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Good quality paving stones re-
quire the following properties: high 
pressure resistance, low brittleness, 
high tenacity, low abrasion, very low 
porosity, rough surface and high re-
sistance to weathering. Astonishingly, 
only few rock types meet all these 
criteria in Switzerland: (a) siliceous 
limestone (Hauterivien), (b) sand-
stone from the subalpine Molasse (Ol-
igocene) and (c) sandstone from the 
Prealps Flysch (Paleocene-Eocene). 
They form a small band located on 
the Northern slopes of the Central 
Alps (see “Geotechnischer Umwelt-
Atlas” at  www.sgtk.ethz.ch). 

In the canton Fribourg (Swit-
zerland), only two rock types (b, c) 
have historically been quarried for 
the production of paving stones. They 
have high tenacity due to the pres-
ence of large amounts of calcite in 
their matrix. Both sediments contain 

fragments of monocristalline and 
polycristalline quartz as their main 
constituents (50-60 vol.%), followed 
by feldspar fragments. The samples 
from the Flysch area have abundant 
bioclasts (foraminifera and algae), 
many well developed crystals of cal-
cite in the matrix and show a poor 
sorting of the clasts, while those from 
the Molasse have rare fossils and gen-
erally contain argillaceous minerals in 
the matrix, as well as occasional lithic 
and chert fragments. Both sandstones 
differ in their chemical composition. 
The Molasse samples are richer in 
MgO and Cr+Ni than those from the 
Flysch. Hierarchical cluster analysis 
shows a perfect separation of both 
rock types. X-ray diffraction analy-
sis reveals a similar mineralogical 
composition for both rocks, with the 
exception of dolomite, which is only 
present in the Molasse sandstones. 

These petrographical, chemical and 
mineralogical properties can be used 
to distinguish between the two prov-
enances.

Oligocene sandstone was quarried 
for the production of paving stones 
between approximately 1850 and 
1930. Paleocene-Eocene sandstones 
have been exploited for this purpose 
since 1920. This shift occurred be-
cause (1) the compressive strength is 
higher for sandstones from the Flysch 
area (2000-2500 kg/cm2) than for 
subalpine Molasse sandstones (1600-
1800 kg/cm2) and (2) because of road 
construction in the Flysch region at 
the beginning of the 20th century, to 
facilitate truck access to the quarries. 
We identified twenty quarries in our 
fieldwork. Only one of them is still 
operating and is likely to cease pro-
duction in the near future.

2nd Swiss Geoscience Meeting, Lausanne, 2004

- 1 -


