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Compilation, LINSSER filtering and interpretation of  the gravity map of
Germany and adjacent regions at a scale of  1 : 1,000,000

Konstruktion, LINSSER-Filterung und Interpretation der Schwerekarte Deutsch-
lands und benachbarter Regionen im Maßstab 1 : 1 000 000
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Summary

In this paper, we present a new Bouguer gravity anomaly map of  Germany and adjacent regions at the scale 1 : 1,000,000, which is
the first large-scale compilation of  currently accessible, standardised gravity data in central Europe. The new Bouguer gravity data
were used for Linsser filtering, a method which enables a tomography of  the Bouguer gravity field in selective depth levels.
Analysis and interpretation of  the Linsser data in depth levels of  2.5, 5, 7.5, 10, 15, and 20 km produced a three-dimensional model
of  subsurface distribution of  geological bodies and structures in the crust of  central Europe.

The geological interpretation of  the Linsser data revealed the major large-scale crustal complexes in Central Europe. The
assumed subduction zone between the Rhenohercynian and the Saxothuringian is not reflected by the Linsser indicator pattern. In
contrast, the boundary between the Saxothuringian and the Moldanubian is marked by gravity gradients over a distance of  600 km
and 20 km depth. Granitic intrusions, well-known from the surface geology, form two granite belts which extend in NNE–SSW to
NE–SW direction from the North Vosges to the Harz Mts. and in ENE–WSW direction from Bayreuth to the Riesengebirge.
Another region with abundant late-Variscan granitic intrusions extends under the sedimentary cover of  the Süddeutsche Scholle.
This region is potentially the largest subsurface occurrence of  late-Variscan granitic rocks in central Europe.

The linear Linsser patterns show the predominance of  E–W striking in all depth levels (2.5–20 km), whereas the N–S striking
becomes more significant with increasing depth. At 20 km depth, only the E–W and N–S striking structures are present. Three
main N-S zones are recognised.

The “North German Lineament”, a 100 km wide and more than 1000 km long structure, is interpreted as a deep crustal, E-W-
striking, dextral strike-slip suture, which more recently was associated with Cretaceous mafic intrusions in Central Europe. These
mafic intrusions become more abundant within the lineament with increasing depth. The near surface, NW–SE structures are
mainly caused by block and fault tectonics of  the Variscan basement. Due to their shallow extension, the NW–SE structures form
only weak gravity signatures.

Zusammenfassung

Eine neue Bouguerschwerekarte von Deutschland und benachbarter Gebiete wird im Maßstab 1 : 1 000 000 vorgelegt, die auf
vereinheitlichten gravimetrischen Daten basiert. Anhand der Datenmatrix wurde die sogenannte Linsser-Filterung durchgeführt,
die eine Tomographie des Krustenbaus Mitteleuropas ermöglicht. Die Ergebnisse der Filterungen sind in Form von Indikatoren-
verteilungskarten für die Tiefenschnitte 2.5, 5, 7.5, 10, 15 und 20 km ebenfalls im Maßstab 1 : 1 000 000 vor dem Hintergrund der
Bouguerschwerestörung auf  separaten Blättern dargestellt.

Die geologische Analyse der geophysikalischen Daten zeigt Zusammenhänge im Tiefenbau der mitteleuropäischen Kruste auf.
Während die vermutete Subduktionszone an der Grenze Rhenoherzynikum-Saxothuringikum sich nicht abbildet, wird die Grenze
zwischen Saxothuringikum und Moldanubikum über 600 km von tiefreichenden Strukturen bis 20 km markiert. Die von der
Oberflächengeologie bekannten Granitintrusionen bilden zwei Granitgürtel, die sich in NNE–SSW bis NE–SW Richtung von den
Nord-Vogesen bis zum Harz bzw. in ENE–WSW-Richtung zwischen Bayreuth und dem Riesengebirge erstrecken. Ein weiteres
Gebiet mit weitverbreiteten spät-Variszischem Granitmagmatismus erstreckt sich unter der sedimentären Bedeckung der Süddeut-
schen Scholle. Dieses Gebiet repräsentiert möglicherweise das größte Vorkommen spät-Variszischer Granite in Mitteleuropa.
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Richtungsanalysen der LINSSER-Indikatoren zeigen vorwiedend E-W-streichende Strukturen in allen Tiefenstockwerken zwischen
2.5–20 km, während N–S-streichende Strukturen erst mit der Tiefe deutlich zunehmen. In 20 km Tiefe treten alle anderen Rich-
tungen gegenüber dem System E–W/N–S deutlich zurück. Drei große N–S-Zonen lassen sich erkennen.

Das Norddeutsche Lineament, ein markantes Krustenelement von mehr als 1000 km Länge und 100 km Breite ist die Mitteleu-
ropäische gravimetrische E–W-Struktur, die als ein dextrales strike-slip System auftritt und durch kretazische basische Intrusionen
markiert wird. Die extensionalen N–S und E–W-Strukturen wurden bevorzugt als Aufstiegswege von Magmen benutzt, deren
räumliche Ausdehung mit der Tiefe zunimmt. Die oberflächennahe NW–SE-Bruchtektonik ist dagegen wesentlich durch “block
and fault tectonic” des variskischen Basements geprägt. Geringer Tiefengang, listrisches Einbiegen in decollements und fehlender
Dichtekontrast dieser Störungen bilden keine starken Schweregradienten.

1. The history of  the map

In the late 1980s a gravity research group at the Institute
of  Geology and Dynamics of  the Lithosphere in Göttin-
gen was founded to integrate the gravity data in the inter-
pretation of  the seismic lines within DEKORP (German
Continental Reflection Seismic Program). As the study
area covers several countries, with some of  them having
incompatible gravity networks, it was necessary to com-
pile the relevant gravity maps to a standardised database
for the region of  Germany and adjacent areas. This Bou-
guer gravity map is not a simplified compilation of  regio-
nal gravity maps as, for instance, the Bouguer gravity map
presented by GROSSE & CONRAD (1990, unpubl.).
In 1992, the first evaluation of  a Bouguer gravity
map of  Germany and adjacent regions was at a scale of
1 : 500,000. Based on this map, a data matrix was
produced for data transformation and calculation for dif-
ferent applications. In this study, a gravity gradient
analysis using LINSSER filtering was carried out to enable
a three-dimensional model of  crustal structures in central
Europe.

The gravity group of  the Institute of  Geology and
Dynamics of  the Lithosphere (IGDL) in Göttingen has
dissolved in 1997. The data matrix has been handed
over to the DEKORP-collaborators at the GeoFor-
schungsZentrum (GFZ) Potsdam. In order to prevent the
loss of  the unpublished data, the former IGDL gravity
group members have reunited to interpret the gravity
data and publish the geological interpretation in this
paper.

CONRAD et al. (1996) and BEHR et al. (1996) pre-
viously used parts of  the new Bouguer gravity map for
three-dimensional LINSSER indicator analysis in DEKORP
relevant studies. Their interpretation was based on an
unpublished version of  the Bouguer gravity map by
GROSSE & CONRAD (1990). CONRAD et al. (1998), CON-
RAD (2001), and MÜLLER et al. (2001) also used the data
matrix for local Bouguer gravity maps to interpret regio-
nal Bouguer gravity signatures.

Despite the distance, the former members of  the
IGDL gravity group continued working on the publi-
cation of  the compiled Bouguer gravity map and its first

geological interpretation by H.-J. BEHR. H.-J. BEHR’s tra-
gic accident in late 2001 has interrupted a more extensive
discussion and interpretation of  the data.

2. Data base and methods

2.1. Compilation of  the gravity map

The Bouguer gravity anomaly map covers the territory
bounded by the co-ordinates: 55° 9’ N/5° 19’ E, 55° 9’
N/15° 41’ E, 46° 47’ N/6° 11’ E, 46° 47’ N/14° 49’ E
(Plate 1, Fig. 1). The co-ordinates include the main gravity
anomalies in central Europe, e.g. the Ringköbing-Fünen
gravity high in the north and the gravity low of  the Alps
in the south.

The base of  the map corresponds to the orohydrogra-
phic map of  Germany at a scale of  1 : 500,000 (1986,
1987, 1993) and surrounding areas. The Lambert‘s cone
projection was used with the section parallel to 48° 40’ N
and 53°° 40’ N.

Data of  the existing isanomal gravity maps were used
for the compilation of  the new gravity map (see also
chapter 2.3.). The Bouguer gravity map was constructed
to obtain the maximum of  geological information. For
instance, the isanomal smoothing was not applied in areas
with a very low gravity station spacing as information at
small-scale could be obscured. Best results are obtained
using isanomal spacing of 1×10–5 ms–2 (= 1 mGal). Areas
with ambiguous isanomal course, particularly in areas with
initial isanomal spacing of  5×10–5 ms–2, are shown in
Fig. 1.

2.2. Gravity system, normal gravity formula and
Bouguer correction

The new Bouguer gravity map was created in accordance
with the International Gravity Standardisation Net
(IGSN) 71 by using the GRS 80 normal gravity formula
(Plate 1, CONRAD 1996). Data and normal gravity for-
mulae from other gravity reference systems have been
transformed into the GRS 80.


