
  grain size  

clay  < 0.002 

fine silt 0.002 - 0.0063 fine-grained 

medium silt 0.0063 - 0.02 

coarse silt 0.02 - 0.063 

fine sand 0.063 - 0.2 

medium sand 0.2 - 0.63 
medium-grained 

coarse sand

 

0.63 - 2 

fine gravel 2 - 6.3 

medium gravel 6.3 - 20 

coarse gravel

 

20 - 63 
coarse-grained 

boulder  > 63 

Table 1 Grain size classes

(diameters in mm as given in DIN 4022)

Fig. 3 Main lithologic map units

Fig. 4 Igneous rock

granite,

Harz Mountains

Fig. 5 Metamorphic rock

migmatitic paragneiss,

Feldberg in the southern Black Forest

Fig. 1 Unconsolidated sediment

glacial sands, Bornhausen near

Seesen

unconsolidated

sediments

consolidated

sediments

igneous 

rocks

metamorphic

rocks

Fig. 2 Consolidated sediment

Upper Jurassic limestone,

Oker at the northern Harz Mts.

1.5 Lithology

Large-scale geological maps generally show the distribution of rocks according to age, i. e.,

the geological time in which they were formed. For some kinds of geoscientific work, how-

ever, it is useful for the map to show the kind of rocks in an area. For this purpose, lithological

(from the Greek lithos = rock) maps are prepared. Rocks are formed by geological processes

in the Earth (endogenetic) or at the Earth’s surface (exogenetic). In this regard, rock forma-

tion and decomposition are closely related.

Knowledge of the rocks in a mapped area is necessary for the preparation of thematic maps

for the applied geosciences. The kind of rock is the main factor that determines the kind of soil

that is formed, which in turn determines the water balance, migration of dissolved substances,

orohydrography, vegetation, and land use. The lithological map provides a link between the

groundwater, hydrological, soil, climate, and topographic maps.

Depending on how they are formed, rocks are classified as sedimentary, igneous, or metamor-

phic.

Sedimentary rocks are the result of the transport and deposition of the products of mechanical

or chemical weathering of other rocks. The transport media are water, wind, or ice. The parti-

cles of a transported material can be deposited as a clastic sediment (from the Greek klastein

= to break), or dissolved substances can be precipitated to form a chemical sediment. Deposi-

tion can occur in the sea, in rivers or lakes, or on land.

Sedimentary rocks are characterised by the presence of layers, caused by changes in the

deposited material, and porosity. The mechanically weathered and eroded material deposited

as a clastic sediment is initially unconsolidated. With time, the unconsolidated rock becomes

consolidated as a result of compaction and chemical processes, which all together are called

diagenesis. The pore

volume decreases dur-

ing consolidation.

Clastic sediments are

classified according to

whether they are fine-,

medium-, or coarse-

grained (Table 1).

Chemical sediments are

classified according to

chemical composition.

In addition, there are

organic sediments,

which are formed by

the decomposition of

biomass or other or-

ganic processes.

Igneous rocks are formed by the solidification of molten rock (magma, from the Greek magma

= dough) erupted from the interior of the Earth. Igneous rocks are classified according to

where the magma solidified: Igneous rocks formed at considerable depth are called intrusive

rocks or plutonic rocks. Igneous rocks formed at the Earth’s surface are called extrusive rocks

or volcanic rocks. The rock formed from volcanic ash deposited from the atmosphere is called

tuff. Most intrusive rocks have a mineralogically and chemically corresponding extrusive

counterpart. Magma sometimes solidifies in layers between other rocks at relatively shallow

depth, forming dikes or sills, depending on whether they cut across or are parallel to the

layering of the country rock.

The composition and texture of an igneous rock is determined by the composition of the

magma, the temperature, pressure, volatility of the components of the magma, and the rate of

cooling. In contrast to sedimentary rocks, igneous rocks normally form massive bodies and are

fractured to different degrees. Tuff is often layered.

Igneous rocks are also classified according to their chemical and mineral composition and

their texture. Plutonic rocks cool slowly and are generally medium- to coarse-grained or

porphyritic (irregular grain size). Volcanic rocks cool rapidly and are fine grained to cryptoc-

rystalline. With respect to their SiO
2
 content, igneous rocks are classified as acidic (>66 %

SiO
2
), intermediate (52 – 66 % SiO

2
), basic (45 – 52 % SiO

2
), or ultrabasic (<45 % SiO

2
).

Igneous rocks are also grouped according to the kind and content of feldspars and the propor-

tions of light-colored (felsic) and dark-colored (mafic) minerals.

Metamorphic rocks are the result of alteration of other rocks. The prefix “para-” in front of the

name of a metamorphic rock indicates that the original rock was a sedimentary rock and the

rock is termed a metasediment. The

prefix “ortho-” in front of the name

of a metamorphic rock indicates

that the original rock was an igne-

ous rock. The prefix “meta-” in

front of the name of a sedimentary

or igneous rock indicates that the

original rock has been metamor-

phosed.

The minerals and texture of the

original rock are altered during

metamorphism as a result of defor-

mation and burial (both of which

cause an increase in temperature

and pressure) or due to contact with

magma. Metamorphic rocks are

often foliated (e. g. schist) and cut

by more or less regular fractures.

“Tectonites” (formed, for example,

by tectonic movement along a

thrust) and tektites (formed by the

impact of a meteorite, for example,

in the Nördlinger Ries) were placed

in a map unit together.

Methodology

The only lithological map previously prepared in Germany is a 1 : 500 000 lithological map

of Baden-Württemberg (1985). Moreover, a small-scale lithological map of Germany cannot

be derived from generalisation of large- or medium-scale mapping data. For this reason, the

1 : 1 000 000 Geological Map of Germany was used as a basis. The data for this map includes

a description of more than 100 map units according to stratigraphic age and the type and

genesis of the rocks. These hundred units were combined to 15 map units, followed by carto-

graphic generalisation to prepare the 1 : 2 000 000 lithological map, with the rocks divided

into the main map units: consolidated and unconsolidated sedimentary rocks, igneous rocks,

and metamorphic rocks (Fig. 3). In uncertain cases, the 1 : 200 000 Geological Map was used

for clarification. In view of the multitude of lithological sequences, lithological profile types

are not included on the map.

Map Structures

The map shows the main types of rocks – consolidated and unconsolidated sedimentary rocks,

igneous rocks, and metamorphic rocks. The sedimentary rocks are further subdivided accord-

ing to grain size (fine-, medium-, and coarse-grained) and genesis (chemical, organic, and

mixed clastic/chemical). The igneous rocks are subdivided into plutonic rocks, volcanic rocks,

and tuff. The metamorphic rocks are subdivided into metasediments, meta-igneous rocks, and

“tectonites”/tektites.

The map units are shown in different colors on the map. In nature, these map units consist of

a multitude of lithological units of different area size and distribution. These variations have

to be generalised according to the dominant type of rock in order to be shown on a small-scale

map. Since there are no mandatory guidelines in Germany for assigning colors, the colors of

the 1 : 1 000 000 Geological Map were used, by which a clear distinction between consoli-

dated and unconsolidated rocks is made.

The distribution of rocks in Germany

It can be seen in Figure 3 that sedimentary rocks crop out in about 85 % of Germany.

Unconsolidated Quaternary rocks predominate in the Norddeutsche Tiefebene (North German

Lowlands) and unconsolidated Quaternary and Tertiary rocks in the Oberrheintiefland and

Niederrheintiefland (Upper and Lower Rhine basins) and the Alpine foreland. In northern

Germany, sands, silts, and clay predominate, alternating vertically and interfingering laterally;

and there are large areas of organic sediments in the form of peat. In the Alpine foreland and

the Rhine valley, sand and gravel predominate.

Consolidated sediments predominate in central and southern Germany. Clastic sediments are

represented mainly by Paleozoic shale and Mesozoic sandstone and claystone. Of the chemi-

cal sediments, Mesozoic limestone predominates, commonly with alternating layers of clayey

and calcareous rocks.

Igneous rocks have only a restricted distribution. Plutonic rocks (usually granite) occur in the

southeastern border regions of Bavaria and Saxony, in the Schwarzwald (Black Forest), in

Odenwald, and the Harz Mts. Volcanic rocks (mostly basalt) occur in several places in central

Germany. Tuff occurs only in small areas, e. g. around Koblenz.

Metamorphic rocks (predominantly paragneiss) predominate in the Precambrian/Paleozoic

massifs in Bavaria, Saxony, and the Black Forest. “Tectonites” occur in the Bavarian Forest

(Pearl Gneiss and the Pfahl quartz veins) and tektites in the Nördlinger Ries.

Practical Information

In the 1 : 1 000 000 Geological Map (GK1000), errors in some boundaries and assignment of

the map units can be present due to the use of analog geological maps of different scales and

different reliability. The topography of the GK1000 is based on a predecessor of the

1 : 1 000 000 Digital Landscape Model (DLM). For these reasons, errors in the lithological

map derived from the GK1000 cannot be excluded. The GK1000 is being revised on the basis

of the DLM 1000, new geological maps of the German states, and the progressing work on the

new 1 : 200 000 Geological Map of Germany.

Map 1.5 has been used for the preparation of other thematic maps of this atlas, for instance

for the Maps 1.6 “Hydrogeology” and 5.1 “Hydrogeological Regions”. The data is stored in

the databases of the Geology Information System of the Bundesanstalt für Geowissenschaften

und Rohstoffe (BGR, Federal Institute for Geosciences and Natural Ressources).


