (1979) 
described a complete Upper Weichselian section in the 
Leine valley. Ricken & Meyer (1982) and Ricken (1983) 
studied the loess cover and paleosols in the Southwest 
Harz Foreland and the Eichsfeld.

In northern Hesse Jacobshagen, Huckriede & Jacob-
shagen (1963), Bosinski (1969), Kulick & Semmel (1968) 
and Bosinski & Kulick (1973) analyzed archeological and 
paleontological findings in loess sections. Semmel (1967) 
reported new findings of Eltville tephra in Hesse and he 
published a summary of the loess sections in Hesse in 1968. 
Brosche & Walther (1980) studied loess outcrops in the 
Weser valley.
Furthermore, some isolated deposits of Lower or Middle 
Pleistocene age, not included by the pedostratigraphy of 

Rohdenburg & Meyer (1966), were examined. Most of the 
loess remnants survived due to special conditions, e.g. in 
grabens or subrosive sediment traps. Moreover, they con-
tain paleosols or are intercalated with interglacial sedi-
ments. Lüttig (1960a), Jordan & Schwartau (1993) and 
Grüger et al. (1994) investigated such deposits in the Leine 
valley. Lüttig & Rein (1955), Lüttig (1965) and Bittmann 
& Müller (1996) analyzed the interglacial sediments and 
loesses in the Bilshausen clay pit in the Southwest Harz 
Foreland. Sabelberg et al. (1976) and Mahaney, Andres & 
Barendregt (1993) studied the stratigraphically important 
Dreihausen paleosol sequence in northern Hesse. 

The loess and loess related sediments along the north-
ern boundary contain no Eltville tephra and no paleosols 
of Weichselian age. Therefore, the pedostratigraphical 
scheme of Rohdenburg & Meyer (1966) can not be ap-
plied on these sediments. Gehrt (1989, 1992, 1994) mapped 
the loess near the boundary between the Leine and Oker 
valley. He found vertical and horizontal zones of different 
lithology and age. As a result, he defined a lithostratigra-
phy of this marginal facies. Hilgers et al. (2001) carried out 
luminescence dating in order to establish a chronostratig-
raphy for these loess and sandy-loess sediments.
Beside these stratigraphic investigations the authors tried 
to analyze the spatial properties of loess and to subdivide 
the loess region into subregions. Wortmann (1942) pub-
lished the first loess map of Lower Saxony based on small-
scale soil maps displaying sediment lithology and thick-
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Fig. 1: Outline, main geological units and shaded relief of the study area. (DEM: ASTER GDEM is a product of METI and NASA; river network: Open-
StreetMap, published under CC-BY-SA 2.0)

Abb. 1: Umriss, geologische Haupteinheiten und beleuchtetes Geländemodell des Untersuchungsgebietes. (DGM: Globales ASTER-DGM ist ein Produkt 
von METI und NASA, Flussnetzwerk: OpenStreetMap, veröffentlicht unter CC-BY-SA 2.0)
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ness. Merkt (1968) published a new version of a loess dis-
tribution map of southern Lower Saxony and adjacent re-
gions. In contrast to Wortmann (1942), he exploited small-
scale geological maps and unpublished material.

Müller (1961), Niederbudde (1976) and Siebertz (1988) 
analyzed loess properties (e.g. grain size distribution, min-
eral composition) to outline regional zones within the loess 
cover. Beside this, scientist tried to distinguish regions that 
show differences in paleosols, lithology or sequences. They 
aimed to determine climatic differences and trends. For ex-
ample, Rohdenburg & Meyer (1966) published outcrop 
maps, maps of the Lohne soil distribution and described 
wet and dry loess provinces based on paleosols facies. Fur-
thermore, Walther & Brosche (1983) gave an extended 
compilation of stratigraphical columns including climatic 
interpretation near the northern loess boundary. Brosche 
& Walther (1991) mapped a large number of loess sec-
tions in Lower Saxony and north-eastern North Rhine-
Westphalia. They provided many details for the regional 
loess stratigraphy and to the geomorphological periods 
during the Weichselian. Correlation of loessic, solifluction 
deposits, fluvial and glaciofluvial sediments in the North 
Harz Foreland combined with luminescence dating was 
published by Reinecke (2006).

In spite of the huge dataset only few regional graphical 
presentations, e.g. location maps, distribution maps, facies 
maps (Rohdenburg & Meyer 1966, Walther & Brosche 
1983, Brosche & Walther 1991), or maps, displaying the dis-
tribution of marker horizons like the Lohne soil or the Eltville 
tephra, were compiled. The available geological or loess maps 
give only limited information about the third dimension (e.g. 
thickness, loess sequences or the age of the loess deposits). 
In contrast to the regional overview of the loess properties 
in Eastern Germany by Eissmann (2002), there is no recent 
compilation of such data for Northwestern Germany.

The aim of this study is a regional overview of the main 
loess characteristics (granulometry, thickness and stratig-
raphy) in the Weser-Aller catchment which is based on all 
available descriptive or graphical data. The second objec-
tive of the investigation is a spatial analysis of the existing 
data in order to recognize spatial patterns of regional scale. 
The following questions are addressed:

- May spatial information be extracted from published 	
 	 data?
- To which level of spatial and qualitative accuracy can 	
	 the data be extracted over the extended area? 
- Can regional ages of the loess cover be estimated, if 	
	 there are only few numerical ages available?

2  Background

Study area
The study area is located in Northwest Germany covering an 
area of about 17,800 km² (Fig. 1). It comprises the southern 
part of the Northwest German Plain and the northern part of 
the Northwest Central Uplands. The study area is bordered 
by the Harz Mountains, the Thuringian Basin, the Vogelsberg 
Mountains, the Rhenish Massif and the Westphalian Low-
lands. The rivers Weser and Aller and their tributaries drain 
wide parts of the study area. The elevation ranges from 30 m 
a.s.l. in the North to 730 m a.s.l in the South.

The area is subdivided into the northern lowland and the 
southern mountainous region. The northern part comprises 
the Weser-Aller Plain, the Lower Saxony Börde and parts of 
the northern Harz Foreland. The region is covered by ex-
tended Pleistocene and Holocene sediments. The underlying 
Tertiary to Mesozoic sedimentary rocks are exposed in a few 
ridges or hills only (Fig. 1).

The southern mountainous area is subdivided into the 
Lower Saxon Hills including Weser and Leine Hills (or 
Weser-Leine Uplands) and the northern Hesse Highlands. 
In the higher parts, ridges or hills with marine to terres-
trial sedimentary rocks of Upper Palaeozoic to Tertiary 
age are exposed. In the South mainly Triassic rocks crop 
out, whereas to the North mainly Jurassic to Cretaceous 
rocks are exposed. Weak to strong tectonic overprint of the 
pre-Quaternary rocks is evidenced by normal faults and 
grabens, inverse faults, thrusts and folds. The tectonic pat-
tern is also influenced and complicated by strong haloki-
netic processes like salt movements, salt dissolution, and 
salt intrusion in relation to the various salt-bearing Per-
mian to Mesozoic strata. These processes are still ongoing. 
The main tectonic directions, visible in the orientation of 
the large folds, faults, ridges and valleys are NW-SE, N-S 
and NE-SW. This complex geology of the pre-Quaternary 
bedrock results in a heterogeneous, small-scale regional 
pattern of valleys, hills, basins and grabens. Quaternary 
sediments were mainly accumulated in the valleys, on 
slopes and in upland basins or marginal basins. 

The distribution of the Pleistocene sediments is charac-
terized by three important boundaries (Fig. 2). The north-
ern boundary of the loess belt runs along the line Melle 
– Minden – Hanover – Braunschweig – Helmstedt. It sepa-
rates the almost continuous cover of loess and loess-like 
sediments in the South from regions in the North, where 
predominantly cover sands and drift sands were deposited. 
The southern boundaries of the Elsterian and Saalian gla-
ciation cross the study area along a line Rinteln – Alfeld – 
Seesen – Goslar (Kaltwang 1992). They separate the per-
iglacial Pleistocene sediments in the South from the glacial, 
glaciofluvial, periglacial and fluvial deposits in the North. 
The ice-shield of the Weichselian glaciation did not extend 
to the study area.

Aeolian sediments
The aeolian sediments of the study area can be subdivid-
ed by their grain-size distribution into aeolian loess, sand-
banded loess, sandy loess, and cover sand (Vierhuff 1967, 
Weise 1983). In general, the light-coloured, calcareous, un-
stratified, loess contains more than 15 % of silt (medium 
to coarse silt), less than 15 % sand (0,063–2 mm), and clay. 
The sandy loess consists of more than 15 % sand and more 
than 15 % silt (maxima in medium to coarse silt). The sand-
banded loess is a stratified mixture of loess and sandy-loess. 
During the last century local German names, like “Flottsand” 
and “Flottlehm” were used for sandy loess. These terms are 
not exactly defined and used by different authors for differ-
ent aeolian sediments (Wortmann 1942, Siebertz 1982, Sie-
bertz 1992). Generally “Flottlehm” is a silt-rich sandy loess 
and “Flottsand” a sand-rich sandy loess (Gehrt 1994). Cover 
sand has an even higher sand content. 

Apart from these, some more loess-like deposits are rel-
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evant, which were originated from loess by different proc-
esses. Loamy loess or loess loam is loess which was de-
calcified during weathering and soil genesis. Soliflucted 
reworked loess was generated by downslope movement 
during gelifluction or solifluction, which results in a mixed, 
banded or chaotic structure with possible higher amounts 
of clay, sand, or blocky gravel from over- or underlying 
material. The colour is strongly influenced by the amount 
of these contaminants. When aeolian loess is eroded and 
transported by water, fluvially reworked loess with a stri-
ated structure and gravel or sand intercalations will be de-
posited.

A special type of aeolian deposition is represented by 
mixed layers of glacial loam, sand, and silt on top of un-
weathered glacial till. Many authors interpret their fine 
sand and silt content as aeolian relics, reworked and in-
corporated in these layers. This “Geschiebedecksand” may 
have a basal stone layer, fluvial structures and cryoturba-
tion features.

Loess regions
The northernmost part of the loess belt investigated com-
prises the “Börde” – a loess-rich region between the north-
ern loess boundary and the slopes of the Lower Saxon Hills 
and the Harz Mountains (Fig. 2). The almost flat plain as-
cends slightly to the South. It is underlain by thick gla-
cial, glacio-fluvial and periglacial sediments. The region is 
structured only by few ridges or swells of Mesozoic bed-
rock (Fig. 1).

The Börde is 6 to 30 km wide in North-South direction 
and separated by the Weser, Leine, Innerste, and Oker val-
leys into different segments: the narrow Lübbecke Löss 
Börde, the A-shaped Calenberg Löss Börde and the Braun-
schweig-Hildesheim-Börde. The Börde zone merges east of 
Helmstedt into the Magdeburg Börde. The loess accumulat-
ed all over the lowland and on most slopes, only dissected 
by drainage networks. 

The Elm-Asse-Helmstedt region east of the Hildesheim-
Braunschweig-Börde also borders to the northern bound-
ary of the loess belt. This region is characterized by a quite 
different morphology more similar to the upland dominat-
ed by several NW-SE-trending anticlines and synclines of 
folded Mesozoic to Tertiary sedimentary rocks, where the 
Elm and the Asse are the largest domes. Due to the un-
dulating morphology the loess cover is not continuously, 
loess is enriched in valleys and slopes, basins and lower 
ridges (Merkt 1968). According to Wortmann (1942) there 
is also loess on the higher parts of the slopes, even on the 
hills and ridges, e.g. parts of the Elm.

Some areas, which are separated from the loess bounda-
ry by ridges and small uplands or those located in the Low-
er Saxon Hills, have a Börde-like appearance. This includes 
a huge, extended loess cover and wide, flat areas with 
smooth or undulating morphology. The loess cover is only 
dissected by the recent drainage network or influenced by 
some steeper ridges or slopes. There is the wide region be-
tween the Harz Mountains and the anticlines in its foreland 
and the Ravensburg Hills, a long stripe between the Wie-
hen Hills, the Tecklenburg-Osning and the Wehre valley in 
the easternmost part of the study area. 

In contrast, the uplands south of the Calenberg Börde 

and the Hildesheim-Braunschweig Börde, the so called 
Leine Uplands, show a more pronounced morphology 
which is caused by synclines, anticlines, and thrusts of 
folded Mesozoic rocks. The Leine Uplands are subdivided 
by the narrow Leine and Innerste valley into the Calenberg 
Uplands, Alfeld Uplands and Innerste Uplands. According 
to Merkt (1968) loess covers the flat regions, the north-
eastern and northern slopes and few south-western slopes 
of the elongated valleys and hills up to 200 to 250 m altitude 
and is accumulated in some grabens and subrosion-related 
structures. 

The morphology of the above mentioned long and nar-
row valleys and basins is quite different from the more ir-
regular and diverse loess accumulation sites in the central 
parts of the upland. The deposition structures of various 
sizes and shapes occur mainly within plateaus of Triassic 
sedimentary rocks, which are dissected by several faults 
and influenced by subrosion activities. The loess was ac-
cumulated in the shallow basins, in sinks, tectonic grabens, 
and mainly on eastern, north-eastern, and northern slopes 
up to 230 to 270 m altitude, and in drainage features. The 
higher ridges, hills, and steep slopes are free of loess. The 
situation is typical for the Lower Eichsfeld Basin, the Uslar 
Basin, and the Warburg Börde but is also found within the 
Lippe Upland, the Pyrmont Uplands and Oberwälder Land, 
and the Waldeck Uplands and Plains.

Apart from these small-scale irregular and shallow loess 
accumulation structures wide and extended depressions 
occur within the Uplands. They were filled with Tertiary 
and Quaternary sediments during long-lasting periods of 
subsidence caused by tectonic or halokinetic processes. 
Loess accumulated within the depressions mainly on the 
eastern slopes. Large depressions are located in the Leine-
Ilme Basin and the West Hessian Depression.

Southwest of the Harz Mountains there are marginal ba-
sins with Tertiary fillings and strong subsidence. The ba-
sins are smaller and show a small-scale pattern of valleys 
and ridges. Typical for this type is the triangular South-
west Harz Foreland between the Alfeld Uplands and the 
Harz Mountains. Common subrosion and karst features are 
related to highly soluble Permian sulphate and carbonate 
rocks. Loessic sediments cover the plains, the basins, the 
valleys and the slopes up to 200 to 300 m in elevation. 

The main river valleys within the Lower Saxon Hills and 
the Hesse Highlands are also distinct, morphological traps 
for loess deposition. They are treated as separate loess re-
gions in this study. The valleys of the rivers Weser, Fulda, 
Werra and Leine are rich in loess compared to the adjacent 
regions. 

The upper Leine valley between Göttingen and Einbeck, 
South of the Leine-Ilme Basin, is mainly influenced by the 
complex structure of the N-S-striking Leine valley Graben. 
The wide valley with the distinct, fault-related slopes has 
a closed loess cover, quite different from the adjacent hills. 
The valleys of the rivers Fulda, Werra and Werre in the 
Southeast of the study area follow tectonic structures in a 
small-scale pattern of NW-SE-trending faults and fractures. 
The loess accumulated in the narrow and steep valleys, es-
pecially on the western or north-western side up to 250 m 
in elevation. The bedrock consists of Lower Triassic sand-
stones and subordinate Paleozoic rocks.
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The upper Weser flows in a narrow, meandering valley 
deeply incised in Lower Triassic sandstone through the so-
called Upper Weser Uplands. North of Hameln the river 
flows in a NW-SE-trending valley through Middle to Up-
per Triassic and Jurassic to Cretaceous rocks of the Lower 
Weser Uplands. The river leaves the Lower Saxony Hills 
through Porta Westphalica and enters the loess Börde of 
the Northwest German Plain. Along the river loess was 
mapped on the valley slopes on one or both sides, favour-
ably on northeast-, north- and east-facing sides up to 200 to 
300 m altitude. Graupner (1970) and Brosche & Walther 
(1991) already noted that the region south of Hameln is 
richer in loess. Single loess deposits were mapped in aban-
doned lobes, incoming valleys, or subrosive sinks. With 
increasing distance from the main valley the loess cover 
thins out and is only found in some patches. Wortmann 
(1942) mapped some parts of the Weser valley. His loess 
patches are a bit larger and more connected than on the 
other maps.
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Loess stratigraphy
The loess stratigraphy of the study area comprises Upper 
Pleistocene loessic sediments and paleosols (Tab. 1). The 
stratigraphically lowest part of the Upper Pleistocene is 
the Eemian interglacial soil, a typical brown haplic luvi-
sol (WRB). The Lower Weichselian is composed of loess, 
which is in most cases decalcified, and has a strong pedog-
enetic overprint. Besides loess a lot of other sediments are 
typical for this unit, like pedosediments of Lower Weich-
selian or Eemian soil horizons, glaciofluvial and glacial 
sediments, or weathered bedrock. In the stratigraphically 
upper part of the Lower Weichselian sequence the loess 
amount increases. The most prominent pedogenetic fea-
tures are Ah, Al and Bt horizons and features related to 
stagnic conditions. These soil horizons are relics of hap-
lic chernozem, rendzic leptosol, haplic luvisol and stagnic 
gleysol. Ricken (1983) mentioned cycles from dry to wet 
conditions inferred from these palaeosols. The main impor-
tant marker horizons are up to four Ah horizons includ-

Fig. 2: Aeolian sediments, loess regions and main boundaries of Quarternary age. (DEM: ASTER GDEM is a product of METI and NASA; river network: 
OpenStreetMap, published under CC-BY-SA 2.0; maximum ice advance: Kaltwang 1992)

Abb. 2: Äolische Sedimente, Löss-Regionen und wichtige quartäre Verbreitungsgrenzen. (DGM: Globales ASTER-DGM ist ein Produkt von METI und 
NASA; Flussnetzwerk: OpenStreetMap, veröffentlicht unter CC-BY-SA 2.0; Maximale Eisausdehung: Kaltwang 1992)
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ing one typical Al horizon (bleached zone), disconformi-
ties (stone layer), a basal solifluction layer, enrichments in 
Mn-Fe concretions and charcoal. Due to the wide range of 
sediments, the influence of local material and the possible 
soil horizons the Lower Weichselian sections show a high 
heterogeneity. Without the prominent Ah horizons a clear 
correlation of different sections is quite difficult.

The Lower Weichselian in the study area was subdivid-
ed by Rohdenburg & Meyer (1966) and Ricken & Meyer 
(1982) into a lower unit (wa1) and an upper unit (wa2). 
Generally, the base of wa1 is a solifluction deposit of re-
worked Eemian soil material, the stratigraphically young-
est Ah horizon is the boundary to the Middle Weichselian. 
In some locations a loamy soil complex (Niedervellmar 
soil complex) was formed instead of typical soil horizons. 	
If it is overlain by Middle Weichselian arctic brown soils or 
loamy loess, no clear boundary can be drawn. The authors 
dated the Niedervellmar soil complex as a part of the wa2 
and wm (Tab. 1). 

The Middle Weichselian is characterized by calcified or 
partly decalcified loess, a high amount of fluvially reworked 
loess, and intercalations of gravel and sand. In the loess se-
quence, artic brown soils and arctic soils are found, e.g. the 

Herzberg soil and the Kirchberg soil. Reinecke (2006) de-
scribed very detailed Middle Weichselian loess sequences 
with several intercalated soils east of the study area. The 
most prominent marker horizon is the Lohne soil, which is 
correlated with the Denekamp interstadial. Bartels & Ro-
hdenburg (1968) described a greyish brown soil equivalent 
called Breinum soil, Ricken (1983) found a stagnic palae-
osol of the same age termed Hattorf soil, and Brosche & 
Walther (1991) located an arctic paleosol equivalent termed 
Alversdorf soil. The Lohne soil and its equivalents correlate 
to the top of the Middle Weichselian record. 

The Upper Weichselian is the most homogeneous unit of 
the study area (Rohdenburg & Meyer 1966). It is composed 
mainly of loess. Up to five arctic palaeosols are found in 
the loess sequence (wj1gamma, wj2beta, wj3beta, wj3delta, 
wj4beta), generally the wj3delta soil is the most prominent 
one. Besides the soils the Eltville tephra, ice-wedge pseu-
domorphs of various sizes, and frost fissures are important 
marker horizons. The uppermost arctic paleosol (w4beta) 
was found very seldom, sometimes in sinks of ice-wedge 
pseudomorphs, normally but masked by the Holocene soil 
formation.

Table 1: Pedostratigraphy of the loess- and loess-like sediments in southern Lower Saxony and northern Hesse (after: Rohdenburg & Meyer 1966, Ricken 
& Meyer 1982, Brosche & Walther 1991, Pouclet & Juvigne 2009).

Tabelle 1: Pedostratigraphie der Löss und löss-ähnlichen Sedimente in Süd-Niedersachsen und Nordhessen (nach: Rohdenburg & Meyer 1966, Ricken & 
Meyer 1982, Brosche & Walther 1991, Pouclet & Juvigne 2009).

Upper
Weichselian

Middle
Weichselian

Lower
Weichselian

Late
Weichselian

Eemian Eemian soil Erbach soil

Laacher See Tephra

Eltville Tephra

wj1 gamma soil

wj2 beta soil

wj3 beta soil

wj3 delta soil

wj4 beta soil

Lohne soil & equivalents

Kirchberg soil

Herzberg soil
Niedervellmar
soil complex

Bilshausen
soil complex

wm

wa1

wa2

wj1 beta loess

wj2 alpha loess

wj3 alpha loess

wj3 gamma loess

wj4 alpha loess

wj5 alpha loess

E1

E2

E3

E4

Hahnstatt soil

Gräselberg soil

southern Lower Saxony northern Hesse

Ah horizon

Ah horizon

Ah horizon

Ah horizon

20.000

30.000

12.900

117.000

wj1 alpha loess

Age (ka)Period Marker horizonsLoess and loess-
related sediments
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3 Data

The available published data about loess in the study area 
can be subdivided into three different types (Fig. 3). 

- The first, most important data type includes descrip-
tions of loess sections, outcrops, or drill-holes. The in-
formation is provided mainly as text, sketches or pic-
tures, and few tables. 
- In contrast, the second type of data comprises descrip-
tions about loess properties in a limited area, such as 
local thickness, granulometry, age, or facies of loessic 
sediments. 
- The third type compiles data about loess properties 
that are already published in a two dimensional way. 
These can be hard-copies of maps or digital maps. They 
cover more or less the whole study area, because of the 
large-scale.

The main data sources used are publications, maps and 
digital data. Most of the articles, mentioned in the previ-
ous chapter, contain extensive descriptions and sketches 

of loess sections, outcrops and drill-holes. Furthermore, 
they comprise comments about the local and regional loess 
properties. These papers are the essential data source of 
the study. 

Additionally, publications about Holocene and Pleis-
tocene sediments were examined, as well as palaeobotani-
cal, geomorphological, archaeological or paleontological 
topics including supplementary details about loess and 
loess-like sediments. Furthermore, releases like excursion 
guides or general publications about the occurrences of un-
consolidated construction material or brown coal deposits 
were included. 
Other important input sources are explanatory notes on 
the geological map sheets. The German geological map 
sheets on a scale of 1: 25,000 (GK25) have been mapped 
since the late 19th century by the regional Geological Sur-
veys (Fig. 4). Together with every completed map sheet, 
the Geological Surveys published an explanatory report of 
varying extent. In these explanatory notes the authors de-
scribed every geological unit in detail and added further 

Fig. 3: Loess locations and outline of geological map sheets (1: 25,000 – GK25). (DEM: ASTER GDEM is a product of METI and NASA; river network: 
OpenStreetMap, published under CC-BY-SA 2.0)

Abb. 3: Lösslokationen und Umrisse der geologischen Kartenblätter (1: 25.000 – GK25). (DGM: Globales ASTER-DGM ist ein Produkt von METI und 
NASA; Flussnetzwerk: OpenStreetMap, veröffentlicht unter CC-BY-SA 2.0)
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Fig. 4: Year of publishing and number of published explanations on the geological map sheets on a scale of 1: 25,000 (GK25) of the study area.

Abb. 4: Jahr der Veröffentlichung und Anzahl der veröffentlichten Erläuterungen zur Geologischen Karte 1: 25.000 (GK25) des Untersuchungsgebietes.
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descriptions that are not presented on the associated geo-
logical map. For that reason, in most explanations some 
loess sections or drill-holes have been described in detail 
and some outcrops with remarkable thickness were cited. 
Furthermore, the authors released short or extended de-
scriptions of the properties of the loess and loess-like de-
posits in the particular area covered by the map sheet.

Moreover, different thematic maps, either as hard copies 
or as digital data, were used for the study. The following 
three thematic loess maps, available as hard copies, were 
analyzed. 

- The loess map of Wortmann (1942) on a scale of 
1: 700,000 is based on small-scale soil maps. On the map 
the units of the aeolian sediments are classified according 
to granulometry (loess, “Flottlehm”, “Flottsand” and sandy 
loess) and thickness (0.2 to 0.5 m; 0.5 to 2 m and more 
than 2 m). Cover sands and drift sands were not consid-
ered, because the author could not infer them from the 
soil maps. The map covers southern Lower Saxony and 
small areas of Saxony-Anhalt and Thuringia.
- The loess map of Merkt (1968) is based on published 
geological maps and unpublished drafts from the Geo-
logical Survey of Lower Saxony on a scale of 1: 25,000 
and a 1: 200,000 general map. The scale of the loess map 
is 1: 300,000, covering southern Lower Saxony and small 
parts of North Rhine-Westphalia, Hesse and Saxony-
Anhalt. Merkt (1968) distinguished loess, sand-banded 
loess as well as sandy loess and separated two thickness 
classes. Additionally, he illustrated the heterogeneous 
data level of each input map as a small figure.
- Müller (1961) outlined loess, sandy loess, cover sands 
and drift sands, weathered soils and recent deflation ar-
eas on the loess map of North Rhine-Westphalia on a 
scale of 1: 1,000,000. The latter author distinguished four 
loess regions according to their grain size values and 

mineral composition, but without thickness data. Only 
region IV (Lower Weser Upland) of Müller (1961) be-
longs to the recent study area.

Furthermore, a geological map of the whole study area was 
incorporated. The geological map of Germany on a scale of 
1: 200,000 (GÜK200) is a digital and generalized compilation 
of all German geological maps sheets on a scale of 1: 25,000 
(GK25). The part of the GÜK200 that covers the study area 
was used in this study. In contrast to the above maps, this 
digital map has an attached database containing proper-
ties of all mapped units. Aeolian sediments are subdivided 
in loess and loamy loess, sandy loess and cover sands. But 
there are no thickness values. A digital elevation model 
based on ASTER satellite data with horizontal resolution 
of 25 m x 25 m was inserted. These data are distributed by 
the Land Processes Distributed Active Archive Center (LP 
DAAC), located at the U.S. Geological Survey (USGS) Earth 
Resources Observation and Science (EROS) Center (lpdaac.
usgs.gov). ASTER GDEM is a product of METI and NASA.

4  Methods

GIS
The database of this study consists of a huge, heterogene-
ous data set of point data, local descriptions and regional 
information. All types of data contain spatial references 
(information about location or coordinates). For spatial 
analysis the GIS software ArcGIS was used which permits 
storage, display and analysis of spatial data in so called lay-
ers. The graphical part of the data (the map content) is rep-
resented in vector format as points, polylines or polygons, 
or in raster format as images or grids. The individual layers 
can be superimposed exactly above each other according 
to accurate coordinates, comparable to a traditional stack 
of maps or transparent papers. In contrast to a traditional 
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stack of maps or image processing in graphical software 
packages the GIS software stores attribute data of each ob-
ject in a connected table or database. For further analysis 
objects with relevant attribute data can be extracted based 
on logical queries, displayed, labelled, and overlain.

A new GIS-project in ArcGIS with the coordinate sys-
tem Gauß Krüger Zone 3 was created. Firstly, the digital 
data (GÜK200 files, ASTER DEM files) were imported and 
prepared for further analysis. The single tiles were merged 
to create mosaics, the part of the mosaic, covering the 
study area was clipped. The clipped files were transformed 
from geographic coordinates to the projected coordinate 
system Gauß Krüger Zone 3. Afterwards the hard copies 
of the analogue loess maps were scanned, added to the GIS 
project, and geo-referenced. Finally, different shaded relief 
images on the basis of the DEM were calculated.

In contrast to processing of the digital input data most of 
the spatial information about loess properties is expressed 
in texts, tables, or sketches in loess-related publications. 
For use in the GIS program they have to be transformed 
into GIS layers. Hence, two types of layers for the different 
data types were created. 

The first one is a point layer representing loess outcrops, 
drill-holes, or sections. All points, independent from out-
crop type, were named as “loess locations”. These loess lo-
cations were digitized as points according to their coor-
dinates or position details or copied from geo-referenced 
location maps.

Sometimes several single descriptions of loess sections 
had to be generalized and combined to one loess location. 
The reasons for that may be that

- different sections were mapped in one outcrop or clay pit, 
- several descriptions on one outcrop were made by dif-
ferent authors, or 
- several loess outcrops are located close to each other 
in one region. 

These “summary” locations were named after the nearest 
village, town or natural region. In the connected attribute 
table the following data, if available, of each loess location 
were stored:

- name of the loess location
- description of geographical location
- coordinates
- data source
- structural type
- granulometry of sediments
- thickness
- marker horizons
- stratigraphical ages
- fossil content

Hereby, as much information as possible, preferring the 
latest published data, were extracted and stored. Additional 
data from older publications were added to create complete 
description. Unsure and inaccurate descriptions and sec-
tions that could not be located were excluded. 

In summary, 639 loess locations were created (Fig. 3). 
Their available attribute data are very heterogeneous, be-
cause of large differences in quantity and quality of the out-
crop descriptions. They range from few hints about loess 
outcrops to detailed descriptions with a lot of parameters. 
The reasons are the different publishing dates of the pa-

pers and the context, in which the outcrops were exam-
ined (loess, fluvial sediments, deposits, paleontological or 
archeological investigations). In many loess locations some 
parameters or details are missing. Most information was 
available about thickness, less information about the other 
parameters. Sometimes the description is based on incom-
plete stratigraphy. The loess locations were classified in a 
group of very detailed data (421 locations) and in a group 
of general data (218 locations). 

Secondarily, a polygon layer in the GIS project was cre-
ated to store the data extracted from the explanations on 
the geological map sheets in scale 1: 25,000. The outline of 
each map sheet was digitized as rectangle (Fig. 3). All loess-
related information was stored in the related attribute ta-
ble, including:

- number of explanatory note
- publishing year
- author(s)
- loess distribution
- accumulation zones
- horizontal zones and granulometric boundaries
- granulometry and vertical sequences
- morphology of loess cover
- thickness
- stratigraphic age
- fossils
- cryoturbation features

From the notes as much information as possible was ex-
tracted, more recently published explanatory notes were 
preferred. Older notes were checked, additional facts and 
descriptions were added, if available.

In summary, all available notes were examined and data 
of 152 of them were stored. The notes were published be-
tween 1876 and 2007 (Fig. 4), therefore amount and quality 
of loess-related data are very heterogeneous. Most publica-
tions were released in the 1920s and 1930s or between 1960 
and 1985. The older notes released before 1940 give only 
few details on loessic sediments. Aeolian loess and loess 
derivates are not differentiated. Moreover, in the oldest 
prints there is no differentiation between loess and flood-
plain deposits. Sometimes one note describes two or three 
map sheets. Few map sheets were published without ex-
planatory note.

In addition to the layers “loess locations” and “explana-
tory notes”, other layers in the GIS project including digi-
tized main topographic features (e.g. rivers, cities, geologi-
cal boundaries) were created.

Selection of base map
The accurate distribution of loess and loess-like sediments 
in the study area is a fundamental base for further analy-
sis of the parameters thickness, granulometry and age. The 
study is not a mapping campaign, so a base map showing a 
realistic loess distribution to work with had to be selected. 
The already mentioned loess maps of Wortmann (1942), 
Müller (1959) and Merkt (1968) and the digital geological 
map (GÜK200) were evaluated based on the parameters: 
scale, units, coverage, accuracy and publishing age. The 
result shows that none of them displays a realistic distri-
bution of loess and loess-like sediments. Reasons are the 
difference in the map coverage and the inaccuracy due to 
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the combination of aeolian loess, loamy loess, soliflucted or 
fluvial reworked loess to one „loess unit“. Sometimes even 
younger colluvial or slope sediments were included. 

It is also obvious that the maps based on geological sur-
veys display a smaller, fragmented loess cover, which was 
caused by the mapping policy before 1960s. Field geologists 
drilled only few 1-m drill-holes per map sheet. They fo-
cused on the mapping of the bedrock to visualize the com-
plex geological and tectonic situation, especially in the 
Lower Saxon Hills and the Hesse Highlands. Even when 
the bedrock was only visible in boulders or referred from 
morphological bends, they mapped the bedrock unit in-
stead of the overlying loose material. 

Lüttig (1968) compared the results of different geological 
surveys in 1890–1891, 1948 and 1956/1961 on the the geologi-
cal map sheet 4325 (GK25). He proved that a more accurate 
distribution of loess is displayed in the latest map only, cov-
ering much larger areas than in the older maps. From the 
1960s on field geologists drilled much more drill-holes (2 m) 
and tried to map the uppermost geological unit. Most GK 25 
sheets, which are the database of the map of Merkt (1968) 
and GÜK200, were mapped before 1960; some are younger 
reprints or revision maps with only little changes. Field geol-
ogist had no general rule how to map the minimal thickness 
of loess. Therefore, the loess distribution based on the geo-
logical maps show a minimum loess distribution represent-
ing a loess cover thicker than 0.5 m, 1 m or 2 m. 

The loess unit of the GÜK200 and the loess map of 
Merkt (1968) show a lot of similarities. In few regions, the 
GÜK200 shows smaller loess patches. The map of Merkt 
(1968) displays locally a more realistic distribution. The au-
thor examined not only the published GK25 map sheets, 
but also drafts of modern, unpublished mapping campaigns 
from the archive of the Geological Survey of Lower Saxo-
ny, resulting in some differences and sharp edges between 
adjacent regions.

The loess map of Wortmann (1942) displays a larger, 
but also inaccurate loess distribution. The map is based 
on soil survey campaigns. The uppermost geological unit 
has a high influence on the resulting soil. Hence, the soil 
map reflects much more information about the loess and 
loess-related sediments than the underlying hard rocks. 
Comparing this map with the map of Merkt (1968) and the 
GÜK200, a much larger area of loess cover becomes obvi-
ous especially in the uplands. However, the map contains 
loess patches close to the main rivers, where no real loess 
can be found. Possibly Wortmann (1942) combined loess 
and loess derivates with younger flood plain deposits (col-
luvial loess).

Although none of the maps shows a realistic loess distri-
bution, each of them inhibits important details. Therefore, 
the comparison between the geology based maps and the 
soil based map can give additional information. This ap-
plies especially to thin loess covers in the uplands as re-
corded by Wortmann (1942).

However, the GÜK200 was selected as main base map for 
the following analysing steps of the study. The map shows 
smaller loess patches than the other maps and is based on an 
unclear minimal loess thickness to be mapped. Nevertheless, 
the map covers the whole investigation area and is the most 
detailed because of its small scale. The map is in a digital 

format, representing the loess and loess-related sediments as 
polygons, to which new information can be added. 

Thickness
In the GIS project all objects of the layers “loess locations” 
and “explanations” that contain thickness values or thick-
ness ranges were displayed. Each object was labelled with 
these values or ranges. The loess map of Merkt (1968) was 
used as background. Then all available thickness values 
were explored for their minima, their maxima and their 
typical ranges.

To define thickness classes for a compiled thickness 
map, some limitations of the data set had to take into ac-
count. In general, a loess cover has a very wide range of 
thickness values in one area depending on the local mor-
phology. There is no or only few loess on steep slopes, but 
very much loess on E-facing slopes or in other accumula-
tion positions. And there are a lot of transitions between 
these extremes.

For that reason, wide thickness classes covering the typ-
ical ranges of loess thickness were defined. The main focus 
laid on the maximum values.

> 0.5 to > 2 m (few data)
≤ 3 m
≤ 5 m
≤ 6 m
2 – 8 m
3 – 10 m
3 – 20 m

The thickness values of all input sources were compared 
and new patches of the same thickness class were outlined. 
The new thickness classes were added to the polygons of 
GÜK200.
The following rules were set for this procedure: 

- If the area was not covered by the map of Merkt 
(1968) and no further information (loess locations, de-
scriptions)  were available, the class “> 0.5 to > 2 m (few 
data)” was selected. 
- The thickness data of the loess map of Merkt (1968) 
were copied, if no further information (loess locations, 
descriptions) were available.
- The same was done, if the loess locations and the thick-
ness in the loess map were similar. 
- New thickness patches were outlined, when the loess 
locations showed higher values, than the loess map of 
Merkt (1968).

The advantage of the method is the combination of differ-
ent input data. Basal map information from the loess map 
of Merkt (1968) was used and regions with higher loess 
thickness were added. Nevertheless, the loess locations 
with thickness values are not distributed equally. In some 
regions no or few loess locations were reported in the liter-
ature. Additionally, authors mentioned minimal thickness 
values or combined thickness values of loessic sediments 
and other material in their publications.

Granulometry
In the GIS project a query was applied to display all ob-
jects (“loess locations” and “explanations”) with data about 
petrography, grain sizes, and typical sediment sequenc-
es. The granulometric descriptions of the loess maps of 
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Merkt (1968), Wortmann (1942), and the geological map 
(GÜK200) were visualized. These input data vary in qual-
ity and quantity. Some loess locations have detailed grain 
size measurements and grain size curves. In contrast, many 
others have only rough descriptions, the loess maps dis-
playing only the uppermost loessic sediment in one region. 
As a result, small-scale details were not separated, but a 
general subdivision in a loess cover layer and a basal layer 
was carried out. The cover layer represents the homogene-
ous upper part of the loess deposits. The underlying basal 
layer can vary widely in thickness, granulometry, pedog-
enetic overprint, intercalations, and distribution. The cover 
layer was separated into:

- sandy facies (sandy loess, sand-stripped loess and 	
	 derivates)
- loessic facies 
- thin or no sandy facies (very thin cover with gaps)
- thin or no loessic facies (very thin cover with gaps)

The lower part (base layer) of the loess cover was subdi-
vided into:

- unknown base layer
- mixed layer or stone layer
- reworked loess

All regions with the same cover layer and the same base 
layer were outlined. Then, the following combinations of 
these two layers were generated:

- sandy facies on unknown base layer
- sandy facies on mixed/ stone layer
- sandy facies on reworked loess
- thin or no sandy facies on reworked loess
- loessic facies on unknown base layer
- loessic facies on mixed/ stone layer
- loessic facies on reworked loess
- thin or no loessic facies over reworked loess 

These granulometric types were attached to the GÜK200 
polygons. During the analysis the outline of the new re-
gions followed the boundaries of the map sheets. In case 
that a map sheet had no information about the base layer, 
the class “unknown base layer” was selected. 

Fig. 5: Thickness map displaying regional thickness ranges of loess and loess-like sediments (including loamy loess, reworked loess, sandy loess, sand-band-
ed loess and cover sand). (DEM: ASTER GDEM is a product of METI and NASA; river network: OpenStreetMap, published under CC-BY-SA 2.0)

Abb. 5: Mächtigkeitskarte der regionalen Mächtigkeitsbereiche von Lössen und löss-ähnlichen Sedimenten (Lösslhem, Schwemmlöss, Sandlöss, Sandstreifen-
löss, Decksand). (DGM: Globales ASTER-DGM ist ein Produkt von METI und NASA; Flussnetzwerk: OpenStreetMap, veröffentlicht unter CC-BY-SA 2.0)
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Stratigraphy
In the GIS project all loess locations with loess age data 
were extracted. The loess age can be estmated on marker 
horizons like paleosols or tephra, archaeological or paleon-
tological findings, numerical dating or ages assumed by the 
author. The loess ages were displayed as combinations of 
the following symbols representing all horizons that were 
found in the locations:

- Eltville tephra
- wj: Upper Weichselian loess
- wm: Middle Weichselian loess
- wa: Lower Weichselian loess
- pW: pre-Weichselian loess 

155 of 639 loess locations contain age information based on 
paleosols or tephra, but they are distributed very irregular-
ly over the study area. The data reflect ages of the regional 
loess cover and of single loess deposits in special sediment 
traps. Thus, all latter locations were marked to differentiate 
between two accumulation types. The resulting map distri-
bution of dated outcrops was compared with the thickness 

map (Fig. 5) and the granulometry map (Fig. 6) to outline 
regional loess cover areas of the same age (Fig. 7).

5  Results and discussion

Thickness
The resulting thickness map (Fig. 5) permits a more detailed 
view on loess thickness than the maps of Merkt (1968) or 
Wortmann (1942). Regions with thicknesses below 2.5 m 
are very similar, but a lot of new information about thicker 
loess covers appears.
The thickness of the loess and loess-related sediments 
ranges between few centimeters and twenty meters. Along 
the northern boundary of the loess belt and in the Börde 
region the loess cover is quite homogeneous with slight 
thickness variations due to exposition. Thickness values 
range from 0.5 to 2.5 m, sometimes up to 3 m. Thicker layers 
of sandy loess, sand-banded loess, or loess were found only 
in some locations with a specific accumulation situation as 
boundary dunes or in cryoturbation structures.

In the Elm-Asse-Helmstedt region and in the northern 

Fig. 6: Granulometric map of the regional types of cover and base layers. (DEM: ASTER GDEM is a product of METI and NASA; river network: OpenStreet-
Map, published under CC-BY-SA 2.0)

Abb. 6: Granulometrische Karte der regionalen Typen von Deck- und Basislagen. (DGM: Globales ASTER-DGM ist ein Produkt von METI und NASA; Fluss-
netzwerk: OpenStreetMap, veröffentlicht unter CC-BY-SA 2.0)
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parts of the Leine Uplands comparable thickness ranges 
were found. However, morphological ridges clearly influ-
ence the thickness resulting in an apparent heterogeneity 
between loess-free regions and loess accumulation sites.

In the central and southern parts of the study area thick-
ness values show much larger variations. On plateaus or 
plains the loess cover varies between few centimeter and 3 
meters. In shallow depressions and in valleys the regional 
loess thickness can reach up to 4, 5 or 6 m. Loess thickness 
up to 10 or even 20 m occurs only in the large depressions 
(Leine-Ilme Basins and the Westhessian Depression) and 
in some smaller areas along the Werra Valley, the south-
ernmost tip of the Leine Valley, and in the Southwest Harz 
Foreland. All these regions are influenced by subrosive ac-
tivities.

In the uplands loess thickness is strongly influenced by 
the elevation, the steepness, and the aspect of the slopes. 
The thickest loess covers were found on slopes facing to E, 
NE or NW. Slopes in the opposite directions are normally 
bare or have a thinner loess cover. 

Several loess sections with thickness values clearly 
above those of the surrounding regions were found. Most 
of them are trapped in karstification as sinks or dolines. 
Other extreme or untypical thick sections are caused by 
cryoturbation or glacial structures. Some other locations 
like abandoned meanders also have higher thickness val-
ues. Most likely they contain fluvial reworked loess.

The highest density of small-scale subrosion features 
were found in the Waldeck Upland, Warburg Börde und 
western part of the Lower Weser Upland. The thickest loess 
deposit (up to 20 m) was found at Albaxen in the Weser 
valley.

In general, loessic sediments thicker than 3 m occur on-
ly in valleys, basins, and special sediment-traps related to 
karstification, subrosion or cryoturbation. In all other re-
gions, the loess thickness varies mainly between few centi-
metres and 2.5 or 3 m.

Granulometry
The resulting granulometry map (Fig. 6) is quite heteroge-
neous, due to some missing data, but general trends can 
be deduced. Several regions have a sandy cover layer with 
varying amounts of sandy loess, sand-striped loess and 
aeolian loess. 

The main loess region is located along the northern 
boundary of the sandy  belt, as visible on the GÜK200 and 
described in detail by Gehrt (1989, 1992, 1994, 1998) from 
the Hildesheim-Braunschweig Börde. Authors of the ex-
planatory notes on the geological map sheets described 
either a sharp boundary between this zone and the aeo-
lian sediments north of the loess belt or a wide mixing- or 
transition-zone from loess to sandy loess into cover sands 
and drift sands. 

Additionally, a sequence of the sandy facies was mapped 
in the long and narrow upland stripe between the Wie-
hen Hills and the Ravensburg Hills in the north-eastern 
study area. Here the northern boundary of the loess belts 
bends between the upland and the Westphalian Lowland 
to the Southeast. In regions, where this facies was mapped, 
mostly loess and sand-banded loess were overlain by sandy 
loess.

Furthermore, the granulometry map (Fig. 6) shows 
large areas covered with sandy loess, sand-banded loess 
and loess within the upland. Most of these deposits with 
a dominant sand content and a more reddish colour were 
found on wide plateaus of Lower Triassic red sandstones 
(Bunter Sandstone) in the South of the study area. 

In contrast to the northern regions, where coarser sedi-
ments increase to the top, the loess sequences in the up-
lands have higher sand contents at the base and a fining 
upward trend. 

In some regions with large sandstone outcrops, as Fulda 
Highlands and the Lower Eichsfeld, sandy loess is assumed, 
but only rare data were available from the literature. Most 
significant sources of sandy loess are the river valleys that 
are cut into sandstones. There are many locations where 
sandy loess or even cover sand makes up the main unit. 
The sandy loess facies was also found in the central part of 
the Leine Uplands, the so-called Alfeld Upland. All other 
regions are covered by the typical loess, as evidenced by 
the recent available outcrop descriptions.

Beside this, the map shows a zoning of the basal layer 
types, although less data about this lower part of the sec-
tions was found. Along the northern boundary of the loess 
belt, in large parts of the adjacent Börde regions, and in the 
Northwest of the study area a mixed layer or a prominent 
stone layer forms the base of the aeolian sediments. 

In the southern part of the study area the loess facies or 
sandy loess facies is underlain mainly by fluvial or solif-
lucted, reworked loess. In the Southwest Harz Foreland 
(around Seesen) and in the Waldeck Uplands and Plains the 
reworked loess of the basal layer forms the main part of the 
loess cover. The cover layer is very thin or not existing due 
to the climatic conditions. Already Brosche & Walther 
(1991) mentioned the “wet facies” of the Seesen region.

Stratigraphy
The stratigraphic map (Fig. 7) shows a variety of different 
loess ages. Lower and Middle Pleistocene loess-related 
sediments occur in some locations all over the study area. 
However, most loess deposits are of Weichselian age. 

The distribution of the loess ages seems to be quite ir-
regular, because of the mixture of different accumulation 
sites. One group of loess locations belongs to the typical 
loess cover, e.g. on slopes, on plateaus, in wide basins. The 
other group are the special locations found in different 
sedimentary traps. In most of these traps pre-Weichselian 
sediments were preserved.

On the contrary, if the dated loess locations are 
examined without these special cases, a zoning of the loess 
ages becomes obvious. Complete Weichselian sequences, 
containing Lower, Middle and Upper Weichselian loess oc-
cur in the southernmost parts of the study area. Incomplete 
Weichselian sequences, whether Lower and Upper Weich-
selian loess or Middle and Upper Weichselian loess, were 
reported in some valleys or basins in the central and south-
ern parts of the study area. Upper Weichselian sequences 
were described all over the study area, but mainly in the 
northern parts. The most complete Upper Weichselian se-
quences were exposed in the outcrops Elvershausen and 
Einbeck. 

Between the northern boundary of the loess belt and the 
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northern slopes of the Lower Saxon Hills, predominantly 
Upper Weichselian loess and loess-related sediments were 
preserved. The cover layer consists mainly of sandy or 
loessic sediments without prominent intercalations of oth-
er sediments, gaps or zones of strong pedogenetic or ero-
sional overprint. Moreover, in this area the loess thickness 
ranges between few centimetres and 2.5 or 3 m. In wide 
parts, the cover layer is underlain by a distinctive stone or 
mixed layer over periglacial, glacial or fluvioglacial sedi-
ments. This layer was found in several places and can be 
called a marker horizon. In its fine-grained matrix it may 
contain remnants of older aeolian sediments. However, a 
clear or thick basal layer of reworked aeolian sediment, 
representing older loessic sediments, was not found. In 
conclusion, the regional loess cover in this area was ac-
cumulated after strong periods of fluvial or solifluidal re-
working in the Upper Weichselian, because most of the 
older loessic sediments were eroded.

Similar observations were made by other scientists. 
Vierhuff (1967) postulated that the age of the sandy-

loess north of the loess belt is of Upper Weichselian age. 
Rohdenburg & Meyer (1966) visualized on their loca-
tion map a lot of outcrops without marker horizons in 
the northern part of southern Lower Saxony. They inter-
preted the regional loess cover as an Upper Weichselian 
deposit. Gehrt (1989, 1992, 1994) examined a lot of loess 
sequences in the Braunschweig-Hildesheim Börde, along 
the northern boundary of the loess belt. He postulated that 
the sandy and loessic sediments on top of a mixed or stone 
layer are of Upper Weichselian age. Gehrt (1998) speci-
fied the age of these sediments as upper Upper Weichselian 
(wj4 to wj5). Lower Upper Weichselian sediments (wj1 to 
wj3) were conserved in the base layer. He mentioned that 
units of the same age were mapped west of Hanover in the 
Calenberg Börde.

Reinecke (2006) determined the age of the loess and 
loess-like sediments of the North Harz Foreland based on 
palaepedological analysis and OSL dating. Moreover, he  
separated the regional loess cover into a lower facies (wj1 
to wj3), which is only accumulated on Northeast-, East- or 

Fig. 7: Stratigraphic map displaying dated loess locations and typical ages of the regional loess cover (including loess-like sediments). (DEM: ASTER GDEM 
is a product of METI and NASA; river network: OpenStreetMap, published under CC-BY-SA 2.0)

Abb: 7: Stratigraphische Karte der datierten Lössvorkommen und der typischen Alter der regionalen Lössdecke (mit löss-ähnlichen Sedimenten). (DGM: 
Globales ASTER-DGM ist ein Produkt von METI und NASA; Flussnetzwerk: OpenStreetMap, veröffentlicht unter CC-BY-SA 2.0)
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Northwest-facing slopes, and an overlying regional loess 
unit of wj4 to wj5 age.

Not only the Börde loess, but also the thin loess cover 
(less than 3 m, containing no marker horizons) in the up-
land region of the study area may be of similar age. When 
the loess thickness exceeds 2.5 or 3 m in valleys or basins, 
incomplete Weichselian loess sequences become more fre-
quent. In summary, if the loess is thicker than 2.5 or 3 m, it 
becomes more likely to find loess and loess-like sediments 
of Upper Weichselian and of Middle or Lower Weichelian 
age.

Complete loess sequences containing Lower, Middle and 
Upper Weichselian loess are more common in the south-
ernmost part of the study area in the Westhessian Depres-
sion, due to the geomorphological situation in the wide-
ranging basin und the weaker erosional overprint. 

Moreover, to the Southwest of the study area an in-
creasing number of findings of mammal fossils like Equus, 
Cervus elaphus, Rangifer tarandus, Mammuthus primigen-
ius (Beyrich & Moesta 1876, Grupe 1916b, Horn 1982, 
Becker & Kulick 1999) and loess snails Succinea oblonga, 
Helix bispida, Helix obvoluta, Helix hortensis, Helix pulchel-
la, Pupa muscorum (Moesta 1876a, Moesta 1891, Moesta 
& Beyschlag 1886D, Grupe 1916B, Lang & Blancken-
horn 1920, Blanckenhorn 1926, Becker & Kulick 1999) 
were recorded. It can be concluded that the West Hessian 
Depression has the best conditions for loess preservation 
in the study area.

Various authors gave some remarks about the regional 
ages of the loess cover in the upland (Lower Saxon Hills 
and Hesse Highlands). Ricken & Meyer (1982) wrote that 
in the South Harz Foreland the Eemian soil is quite seldom, 
loess cover starts with Lower Weichselian deposits (soils) 
on Middle Terrace gravel. Feldmann (2002) mentioned that 
the Eemian soil is mainly eroded in the Aller catchment 
area. The age of the loess cover in the Alfeld region was 
estimated by Lüttig (1960b) mainly postdating the main 
glacial period. Thus, a Upper Weichselian loess deposition 
is most likely due to the larger deflation area.

Jordan (1984) found only few relicts of the Eemian 
soil in the Leine valley in sheltered positions. Brosche & 
Walther (1991) postulated that the loess in the Northern 
Harz Foreland is 3 to 5 m thick and of Upper Weichselian 
or Lower Weichselian age. In the Borgentreich region, west 
of the Hessian Depression no Lower or Middle Weichselian 
loess was found, only at the Daseburg and Hofgeismar sec-
tions.
Beside this local concepts about loess stratigraphy, Gehrt 
(1998) established a model of regional loess ages in the 
lowlands and uplands. He postulated a regional age of 
the aeolian sediments in the Börde region and along the 
northern loess boundary of wj4 to wj5. On the slopes of 
the southerly adjacent upland also patches of older Weich-
selian loess (Lower Weichselian to wj3) can be conserved 
above remants of the Eemian soil. These local relicts are 
overlain by the regional Upper Weichselian loess (wj4 to 
wj5). The most complete sections of Weichselian loess can 
be preserved according to his model in upland basins or in 
subrosion basins.

Based on the local observations and the regional model, 
typical ages of the regional loess ages in the study area 

were outlined (Fig. 7). The resulting map represents large-
scale zones of loess ages, which are maximum ages and do 
not show local variations. Therefore, the stratigraphic map 
gives an orientation where which type of loess sequences 
might occur. 

Conclusions

Based on spatial data, which are quite different in publi-
shing age, amount of information, spatial resolution and 
data type, loess parameters were analyzed.

A detailed thickness map (Fig. 5), a granulometry map 
(Fig. 6) and a stratigraphy map, displaying dated loess lo-
cations and regional loess ages (Fig. 7), were compiled. By 
means of this new spatial representation of loess characte-
ristics, large-scale differences and trends become obvious. 

The local variations of the loess parameters that are not 
displayed on the large-scale maps may be the object of fu-
ture investigations. In such studies limited areas should be 
selected, which represent different geomorphological re-
gions (Börde, plateau, plain, valley, basin) and loess cover 
types. There, the local variablility of the loess parameters 
(thickness, granulometry and stratigraphy) can be exam-
ined in detail. Furthermore, the results might be integrated 
in the regional maps to improve their accuracy.

Acknowledgements

The author gratefully acknowledge Brunk Meyer (†) for 
the guided tours through the construction sites and clay 
pits of Göttingen, the interesting explanations and discus-
sions. I also owe sincere gratitude to Manfred Frechen for 
the positive reinforcement and the field trip to the over-
whelming outcrops in the Eifel and Rhine region.

References 

Bartels, G. (1967): Stratigraphische und geomorphologische Auswertung 
von Schuttdecken vor Muschelkalkschichtkämmen und -schichtstu-
fen im niedersächsichen Bergland – Eiszeitalter und Gegenwart, 
Band 18, S. 76–81.

Bartels, G. & Rohdenburg, H. (1968): Fossile Böden und Eiskeilhorizon-
te in der Ziegeleigrube Breinum (Niedersächsisches Bergland) und ih-
re Auswertung für die Reliefentwicklung im Jungquartär – Göttinger 
Bodenkundl. Ber., 6, 109–126; Göttingen. 

Becker, R. E. & Kulick, J. (1999): Erläuterungen zur Geologischen Karte 
von Hessen 1: 25 000 Blatt Nr. 4923 Altmorschen – Hessisches Lan-
desamt für Bodenforschung, Wiesbaden; 394 S., 66 Abb., 34 Tab., 1 
Beibl., 1 Beil. 

Behrend, F. (1927A): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Hamersleben – Preußi-
sche Geologische Landesanstalt, Berlin N 4, 32 S.

Behrend, F. (1927B): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten deutschen Ländern Blatt Schöningen Nr. 2096. 
Preußische Geologische Landesanstalt; 1 Fig. 

Behrend, F. (1927C): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Hornburg Nr. 2161. Preu-
ßische Geologische Landesanstalt. 

Behrend, F. (1927D): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Hessen Nr. 2162 – Preußi-
sche Geologische Landesanstalt. 

Behrend, F. (1927E): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Jerxheim – Preußisch 
Geologische Landesanstalt, Berlin N 4, 44 S. 

Behrend, F. & Kühne, F. (1932): Erläuterungen zur Geologischen Karte 
von Preußen und benachbarten deutschen Ländern Blatt Barum – 
Preußische Geologische Landesanstalt, Berlin N 4, 53 S. 



42 E&G / Vol. 60 / No. 1 / 2011 / 27–46 / DOI 10.3285/eg.60.1.02 / © Authors / Creative Commons Attribution License

Beyrich, E. & Moesta, F. (1876): Erläuterungen zur geologischen Special-
karte von Preussen und den Thüringischen Staaten Blatt Sontra – Kö-
niglich Geologische Landesanstalt u. Bergakademie, Berlin N. 4, 35 S. 

Beyschlag, F. (1906): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten Bundesstaaten Blatt Cassel – Königlich Preußische 
Geologische Landesanstalt. 

Beyschlag, F. & Zeise, O. (1909): Erläuterungen zur Geologischen Karte 
von Preußen und benachbarten Bundesstaaten Blatt Besse – König-
lich Geologische Landesanstalt, Berlin N. 4, 29 S. 

Bittmann, F. & Müller, H. (1996): The Kärlich interglacial site and ist 
correlation with the Bilshausen sequence – In: Turner, Ch. (ed.), The 
early middle Pleistocene in Europe: 187–193, Rotterdam. 

Blanckenhorn, M. (1926): Erläuterungen zur Geologischen Karte von 
Preußen und benachbarten deutschen Ländern Blatt Borken – Preu-
ßische Geologische Landesanstalt. 

Bode, A. & Schroeder, H. (1913): Erläuterungen zur Geologischen Karte 
von Preußen und benachbarten Bundesstaaten Blatt Goslar – König-
lich Geologische Landesanstalt, Berlin, N. 4, 188 S. 

Bork, H.-R. (1983): Die holozäne Relief- und Bodenentwicklung in Lössge-
bieten; Beispiele aus dem südöstlichen Niedersachsen – Catena Sup-
plement 3, S. 2–93; Tübingen. 

Bork, H.-R. & Rohdenburg, H. (1979): Beispiele für jungholozäne Bo-
denerosion und Bodenbildung im Untereichsfeld und Randgebiete – 
Landschaftsgenese und Landschaftsökologie, Heft 3, S. 115–134. 

Bosinski, G. (1969): Eine Variante der Micoque-Technik am Fundplatz 
Buhlen, Kreis Waldeck – Jahresschrift mitteldeutscher Vorgeschichte, 
S. 59–74; Halle (Saale). 

Bosinski, G. & Kulick, J. (1973): Der mittelpaläolithische Fundplatz Buh-
len, Kr. Waldeck. Vorbericht über die Grabungen 1966–1969 – Ger-
mania, 51, S. 1–41. 

Brosche, K.-U. (1996): Wirkungen des pleistozänen kaltzeitlichen Klimas, 
insbesondere des Bodenfrostes, in den Sedimenten des östlichen Ost-
falen (Raum Hannover – Wolfsburg – Helmstedt – Bad Harzburg – 
Salzgitter Bad – Hannover). Teil 1 – Eiszeitalter und Gegenwart, 46, 
S. 1–17, 16 Abb.; Hannover. 

Brosche, K.-U. & Walther, M. (1978): Die jungpleistozänen Löß-Deck-
schichten der Braunkohlentagebaue der Braunschweigischen Kohlen-
bergwerke (BKB) zwischen Helmstedt und Schöningen – Eiszeitalter 
und Gegenwart, Band 28, p. 51–67, 5 fig. 

Brosche, K.-U. & Walther, M. (1980): Lößprofile von Vaake (Bl. 4523, 
Münden) und Albungen (Bl. 4725, Bad Sooden-Allendorf) in Nord-
hessen – Geologisches Jahrbuch Hessen, 10, S. 143–150, Wiesbaden. 

Brosche, K.-U. & Walther, M. (1991): Untersuchungen zur Lößstratigra-
phie und jungpleistozänen Formung in Südniedersachsen und östli-
chen Westfalen – Geographica-Oekologica, 2, S. 1–52, Berlin.

Brunotte, E. & Jauhiainen, E. (1979): Bodenstratigraphische und geo-
morphologische Untersuchung eines Lössprofils bei Einbeck, Bundes-
republik Deutschland – Terra Suomen Maantieteellisen Seuran aika-
kauskirja, 91/3, S. 141–146. 

Bücking, H., Pröscholdt, H. & Zeise, O. (1904): Erläuterungen zur Geo-
logischen Karte von Preußen und benachbarten Bundesstaaten Blatt 
Kella – Königlich Geologische Landesanstalt u. Bergakademie, Berlin 
N. 4, 21 S. [GK]

Burre, O. (1926): Erläuterungen zur Geologischen Karte von Preußen und 
benachbarten Ländern Blatt Herford West Nr. 2082 – Preußische Geo-
logische Landesanstalt, Berlin N4, 1926. [GK]

Dahlgrün, F. (1939): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Salzgitter Nr. 2160 – Preu-
ßische Geologische Landesanstalt; 1 Taf. 

Denckmann, A. (1902): Erläuterungen zur geologischen Specialkarte von 
Preussen und benachbarten Bundesstaaten Blatt Kellerwald – König-
lich Geologische Landesanstalt u. Bergakademie, Berlin N. 4, 84 S. 

Deutloff, O. (1995): Erläuterungen zu Blatt 3818 Herford. Geologisches 
Landesamt Nordrhein-Westfalen, Krefeld, 182 S., 13 Abb., 17 Tab., 
2 Taf.

Dienemann, W. (1926): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten deutschen Ländern Blatt Neuenkirchen – 
Preußisch Geologische Landesanstalt, Berlin N 4, 24 S. 

Dienemann, W., Koert, W. & Stach, E. (1939): Erläuterungen zu den Blät-
tern Melle, Querheim, Oeynhausen, Nr. 3716, 3717, 3718 – Preussische 
Geologische Landesanstalt, Berlin, 145 S. 

Dietz, C. (1959): Erläuterungen zur Geologischen Karte von Niedersach-
sen 1: 25000 Blatt Hannover Nr. 3624 – Niedersächsisches Landesamt 
für Bodenforschung; Hannover, 177 S., 1 Kt., 3 Taf., 13 Abb., 5 Tab. 

Dietz, C. (1973): Erläuterungen zu Blatt Lehrte Nr. 3625 – Niedersächsi-
sches Landesamt für Bodenforschung; Hannover, 83 S., 7 Abb., 7 Tab., 
2 Taf., 1 Kt. [GK]

Ebert, A. & Grupe, O. (1928): Erläuterungen zur Geologischen Karte von 
Preußen und benachbarten Ländern Blatt Gerden Nr. 1953 (3623). –
Preußische Geologische Landesanstalt, 78 S.; Berlin. [GK]

Ebert, T. (1894): Erläuterungen zur geologischen Specialkarte von Preus-
sen und den Thüringischen Staaten Blatt Gelliehausen – Simon 
Schropp´sche Hof-Landkartenhandlung, Berlin, 14 S. 

Ebert, T. & Koenen, A. v. (1895): Erläuterungen zur geologischen Special-
karte von Preussen und den Thüringischen Staaten Blatt Lindau. – Si-
mon Schropp´sche Hof-Landkartenhandlung (J. H. Neumann), Berlin 
W., 15 S. 

Eissmann, L. (2002): Quaternary geology of eastern Germany (Saxony, 
Saxon-Anhalt, South Brandenburg, Thüringia), type area of the Els-
terian and Saalian Stages in Europe – Quaternary Science Reviews, 
21, S. 1275–1346. 

Fabian, H.-J. (1957): Die Bohrung “Northeim 1” - Ergebnisse eines regio-
nalgeologisch interessanten Aufschlusses am Leinetalgraben – N. Jb. 
Geol. Paläont., Abh., 105, S. 113–122; Stuttgart. 

Farrenschon, J. (1986): Geologische Karte von Nordrhein-Westfalen 1 : 25 
000 Erläuterungen zu Blatt 4019 Detmold – Geologisches Landesamt 
Nordrhein-Westfalen, 172 S., 13 Abb., 15 Tab., 3 Taf.; Krefeld. 

Farrenschon, J. (1995): Erläuterungen zu Blatt 4020 Blomberg – Geolo-
gisches Landesamt Nordrhein-Westfalen, Krefeld, 9 Abb., 13 Tab., 1 
Taf., 155 S. 

Farrenschon, J. (1998): Erläuterungen zu Blatt 3919 Lemgo – Geologi-
sches Landesamt Nordrhein-Westfalen, Krefeld, 189 S., 8 Abb., 10 Tab., 
2 Taf. 

Feldmann, L. (2002): Das Quartär zwischen Harz und Allertal mit einem 
Beitrag zur Landschaftsgeschichte im Tertiär – Habilitationsschrift 
der Uni Clausthal. 

Fröhlich, H. (1990): Weichsezeitliche Periglazialseidment und Böden in 
einer feuchten Liasmulde bei Göttingen – Stratigraphie und Land-
schaftsgenetische Auswertung – Unveröffentlichte Diplomarbeit, 
Geographisches Institut der Unviersität Göttingen, 85 S. 

Gaertner, v. H.-R. & Herrmann, A. (1968): Erläuterungen zu Blatt Har-
degsen Nr. 4324. Niedersächs – Landesamt f. Bodenforschung, Han-
nover; 271 S., 16 Abb., 16 Tab., 10 Taf., 1 Kt. 

Gehrt, E. (1989): Verbreitung und Stratigraphie der äolischen Sedimente 
im Bereich der Lößgrenze westlich Braunschweigs – Mitt. Dt. Boden-
kundl. Ges., 59/II, S. 887–890, 1 Abb., Göttingen. 

Gehrt, E. (1992): Verbreitung und Stratigraphie der äolischen Sedimente 
zwischen Leine und Oker – DEUQUA `92, 12.9. – 21.9.1992 in Kiel, 
Tagungsprogramm und Kurzfassungen, 41. 

Gehrt, E. (1994): Die äolischen Sedimente im Bereich der nördlichen Löss-
grenze zwischen Leine und Oker und deren Einflüsse auf die Boden-
entwicklung – Dissertation, Universität Göttingen, 217 S.

Gehrt, E. (Ed.) (1998): Äolische Sedimente und Bodenentwicklung im 
nördlichen Harzvorland – Exkursionsführer zur 17. Sitzung des 
Arbeitskreises Paläopedologie der Dt. Bodenkundl. Ges. am 21. bis 
23.5.1998 in Braunschweig, Hannover. 

Gehrt, E. & Hagedorn, J. (1996): Zur Entstehung der äolischen Sedimen-
te im Bereich der nördlichen Lößgrenze in Mitteleuropa – Böden als 
Zeugen der Landschaftsentwicklung, Festschrift zum 80. Geburtstag 
von Prof. Dr. H. E. Stremme, Landesamt f. Natur u. Umwelt des Lan-
des Schleswig-Holstein, Kiel, S. 59–66

Graupner, A. (1970): Steine und Erden – Tone (einschließlich Tonsteine), 
Lehme und Schluffe, Sande und Kiese, sonstige Lockergesteine, In-
dustrieminerale – Geologie und Lagerstätten Niedersachsens, Fünfter 
Band, Kommissionsverlag Gebr. Wurm KG, Göttingen. 

Grüger, E., Jordan, H., Meischner, D. & Schlie, P. (1994): Mittelpleis-
tozäne Warmzeiten in Göttingen, Bohrungen Ottostraße und Akazi-
enweg – Geologisches Jahrbuch, A 134, S. 9–69, 29 Abb., 1 Tab.; Han-
nover. 

Grupe, O. (1910): Erläuterungen zur Geologischen Karte von Preußen und 
benachbarten Bundesstaaten Blatt Stadtoldendorf – Königlich Geolo-
gische Landesanstalt, Berlin, N. 4, 28 S.

Grupe, O. (1912): Erläuterungen zur Geologischen Karte von Preußen und 
benachbarten Bundesstaaten Blatt Holzminden – Königlich Preußi-
sche Geologische Landesanstalt. 

Grupe, O. (1916A): Über jüngeren und älteren Löß im Flußgebiet der We-
ser. Jahrb. F. 1916, 37/1, S. 144–163. 

Grupe, O. (1916B): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten Bundesstaaten Blatt Kirchohsen (3922) – Königli-
che Geologische Landesanstalt, Berlin N. 4, 59 S. 

Grupe, O. (1927A): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Schwalenberg – Preußi-
sche Geologische Landesanstalt, Berlin, N 4, 47 S. 



43E&G / Vol. 60 / No. 1 / 2011 / 27–46 / DOI 10.3285/eg.60.1.02 / © Authors / Creative Commons Attribution License

Grupe, O. (1927B): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten Bundesstaaten Blatt Aerzen (3921) – Königliche 
Geologische Landesanstalt, Berlin N. 4, 35 S. 

Grupe, O. (1927C): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Pyrmont – Preußische 
Geologische Landesanstalt, Berlin N 4, 49 S. 

Grupe, O. (1929A): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Holzminden – Preußische 
Geologische Landesanstalt, Berlin, N 4, 71 S. 

Grupe, O. (1929B): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Höxter Nr. 2371 – Preußi-
sche Geologische Landesanstalt. [GK]

Grupe, O. (1929C): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten Bundesstaaten Blatt Ottenstein – Königliche Geo-
logische Landesanstalt, Berlin N. 4, 85 S. 

Grupe, O. (1933A): Erläuterungen zu Blatt Kathrinhagen Nr. 2018 (Auetal, 
Nr. 3721) – Preußische Geologische Landesanstalt, Berlin N4, 1933, 
56 S. 

Grupe, O. (1933B): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Bückeburg – Preußische 
Geologische Landesanstalt, Berlin N 4, 69 S.

Grupe, O. & Ebert, A. (1927A): Erläuterungen zur Geologischen Karte 
von Preußen und benachbarten deutschen Ländern Blatt Rodenberg 
(Barsinghausen) – Preußische Geologische Landesanstalt, 33 S.; Ber-
lin. [GK]

Grupe, O. & Ebert, A. (1927B): Erläuterungen zur Geologischen Karte von 
Preußen und benachbarten deutschen Ländern Blatt Springe – Preu-
ßische Geologische Landesanstalt, Berlin N4, 1927, 52 S. [GK]

Grupe, O.& Ebert, A. (1927C): Erläuterungen zur Geologischen Karte von 
Preußen und benachbarten deutschen Ländern Blatt Lauenau – Preu-
ßische Geologische Landesanstalt, Berlin N4, 1927, 47 S.

Grupe, O. & Stach, E. (1933): Erläuterungen zur Geologischen Karte von 
Preußen und benachbarten deutschen Ländern Blatt Stadthagen Nr. 
1951 – Preußische Geologische Landesanstalt, Berlin. [GK]

Grupe, O., Haack, W. & Schucht, F. (1915): Erläuterungen zur Geolo-
gischen Karte von Preußen und benachbarten Bundesstaaten Blatt 
Bockenem – Königlich Preußische Geologische Landesanstalt. [GK]

Grupe, O., Koert, W. & Stach, E. (1933): Erläuterungen zur Geologischen 
Karte von Preußen und benachbarten deutschen Ländern Blatt Min-
den – Preußische Geologische Landesanstalt, Berlin N 4, 67 S. [GK]

Habort, E. (1913): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten Bundesstaaten Blatt Königslutter (3730) – Königl. 
Geologische Landesanstalt, Berlin, 102 S. [GK]

Harbort, E. (1914): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten Bundesstaaten Blatt Süpplingen (3731) – Königl. 
Geologische Landesanstalt, Berlin, 142 S. 

Harbort, E., Herrmann, F. & Woldstedt, P. (1931): Erläuterungen zur 
Geologischen Karte von Preußen und benachbarten deutschen Län-
dern Blatt Braunschweig (3729) – Preußische Geologische Landesan-
stalt, Berlin N4, 1931, 58 S. [GK]

Harbort, E., Woldstedt, P. & Görz, G. (1931): Erläuterungen zur Geo-
logischen Karte von Preußen und benachbarten deutschen Ländern 
Blatt Wolfenbüttel Nr 2094 – Preußische Geologische Landesanstalt. 

Harms, F.- J. (1984): Erläuterungen zu Blatt Nr. 4025 Freden – Niedersächs. 
Landesamt f. Bodenforschung, Hannover; 168 S., 20 Abb., 18 Tab., 7 Kt. 

Held, G. (1987): Jungpleistozäne Paläoböden aus Löß im südlichen Nie-
dersachsen und ihre räumliche Anordnung im Kartiergebiet Rosdorf 
bei Göttingen – Unveröffentlichte Diplomarbeit, Institut für Boden-
wissenschaften der Universität Göttingen. 

Herrmann, A. (1974): Erläuterungen zu Blatt Sievershausen Nr. 4223 
(Neuhaus am Solling) – Niedersächsisches Landesamt für Bodenfor-
schung, 82 S., 8 Abb., 8 Tab., 1 Taf., 1 Kt; Hannover. 

Herrmann, R. (1958): Eisrandablagerungen und Fließerden am Nordrand 
des Leineberglandes – Geologisches Jahrbuch, 76, S. 309–320. [GK]

Herrmann, R. (1964): Erläuterungen zu Blatt Salzhemmendorf Nr. 3923 – 
Niedersächsisches Landesamt für Bodenforschung, Hannover, 1 Kt., 3 
Taf., 5 Tab., 10 Abb., 133 S. 

Hilgers, A., Gehrt, E., Janotta, A. & Radtke, U. (2001): A contribution 
to the dating of the northern boundary of the Weichselian Loess Belt 
in Northern Germany by luminescence dating and pedological analy-
sis – Quaternary International, 76/77, S. 191–200. 

Hinze, C. (1976): Erläuterungen zu Blatt Seesen Nr. 4127 – Niedersächsi-
sches Landesamt für Bodenforschung; Hannover, 161 S., 18 Abb., 8 
Tab., 4 Taf., 6 Kt. 

Hinze, C. (1983): Erläuterungen zu Blatt Nr. 3616 Preußisch Oldendorf – 
Niedersächsisches Landesamt für Bodenforschung; Hannover, 100 S., 
13 Abb., 3 Tab., 7 Kt. [GK]

Hinze, C., Jerz, H., Menke, B. & Staude, H. (1989): Geogenetische Defi-
nitionen quartärer Lockergesteine für die Geologische Karte 1: 25 000 
(GK25) – Geologisches Jahrbuch, A112, Hannover. [GK]

Hoffmann, A. (1927): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten deutschen Ländern Blatt Elze Nr. 2089 – Preu-
ßische Geologische Landesanstalt. [GK]

Hofrichter, E. (1976): Erläuterungen zu Blatt Lauenberg Nr. 4224 – Nie-
dersächsisches Landesamt für Bodenforschung; 113 S., 6 Abb., 8 Tab., 
3 Taf., 1 Kt. 

Horn, M. (1971): Erläuterungen zur Geologischen Karte von Hessen 1: 25 
000 Blatt Nr. 4721 Naumburg – Hessisches Landesamt für Bodenfor-
schung, Wiesbaden, 285 S., 29 Abb., 10 Tab., 1 Taf., 1 Beil. 

Horn, M. (1976): Erläuterungen zur Geologischen Karte von Hessen 1: 
25000 Blatt Nr. 4620 Arolsen – Hess. Landesamt f. Bodenforschung, 
Wiesbaden, 225 S. 35 Abb., 9 Tab., 1 Taf., 1 Beibl. 

Horn, M. (1982): Erläuterungen zur Geologischen Karte von Hessen 
1:25.000 Blatt Nr. 4520 Warburg – Hess. Landesamt f. Bodenfor-
schung, Wiesbaden, 238 S., 28 Abb., 32 Tab., 1 Taf., 1 Beil. 

Horn, M. & Kulick, J. (1969): Erläuterungen zur Geologischen Karte von 
Hessen 1: 25 000 Blatt Nr. 4720 Waldeck – Hessisches Landesamt für 
Bodenforschung, Wiesbaden, 227 S., 25 Abb., 8 Diagr., 15 Tab., 1 Beil. 

Horn, M., Kulick, J. & Meischner, D. (1973A): Erläuterungen zur Geo-
logischen Karte von Hessen 1: 25000 Blatt Nr. 4820 Bad Wildungen 
– Hess. Landesamt f. Bodenforschung, Wiesbaden, 386 S. 69 Abb., 20 
Tab., 2 Taf., 3 Beibl. 

Horn, M., Kulick, J. & Meischner, D. (1973B): Erläuterungen zur Geo-
logischen Karte von Hessen 1:25000, Blatt Nr. 4820 Bad Wildungen 
– Hessisches Geologisches Landesamt für Bodenforschung, Wiesba-
den, 386 S.

Jacobshagen, E., Huckriede, R. & Jacobshagen, V. (1963): Eine Faunen-
folge aus dem jungpleistozänen Löß bei Bad Wildungen – Abhand-
lungen des Hessischen Landesamtes für Bodenforschung, 44, 105 pp. 

Jauhiainen, E. & Brunotte, E. (1978): Stratigraphische Gliederung und – 
Material des Lößprofils bei Einbeck, BRD. Commentationes Physico-
Mathematical, 48, 1, S. 1–10; Helsinki. 

Jordan, H. (1976): Erläuterungen zu Blatt Osterode Nr. 4227 – Nieder-
sächsisches Landesamt für Bodenforschung, 148 S., 14 Abb., 12 Tab., 
5 Kt; Hannover. 

Jordan, H. (1979): Erläuterungen zu Blatt Nr. 3521 Rehburg – Niedersäch-
sisches Landesamt für Bodenforschung, 134 S., 14 Abb., 8 Tab., 1 Taf., 
7 Kt.; Hannover. 

Jordan, H. (1984): Erläuterungen zu Blatt Nr. 4325 Nörten-Hardenberg 
– Niedersächs. Landesamt f. Bodenforschung, Hannover; 148 S., 12 
Abb., 13 Tab., 8 Kt. 

Jordan, H. (1986): Erläuterungen zu Blatt Nr. 4225 Northeim West – Nie-
dersächs. Landesamt f. Bodenforschung, Hannover; 144 S., 13 Abb., 
13 Tab., 7 Kt. 

Jordan, H. (1987): Erläuterungen zu Blatt Nr. 3924 Gronau – Niedersäch-
sisches Landesamt f. Bodenforschung, 181 S., 22 Abb., 21 Tab., 7 Kt. 

Jordan, H. (1993): Erläuterungen zu Blatt Nr. 4125 Einbeck – Niedersächs. 
Landesamt f. Bodenforschung, Hannover; 107 S., 12 Abb., 18 Tab., 6 Kt. 

Jordan, H. (1994): Erläuterungen zu Blatt Nr. 4024 Alfeld – Niedersächs. 
Landesamt f. Bodenforschung, Hannover; 126 S., 17 Abb., 13 Tab., 7 Kt. 

Jordan, H. (1996): Erläuterungen zu Blatt Nr. 4226 Northeim Ost – Nie-
dersächs. Landesamt f. Bodenforschung, Hannover; 111 S., 10 Abb., 
14 Tab., 6 Kt. 

Jordan, H. (2001): Erläuterungen zu Blatt Nr. 4124 Dassel – Niedersäch-
sisches Landesamt für Bodenforschung, 93 S., 14 Abb., 11 Tab., 2 Kt.; 
Hannover. 

Jordan, H. & Schwartau, W. (1993): Das Lößprofil von Ahlshausen 
und weitere tiefe Quartäraufschlüsse entlang der Bundesbahn-Neu-
baustrecke bei Northeim, Südniedersachsen – Eiszeitalter und Gegen-
wart, 43, S. 110-122, 9 Abb., 3 Tab.; Hannover.

Kaltwang, J. (1992): Die pleistozäne Vereisungsgrenze im südlichen Nie-
dersachsen und im östlichen Westfalen. Mitteilungen aus dem Geolo-
gischen Institut der Universität Hannover, 33, 161 S., 7 Abb., 38 Tab., 
49 Karten. 

Keilhack, K., Kraiss, A. & Renner, O. (1917): Erläuterungen zur Geo-
logischen Karte von Preußen und benachbarten Bundesstaaten Blatt 
Lage – Königlich Geologische Landesanstalt, Berlin, N. 4, 57 S. [GK]

Knapp, G. (1983): Erläuterungen zu Blatt 4321 Borgholz – Geologisches 
Landesamt Nordrhein-Westfalen; Krefeld, 160 S., 17 Abb., 8 Tab., 1 Taf. 

Knapp, G. (1986): Erläuterungen zu Blatt 4421 Borgentreich – Geol. Lan-
desamt NRW, Krefeld, 172 S., 13 Abb., 11 Tab, 1 Taf. 

Knauff, W. (1978): Erläuterungen zu Blatt 3918 Bad Salzuflen – Geolo-
gisches Landesamt Nordrhein-Westfalen, Krefeld, 143 S., 17 Abb., 18 
Tab., 5 Taf. 



44 E&G / Vol. 60 / No. 1 / 2011 / 27–46 / DOI 10.3285/eg.60.1.02 / © Authors / Creative Commons Attribution License

Koenen, A. v. (1894): Erläuterungen zur geologischen Specialkarte von 
Preussen und den Thüringischen Staaten Blatt Reinhausen – Simon 
Schropp´sche Hof-Landkartenhandlung, Berlin, 21 S. 

Koenen, A. v. (1895): Erläuterungen zur geologischen Specialkarte von 
Preussen und den Thüringischen Staaten Blatt Bad Gandersheim – Si-
mon Schropp´sche Hof-Landkartenhandlung (J. H. Neumann), Berlin 
W., 24 S. 

Koenen, A. v. (1900A): Erläuterungen zur geologischen Specialkarte 
von Preussen und den Thüringischen Staaten Blatt Jühnde – Simon 
Schropp´sche Hof-Landkartenhandlung, Berlin, 19 S. [GK]

Koenen, A. v. (1900B): Erläuterungen zur geologischen Specialkarte von 
Preussen und den Thüringischen Staaten Blatt Dransfeld – Simon 
Schropp´sche Hof-Landkartenhandlung, Berlin, 15 S. [GK]

Koenen, A. v. & Ebert, T. (1894): Erläuterungen zur geologischen Spe-
cialkarte von Preussen und den Thüringischen Staaten Blatt Waake  
– Simon Schropp´sche Hof-Landkartenhandlung, Berlin, 22 S. [GK]

Koenen, A. v. & Linstow, O. v. (1928): Erläuterungen zur Geologischen 
Karte von Preußen und benachbarten deutschen Ländern Blatt Hann. 
Münden – Preußische Geologische Landesanstalt, Berlin N 4, 46 S. 

Koenen, A. v., Schlunck, J. & Menzel, H. (1911): Erläuterungen zur Geo-
logischen Karte von Preußen und benachbarten Bundesstaaten Blatt 
Salzhemmendorf – Königlich Geologische Landesanstalt, Berlin, N. 
4, 42 S. 

Koenen, A. v., Schucht, F., Grupe, O. & Seidl, E. (1915A): Erläuterungen 
zur Geologischen Karte von Preußen und benachbarten Bundesstaa-
ten Blatt Hildesheim – Königlich Preußische Geologische Landesan-
stalt. 

Koenen, A. v., Schucht, F., Grupe, O. & Seidl, E. (1915B): Erläuterungen 
zur Geologischen Karte von Preußen und benachbarten Bundesstaa-
ten Blatt Sibbesse – Königliche Geologische Landesanstalt, Berlin N. 
4, 53 S. 

Koert, W. & Dienemann, W. (1927): Erläuterungen zur Geologischen Kar-
te von Preußen und benachbarten deutschen Ländern Blatt Hötensle-
ben Nr. 2097 (3832) – Geologische Landesanstalt, Berlin, 1927. 

Kraiss, A., Renner, O. & Mestwerdt, A. (1915): Erläuterungen zur Geo-
logischen Karte von Preußen und benachbarten Bundesstaaten Blatt 
Bösingfeld (3920) – Königliche Geologische Landesanstalt, Berlin N. 
4, 69 S.

Kulick, J. & Semmel, A. (1968): Die geomorphologische und quartärgeolo-
gische Bedeutung des paläolithischen Fundplatzes Buhlen (Waldeck) 
– Notizbl. hess. L.-Amt Bodenforsch., 95: 347-351, Wiesbaden. 

Kupfahl, H.-G. (1975): Erläuterungen zur Geologischen Karte von Hessen 
1: 25 000 Blatt Nr. 4823 Melsungen – Hessisches Landesamt für Boden-
forschung, Wiesbaden, 195 S., 27 Abb., 22 Tab., 1 Taf., 1 Beibl. 

Kupfahl, H.-G. (1981): Erläuterungen zur Geologischen Karte von Hessen 
1: 25000 Blatt Nr. 4723 Oberkaufungen – Hess. Landesamt f. Bodenfor-
schung, Wiesbaden, 212 S. 15 Abb., 17 Tab., 3 Taf., 1 Beibl. 

Lang, H. D. (1962): Erläuterungen zu Blatt Isernhagen Nr. 3524 (Hannover 
N) – Niedersächsisches Landesamt für Bodenforschung, 130 S., 1 Kt., 
5 Taf., 24 Abb., 6 Tab.; Hannover. [GK]

Lang, O. & Blanckenhorn, M. (1919): Erläuterungen zur Geologischen 
Karte von Preußen und benachbarten Bundesstaaten Blatt Gudens-
berg – Preußische Geologische Landesanstalt. 

Lang, O. & Blanckenhorn, M. (1920): Erläuterungen zur geologischen 
Karte von Preussen und benachbarten Bundesstaaten Blatt Homberg 
a. d. Efze – Preußische Geologische Landesanstalt, Berlin N 4, 128 S. 

Lepper, J. (1976): Erläuterungen zu Blatt 4322 Karlshafen. – Geol. Landes-
amt Nordrhein-Westfalen, Krefeld, 190 S., 14 Abb., 11 Tab., 6 Taf. 

Lepper, J. (1977): Erläuterungen zu Blatt Uslar Nr. 4323 – Niedersächs. 
Landesamt f. Bodenforschung, Hannover; 129 S., 14 Abb., 13 Tab., 10 
Taf., 7 Kt. 

Lepper, J. (1984): Erläuterungen zu Blatt Nr. 3725 Sarstedt – Niedersäch-
sisches Landesamt für Bodenforschung; Hannover, 177 S., 24 Abb., 13 
Tab., 4 Kt. 

Linstow, O. v. (1928A): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten deutschen Ländern Blatt Ödelsheim Nr. 2518 
– Preußische Geologische Landesanstalt. 

Linstow, O. v. (1928B): Erläuterungen zur Geologischen Karte von 
Preußen und benachbarten deutschen Ländern Blatt Trendelburg 
Nr. 2517 – Preußische Geologische Landesanstalt, Berlin N 4, 36 S. 

Linstow, O. v. & Breddin, H. (1928): Erläuterungen zur Geologischen 
Karte von Preußen und benachbarten deutschen Ländern Blatt Hof-
geismar – Preußische Geologische Landesanstalt, Berlin N 4, 38 S. 

Look, E.-R. (1968): Geologisch-stratigraphische Untersuchungen in Sedi-
menten der Elster- und Saale-Eiszeit (Pleistozän) am Elm, östlich von 
Braunschweig – Mitt. Geol. Inst. Techn. Univ. Hannover, 6, 108 S., 27 
Beilagen; Hannover. 

Lüttig, G. (1960A): Elster-Löß und Holstein-Ton von Northeim (Hann.) – 
Eiszeitalter und Gegenwart, 11, S. 206–210; Öhringen/Württ.

Lüttig, G. (1960B): Neue Ergebnisse quartärgeologischer Forschung im 
Raum Alfeld-Hameln-Elze – Geologisches Jahrbuch, 77, 337–390, 11 
Abb., 5 Tab.; Hannover.

Lüttig, G. (1962): Das Braunkohlenbecken von Bornhausen am Harz –
Geologisches Jahrbuch, 79, S. 565–662, 1 Beil.; Hannover. 

Lüttig, G. (1965): The Bilshausen Type Section, West Germany – The 
Geological Society of America, Special Paper, 84, S. 159–178. [553]

Lüttig, G. (1968): Probleme und Möglichkeiten der geologischen Kartie-
rung und der Darstellung von Loess und ähnlichen Sedimenten in 
Niedersachsen (Zur Geologie, Geokartographie und Sedimentologie 
der periglaziären Sedimente in Niedersachsen 2) – Naturhist. Ges. 
Hannover, Ber., Beiheft 5, S. 285–298.

Lüttig, G. & Rein, U. (1955): Das Cromer- (Günz/Mindel-) Interglazi-
al von Bilshausen (Unter-Eichsfeld) – Geologisches Jahrbuch, 70, 
S. 159–166; Hannover. 

Mahaney, W. C., Andres, W. & Barendregt, R. W. (1993): Quaternary 
Paleosol Stratigraphy and Paleomagnetic Record Near Dreihausen, 
Central Germany – Catena, 20, S. 161–177. 

Meiburg, P. (1983): Erläuterungen zur Geologischen Karte von Hessen 
1:25.000 Blatt Nr. 4521 Liebenau – Hess. Landesamt f. Bodenfor-
schung, Wiesbaden, 175 S., 27 Abb., 13 Tab., 2 Beil. 

Merkt, J. (1968): Erläuterungen zur Karte der Lößverbreitung in Südnie-
dersachsen – Geologisches Jahrbuch, 86, S. 107–112; Hannover. 

Mestwerdt, A. (1914A): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten Bundesstaaten Blatt Heiligendorf – Königlich 
Geologische Landesanstalt, Berlin, N. 4, 77 S. [GK]

Mestwerdt, A. (1914B): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten Bundesstaaten Blatt Groß-Twülpstedt – Kö-
niglich Geologische Landesanstalt, Berlin, N. 4, 66 S. [GK]

Mestwerdt, A. (1922): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten Bundesstaaten Blatt Herford-Ost – Geologi-
sche Landesanstalt Berlin. [GK]

Mestwerdt, A. (1926): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten deutschen Ländern Blatt Halle i. W. – Preu-
ßisch Geologische Landesanstalt, Berlin N 4, 41 S. 

Mestwerdt, A. & Burre, O. (1926): Erläuterungen zu Blatt 3917 Bielefeld 
– Geologisches Landesamt Nordrhein-Westfalen, Krefeld, 2 Abb., 1 
Tab., 39 S. [GK]

Mestwerdt, A. & Stille, H. (1911): Erläuterungen zur Geologischen Kar-
te von Preußen und benachbarten Bundesstaaten Blatt Steinheim –
Königlich Geologische Landesanstalt, Berlin, N. 4, 41 S. 

Moesta, F. (1876A): Erläuterungen zur geologischen Specialkarte 
von Preussen und den Thüringischen Staaten Blatt Waldkappel –
Neumann´sche Kartenhandlung, Berlin, 24 S. 

Moesta, F. (1876B): Erläuterungen zur geologischen Specialkarte 
von Preussen und den Thüringischen Staaten Blatt Eschwege –
Neumann´sche Kartenhandlung, Berlin, 24 S. 

Moesta, F. (1876C): Erläuterungen zur geologischen Specialkarte von 
Preussen und den Thüringischen Staaten Blatt Netra – Königlich 
Geologische Landesanstalt u. Bergakademie, Berlin, N. 4, 28 S. [GK]

Moesta, F. (1891): Erläuterungen zur geologischen Specialkarte von 
Preussen und den Thüringischen Staaten Blatt Lichtenau – Simon 
Schropp´sche Hof-Landkartenhandlung, Berlin, 23 S. [GK]

Moesta, F. & Beyschlag, F. (1886A): Erläuterungen zur geologischen 
Specialkarte von Preussen und den Thüringischen Staaten Blatt Erm-
schwerd – Simon Schropp'sche Hof-Landkartenhandlung, Berlin, 17 S.

Moesta, F. & Beyschlag, F. (1886B): Erläuterungen zur geologischen Spe-
cialkarte von Preussen und den Thüringischen Staaten Blatt Witzen-
hausen – Simon Schropp'sche Hof-Landkartenhandlung, Berlin, 37 S. 

Moesta, F. & Beyschlag, F. (1886C): Erläuterungen zur geologischen Spe-
cialkarte von Preussen und den Thüringischen Staaten Blatt Großal-
merode – Simon Schropp'sche Hof-Landkartenhandlung, Berlin, 55 S. 
[GK]

Moesta, F. & Beyschlag, F. (1886D): Erläuterungen zur geologischen Spe-
cialkarte von Preussen und den Thüringischen Staaten Blatt Bad Soo-
den-Allendorf – Simon Schropp'sche Hof-Landkartenhandlung, Berlin, 
66 S. 

Moesta, F. & Beyschlag, F. (1891): Erläuterungen zur geologischen Special-
karte von Preussen und den Thüringischen Staaten Blatt Seifertshausen 
– Simon Schropp'sche Hof-Landkartenhandlung, Berlin, 14 S. 

Motzka-Nöring, R. (1987): Erläuterungen zur Geologischen Karte von 
Hessen 1: 25.000 Blatt 4925 Sontra – Hessisches Landesamt für Boden-
forschung, Wiesbaden; 296 S., 91 Abb., 14 Tab., 1 Beibl., 6 Taf. 

Müller, E.H. (1961): Art und Herkunft des Lösses und Bodenbildungen 
in den äolischen Ablagerungen Nordrhein-Westfalens unter beson-



45E&G / Vol. 60 / No. 1 / 2011 / 27–46 / DOI 10.3285/eg.60.1.02 / © Authors / Creative Commons Attribution License

derer Berücksichtigung der Nachbargebiete – Fortschr. Geol. Rheinld. 
Westf., 4, S. 255–265; Krefeld. 

Müller, H. (1965): Eine pollenanalytische Neubearbeitung des Interglazi-
al-Profils von Bilshausen (Unter-Eichsfeld) – Geologisches Jahrbuch, 
83, S. 327–352; Hannover. 

Naumann, E. (1922): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Rinteln – Geologische 
Anstalt, Berlnin N. 4, 46 S.

Naumann, E. (1925): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Vlotho – Geologische An-
stalt, Berlnin N. 4, 54 S. 

Naumann, E. (1927A): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten deutschen Ländern Blatt Eldagsen Nr. 2088 –
Preußische Geologische Landesanstalt. 

Naumann, E. (1927B): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten deutschen Ländern Blatt Hessisch-Oldendorf. 
– Preußische Geologische Landesanstalt, Berlin N 4, 43 S. 

Naumann, E. & Burre, O. (1927): Erläuterungen zur Geologischen Karte 
von Preußen und benachbarten deutschen Ländern Blatt Hameln Nr. 
2087 – Preußische Geologische Landesanstalt, 1 Tafel. 

Niederbudde, E.-A. (1976): Die regionale Unterscheidung von Lössen des 
Jungwürms durch Körnung und Tonmineraleigenschaften unter An-
wendung multivariater Methoden – Eiszeitalter und Gegenwart, 27, 
S. 121–133; Öhringen. 

Pouclet, A. & Juvigne, E. (2009): The eltville tephra, a late pleistocene wi-
despread tephra layer in germany, belgium and the netherlands; sym-
ptomatic compositons of the minerals – Geologica Belgica, 12/1–2, 
p. 93–103.

Pröscholdt, H. & Zeise, O. (1902): Erläuterungen zur Geologischen Karte 
von Preußen und benachbarten Bundesstaaten Blatt Heiligenstadt – 
Königlich Geologische Landesanstalt u. Bergakademie, Berlin N. 4, 
13 S. [GK]

Reinecke, V. (2006): Untersuchungen zur jungpleistozänen Reliefentwick-
lung und Morphodynamik im nördlichen Harzvorland – Sonderdruck 
der Aachener Geogr. Arbeiten, 2006. 

Ricken, W. (1983): Mittel- und jungpleistozäne Lössdecken im südwest-
lichen Harzvorland; Stratigraphie, Paläopedologie, fazielle Differen-
zieung und Konnektierungen in Flussterrassen – Catena Supplement 
3, S. 95–138; Tübingen. 

Ricken, W. & Grüger, E. (1988): Vegetationsentwicklung, Paläoböden, 
Seespiegelschwankungen: Untersuchungen an eem- und weichsel-
zeitlichen Sedimenten vom Südrand des Harzes – Eiszeitalter & Ge-
genwart, 38, S. 37–51, 8 Abb., 1 Tab.

Ricken, W. & Meyer, B. (1982): Lößbürtige Böden des Jungquartärs zwi-
schen Harz und Leine – Beziehungen zur Quartär-Chronostratigra-
phie, Relief-Geschichte der Landschaft, fluvialen Sedimentation, Pa-
läoklimakunde und Variation der holozänen Prozesse der Bodenbil-
dung – Ber. ü, d. Exk. d. AK “Paläoböden” d. Dt. Bodenkl. Ges. am 16. 
u. 17.10.1982, Mitt. Dt. Bodenkdl. Ges., 34, S. 249–263.

Roeschmann, G., Ehlers, J., Meyer, B., Rohdenburg, H. & Benzler, J.H. 
(1982): Paläoböden in Niedersachsen, Bremen und Hamburg – Geolo-
gisches Jahrbuch, Reihe F, 14, S. 253–307. 

Rohde, P. (1978): Erläuterungen zu Blatt 3523 Garbsen – Niedersächsi-
sches Landesamt für Bodenforschung, 135 S., 18 Abb., 8 Tab., 7 Kt.; 
Hannover. [GK]

Rohde, P. (1983): Erläuterungen zu Blatt Nr. 3724 Pattensen – Niedersäch-
sisches Landesamt für Bodenforschung; Hannover, 192 S., 43 Abb., 
31 Tab., 2 Taf., 8 Kt.

Rohde, P. (1985): Erläuterungen zu Blatt Nr. 3620 Niedernwöhren – Nie-
dersächsisches Landesamt für Bodenforschung; Hannover, 145 S., 
38 Abb., 15 Tab., 8 Kt. [GK]

Rohde, P. (1992): Erläuterungen zu Blatt Nr. 3520 Loccum – Niedersäch-
sisches Landesamt für Bodenforschung, 144 S., 28 Abb., 21 Tab., 8 Kt.; 
Hannover. [GK]

Rohdenburg, H. (1965A): Untersuchungen zur pleistozänen Formung am 
Beispiel der Westabdachung des Göttinger Waldes – Giessener Geo-
graphische Schriften, H. 7, S. 5–83. 

Rohdenburg, H. (1965B): Die Muschelkalkschichtstufe am Ostrand des 
Sollings und Bramwalds – Göttinger Geograph. Abhandl., 33

Rohdenburg, H. (1966): Eiskeilhorizonte in südniedersächsischen und 
nordhessischen Lössprofilen – Mitt. d. Dtsch. Bodenkdl. Ges., 5, 
S. 138–160.

Rohdenburg, H. (1968): Jungpleistozäne Hangformung in Mitteleuropa – 
Beiträge zur Kenntnis, Deutung und Bedeutung ihrer räumlichen und 
zeitlichen Differenzierung – Göttinger Bodenkundl. Ber., 6, 3–107; 
Göttingen. 

Rohdenburg, H. & Meyer, B. (1966): Zur Feinstratigraphie und Paläope-
dologie des Jungpleistozäns nach Untersuchungen an südniedersäch-
sischen und nordhessischen Lößprofilen – Mitt. d. Dtsch. Bodenkdl. 
Ges., 5, S. 1–137. 

Rösing, F. (1966): Erläuterungen zur Geologischen Karte von Hessen 
1:25.000 Blatt Nr. 4621 Wolfhagen – Hess. Landesamt f. Bodenfor-
schung, Wiesbaden, 246 S., 13 Abb., 8 Tab., 2 Diagr. 

Rösing, F. (1969): Erläuterungen zur Geologischen Karte von Hessen 
1:25.000 Blatt Nr. 4622 Kassel-West – Hess. Landesamt f. Bodenfor-
schung, Wiesbaden, 205 S., 9 Abb., 4 Tab. 

Sabelberg, U., Mavrocordat, G., Rohdenburg, H. & Schönhals, E. 
(1976): Quartärgliederung und Aufbau von Warmzeit-Kaltzeit-Zyklen 
in Bereichen mit Dominanz periglazialer Hangsedimente, dargestellt 
am Quartärprofil Dreihausen/Hessen – Eiszeitalter & Gegenwart, 27. 
p. 93–120, 7 fig. , 3 tab. 

Schmierer, T. (1914): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten Bundesstaaten Blatt Helmstedt – Königlich Preu-
ßische Geologische Landesanstalt; 113 S.

Schönhals, E., Rohdenburg, H. & Semmel, A. (1964): Ergebnisse neuerer 
Untersuchungen zur Würmlöß-Gliederung in Hessen – Eiszeitalter 
und Gegenwart, Band 15, S. 199–206; Öhringen. 

Schroeder, H. (1912A): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten Bundesstaaten Blatt Salzgitter (3928) – Königl. 
Geologische Landesanstalt, Berlin, 195 S. [GK]

Schroeder, H. (1912B): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten Bundesstaaten Blatt Ringelheim – Königlich 
Preußische Geologische Landesanstalt. 

Schwartau, W. (1978): Lößuntersuchungen bei Einbeck (Südhannover) 
– Vortrag auf der Jahrestagung der Dt. Quartärvereinigung in Wien. 

Schwartau, W. (1979): Stratigraphische Untersuchungen im Löß bei Ein-
beck – Mitteilungsbl. d. Arbeitsgem. Südniedersächs. Heimatfr., 7, 1, 
S. 7–8; Einbeck.

Selzer, G. (1936A): Diluviale Lößkeile und Lößkeilnetze aus der Umge-
bung Göttingens – Geol. Rundschau, 27: 255–293; Stuttgart. 

Selzer, G. (1936B): Die Gliederung des Lößes im westlichen Eichsfeld und 
im Talgebiet der oberen Leine – Stille-Festschrift, Stuttgart, S. 212–222.

Semmel, A. (1966): Erläuterungen zur Geologischen Karte von Hessen 
1: 25.000 Blatt 5124 Bad Hersfeld – Hessisches Landesamt für Bodenfor-
schung, Wiesbaden, 209 S. [GK]

Semmel, A. (1967): Neue Fundstellen von vulkanischem Material in hes-
sischen Lößen – Notizbl. hess. L.-Amt Bodenforsch., 95, S. 104–108; 
Wiesbaden. 

Semmel, A. (1968): Studien über den Verlauf jungpleistozäner Formung in 
Hessen – Frankfurter Geographische Hefte, 45, S. 4–58. 

Siebertz, H. (1982): Die Bedeutung des Feinheitsgrades als geomorpholo-
gische Auswertungsmethode – Eiszeitalter & Gegenwart, 32, S. 81–91, 
4 Abb., 5 Tab. 

Siebertz, H. (1988): Die Beziehung der äolischen Decksedimente in Nord-
westdeutschland zur nördlichen Lößgrenze – Eiszeitalter und Gegen-
wart, 38, S. 106–114.

Siebertz, H. (1992): Neue Befunde zu den sedimentologisch-stratigra-
phischen Lagerungsverhältnissen und zur Alterszuordnung der äo-
lischen Decksedimente auf dem Niederrheinischen Höhenzug – Eis-
zeitalter und Gegenwart, 42, S. 72–79.

Speyer, O. & Zeise, O. (1904): Erläuterungen zur Geologischen Karte von 
Preußen und benachbarten Bundesstaaten Blatt Berlingerode – Kö-
niglich Geologische Landesanstalt u. Bergakademie, Berlin N. 4, 8 S. 

Speyer, O. (1884A): Erläuterungen zur geologischen Specialkarte von Preus-
sen und den Thüringischen Staaten Blatt Gieboldehausen – Simon 
Schropp‘sche Hof-Landkartenhandlung (J. H. Neumann), Berlin W., 
12 S. 

Speyer, O. (1884B): Erläuterungen zur geologischen Specialkarte von 
Preussen und den Thüringischen Staaten Blatt Duderstadt – Simon 
Schropp‘sche Hof-Landkartenhandlung, Berlin, 6 S.

Stille, H. (1908A): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten Bundesstaaten Blatt Willebadessen – Königlich 
Preußische Geologische Landesanstalt, Berlin N. 4, 72 S.

Stille, H. (1908B): Erläuterungen zur geologischen Specialkarte von 
Preussen und den Thüringischen Staaten Blatt Driburg – Königlich 
Geologische Landesanstalt, Berlin N. 4, 81 S.

Stille, H. (1935): Geologische Karte von Preussen und benachbarten deut-
schen Ländern Erläuterungen zu Blatt Willebadessen – Preussische 
Geologische Landesanstalt, Berlin N 4, 26 S. [GK]

Stille, H. & Lotze, F. (1933): Erläuterungen zur Geologischen Übersichts-
karte der Umgebung von Göttingen. Hochschulexkursionskarte Nr. 3, 
1:100.000 – Preuß. Geol. L. Anst.; Berlin. 



46 E&G / Vol. 60 / No. 1 / 2011 / 27–46 / DOI 10.3285/eg.60.1.02 / © Authors / Creative Commons Attribution License

Stille, H. & Mestwerdt, A. (1908): Erläuterungen zur Geologischen Kar-
te von Preußen und benachbarten Bundesstaaten Blatt Peckelsheim – 
Königliche Geologische Landesanstalt, Berlin N. 4, 85 S. [GK]

Stille, H. & Mestwerdt, A. (1935): Erläuterungen zur Geologischen Kar-
te von Preußen und benachbarten deutschen Ländern Blatt Peckels-
heim – Preußische Geologische Landesanstalt, Berlin, N 4, 29 S. [GK]

Stoller, J. (1931): Geologische Karte von Preussen – Erläuterungen zu 
Blatt 3627 [1957] Peine – Preußische Geologische Landesanstalt, Ber-
lin N4, 100 S. [GK]

Stottmeister, L., Jordan, H. & Röhling, H.-G. (2007): Erläuterungen zur 
Geologischen Karte 1:25.000 von Sachsen-Anhalt (GK25) Blatt Helm-
stedt 3732 – Landesamt für Geologie und Bergwesen Sachsen-Anhalt; 
260 S., 49 Abb., 22 Tab., 3 Kart., 6 Beikart.; Halle. 

Thiem, W. (1988): Das Oberwesertal im Raume Polle-Bodenwerder-Heh-
len; Zu aktuellen Problemen der Talgeschichte der Oberweser im 
Quartär. Ausgewählte Exkursionen zu Landeskunde von Niedersach-
sen und Bremen – Festschrift zum 65. Geb. von Prof. Dr. H. H. Seedorf 
H. H. Meyer, Hannover, Geogr. Ges. Hannover, 14, S. 273–326.

Urban, B, Elsner, H., Hölzer, A., Mania, D. & Albrecht, B. (1991A): Ei-
ne eem- und frühweichselzeitliche Abfolge im Tagebau Schöningen, 
Landkreis Helmstedt – Eiszeitalter und Gegenwart, Band 41. p. 85–99, 
7 fig. , 2 pl. [465]

Urban, B. (1991): Zusammenfassung biostratigraphischer Ergebnisse hol-
stein- und saalezeitlicher Vorkommen im Tagebau Schöningen, Ldkrs. 
Helmstedt – Sonderveröff. Geol. Inst. Univ. Köln, 82, S. 329–342; Köln 
[Brunnacker-Festschrift]. [578]

Urban, B. (1993): Mittelpleistozäne Interglaziale im Tagebau Schönin-
gen – EAZ Ethnographisch-archäologische Zeitschrift, 34, S. 620–622; 
Heidelberg.

Urban, B. (1995A): Vegetations- und Klimaentwicklung des Quartärs im 
Tagebau Schöningen – In: Thieme, H. & Maier, R. (Hrsg.): Archäolo-
gische Ausgrabungen im Braunkohlentagebau Schöningen, Landkreis 
Helmstedt; S.44–56; Hannover. 

Urban, B: (1995B): Palynological evidence of younger Middle Pleistocene 
Interglacials (Holsteinien, Reinsdorf, Schöningen) in the Schöningen 
open cast lignite mine (eastern Lower Saxony/Germany) – Meded. 
Rijks geol. Dienst, 52, S. 175–186; Amsterdam. 

Urban, B. (1996): Zur Paläoökologie und Stratigraphie des Mittelpleisto-
zäns im Tagebau Schöningen/NO Niedersachsen – Böden als Zeugen 
der Landschaftsentwicklung, Festschrift zum 80. Geburtstag von Prof. 
Dr. H. E. Stremme, Landesamt f. Natur u. Umwelt des Landes Schles-
wig-Holstein, Kiel, S. 127–139. 

Urban, B., Lenhard, R., Mania, D. & Albrecht, B. (1991B): Mittelpleisto-
zän im Tagebau Schöningen, Ldkr. Helmstedt – Z. dt. geol. Ges., 142, 
S. 351–372, 6 Abb., 2 Tab., 1 Taf.; Hannover.

Urban, B., Thieme, H. & Elsner, H. (1988): Biostratigraphische, quartärgeo-
logische und urgeschichtliche Befunde aus dem Tagebau „Schöningen“, 
Ldkr. Helmstedt – Z. dt. geol. Ges., 139, S. 123–154; Hannover. 

Urban, B., Thieme, H., Mania, D. & Kolfschoten, T. van (1995): Mit-
tel- und jungpleistozäne Abfolgen im Tagebau Schöningen (Nieder-
sachsen) – Archäologie, Geologie, Biostratigraphie – In: Schirmer, 
W. (Hrsg.): Quaternary Field Trips in Central Europe, 4: Exkursionen 
in Berlin und Umgebung, S. 1253–1255; München. 

v. Koenen, A. (1894): Erläuterungen zur geologischen Specialkarte von 
Preussen und den Thüringischen Staaten, Blatt Göttingen – Veröff. d. 
Königl. Preussischen geol. Landesanstalt, 1894, 58 S. [GK]

Vierhuff, H. (1967): Untersuchungen zur Stratigraphie und Genese der 
Sandlöß-Vorkommen in Niedersachsen – Mitt. Geol. Inst., TH Han-
nover, 5, S. 1–95, 35 Abb.

Vinken, R. (1971): Erläuterungen zu Blatt Dingelbe Nr. 3826 – Niedersäch-
sisches Landesamt für Bodenforschung; Hannover, 225 S., 31 Abb., 23 
Tab., 1 Taf. 2 Kt.

Vinken, R. (1975): Erläuterungen zu Blatt Hohenhameln Nr. 3726 – Nieder-
sächsisches Landesamt für Bodenforschung; Hannover, 104 S., 5 Abb., 
8 Tab., 3 Kt. 

Vinken, R. (1977): Erläuterungen zu Blatt Hämelerwald Nr. 3626 – Nieder-
sächsisches Landesamt für Bodenforschung; Hannover, 142 S., 3 Abb., 
12 Tab., 4 Taf., 2 Kt. [GK]

Voss, H.-H. (1979): Erläuterungen zu Blatt Nr. 3522 Wunstorf – Niedersäch-
sisches Landesamt für Bodenforschung, 102 S., 14 Abb., 8 Tab., 6 Kt. 

Waldeck, H. (1975): Erläuterungen zu Blatt Eschershausen Nr. 4023 – Nie-
dersächsisches Landesamt für Bodenforschung, 189 S., 8 Abb., 20 Tab., 
1 Kt.; Hannover.

Walther, M. & Brosche, K.-U. (1983): Zur Bedeutung der Lößstratigra-
phie für die Rekonstruktion des jungpleistozänen Klimas im nördli-
chen Mitteleuropa am Beispiel norddeutscher Lößprofile – Ber. Na-
turhist. Ges. Hannover, 125, S. 97–159; Hannover.

Weise, O. R. (1983): Das Periglazial Geomorphologie und Klima in glet-
scherfreien, kalten Regionen – Gebr. Bornträger, Berlin , Stuttgart, 
199 S., 97 Abb., 6 Tab.

Weissermel, W. (1929): Erläuterungen zur Geologischen Karte von Preu-
ßen und benachbarten deutschen Ländern Blatt Brakel Nr. 2370 –
Preußische Geologische Landesanstalt, Berlin N 4, 40 S.

Woldstedt, P. (1928): Erläuterungen zur Geologischen Karte von Preußen 
und benachbarten deutschen Ländern Blatt Meine (3629) – Preußi-
sche Geologische Landesanstalt, Berlin N4, 72 S. [GK]

Woldstedt, P. & Beschoren, B. (1932): Erläuterungen zur Geologischen 
Karte von Preußen und benachbarten deutschen Ländern Blatt Gr. Il-
sede (3727) – Preußische Geologische Landesanstalt, Berlin N4, 1932, 
55 S. 

Woldstedt, P. & Harbort, E. (1931): Erläuterungen zur Geologischen 
Karte von Preußen und benachbarten deutschen Ländern Blatt 
Schöppenstedt Nr. 2095 – Preußische Geologische Landesanstalt.

Woldstedt, P. & Hausbrand, O. (1932): Erläuterungen zur Geologi-
schen Karte von Preußen und benachbarten deutschen Ländern Blatt 
Vechelde (3728) – Preußische Geologische Landesanstalt, Berlin N4, 
1932, 39 S. [GK]

Woldstedt, P., Schmierer, T., Dahlgrün, F., Görz, G. & Ihnen, K. (1933): 
Erläuterungen zur Geologischen Karte von Preußen und benachbar-
ten deutschen Ländern Blatt Lesse Nr. 2092 – Preußische Geologische 
Landesanstalt. [GK]

Woldstedt, P., Stach, E., Cramer, R. & Assmann, P. (1932): Erläuterun-
gen zur Geologischen Karte von Preußen und benachbarten deut-
schen Ländern Blatt Wendeburg (3628) – Preußische Geologische 
Landesanstalt, Berlin N4, 38 S. [GK]

Wortmann, H. (1942): Bemerkungen zu einer Karte der Lössverbreitung 
in Niedersachsen. Archiv für Landes- und Volkskunde von Nieder-
sachsen. – Oldenburg, ZDB-ID 5017579, Bd. 12.1942, S. 192–200 Archiv 
für Landes- und Volkskunde von Niedersachsen – Oldenburg, ZDB-
ID 5017579, Bd. 12.1942, S. 192–200.

Wortmann, H. (1968): Erläuterung zu Blatt 3619 Petershagen – Geologi-
sches Landesamt Nordrhein-Westfalen, Krefeld, 122 S., 7 Taf., 30 Abb., 
9 Tab.

Wortmann, H. (1971): Erläuterungen zu den Blättern 3617 Lübbecke und 
3618 Hartum – Geologisches Landesamt Nordrhein-Westfalen, 214 S., 
3 Taf., 24 Abb., 13 Tab.; Krefeld. [GK]


	1 Introduction
	2 Background
	3 Data
	4 Methods
	5 Results and discussion
	Conclusions
	Acknowledgements
	References

