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A few years ago, a discovery of extraordinary  
significance for Styrian archaeology was made close 
to the Rein monastery: Through archaeological  
excavations, cutting-edge survey methods and  
geoscientific investigations the oldest mining site in 
the country was detected. The mining traces date  
to the Neolithic period and are linked to the  
exploitation of chert. 

Together with the better known flint, chert is amongst 
the oldest raw materials used by mankind. This  
extremely hard and easily knappable silicite was used 
for both, the production of chipped stone tools and 
fire making. 

The exhibition in the Archaeology Museum attempts 
to demonstrate the versatile nature of siliceous rocks 
and their use into the 19th century, and illustrates 
the mining, specialised processing and the trade 
and exchange of this raw material in Neolithic times. 
Additionally, thanks to numerous loans from Tyrolean 
and Viennese museum- and university collections, 
the most important Neolithic silicite quarries in  
Austria can be presented and compared with inter-
national flint mines for the first time. 

The highlight of the exhibition is the reconstruction  
of a four meter deep quarrying shaft for chert  
extraction, which was shaped according to excavation 
results in the Rein Basin, impressively showing the 
working and living conditions of the miners from Rein 
6000 years before today.

Chert artefacts from Neolithic settlements in Styria. Photo: © UMJ, D. Modl.



Quartz as raw material

Quartz (silicon dioxide, SiO2) is the second 
most common mineral in the Earth’s 
crust. This mineral occurs in the form of 
vein quartz and rock crystal, flint, chert 
and radiolarite, and as chalcedony, jasper 
and agate. Except for flint, all these raw 
materials can be found in Styria and 
were used since prehistoric times for fire 
making and, owing to their material  
properties, for the production of sharp-
edged stone tools such as arrow heads, 
dagger-, knife- and sickle blades. 

For fire making, additional to a siliceous 
rock a natural iron-sulphur compound 
(pyrite/marcasite) or carbon-rich steel in 
combination with tinder produced from 
a tree fungus was used. By striking the 
pyrite/marcasite or fire steel with the 
siliceous rock, a spark was ignited, which 
had to be caught by the tinder. Stone tool 
production also required a set of different 
tools depending on the technique applied. 
This toolkit included hammer stones,  
antler billets and -tines or rock anvils. 
Shape and size of the products were 
determined by the point of percussion, 
the knapping angle and the applied force. 

Rein chert

Rein is the most important of all chert 
sources in present day Styria. The deposit 
is located in the so-called Rein Basin, 
c. 14 km northwest of Graz close to 
the famous Cistercian’s monastery on 
a gently declining ridge known as the 
“Hochfeld”, between the towns of Rein 
and Hörgas. 

Geologically, the Rein Basin is part of the 
Styrian Neogene Basin and was originally 
a freshwater lake. During the Miocene 
volcanic phase (c. 17 to 14 Ma ago) 
glass-rich volcanic ashes precipitated in 
this lake and resulted in the formation 
of nodular and tabular chert. The tabular 
chert variety is hosted in residual clays of 
the so-called Rein formation in c. 4–5 m 
depth. The chert plates are between one 
and two centimetres thick and display a 
sandy-yellow rind (cortex). Freshly broken, 
the colour of the material ranges between 
whitish-brown and beige-grey. The colour 
and waxy gloss resulted in the German 
name “Hornstone” for chert, which remin-
ded people of animal horns. 

Two chert varieties are known from the 
Rein chert source, nodules and plates. 
Already 40.000 years ago, during the 
Middle Palaeolithic, nodular Rein chert 
was used by Neanderthals for tool 
making. The earliest traces of these 
activities in Styria were found in the 
Repolust Cave near Peggau in the Middle 
Mur Valley. Stone tools made from Rein 
chert are also present at the to-date 
only known Upper Palaeolithic open air 

site in Styria, St. Martin im Sulmtal. In 
the Neolithic period, c. 6000 years ago, 
tabular Rein chert was mined in deep 
shafts. Through exchange and early forms 
of trade the material was brought into 
the settlements, where it was further 
processed. Today, Rein chert is found in 
nearly every Neolithic site in Styria in the 
course of archaeological excavations. At 
the end of the Neolithic, chert was slowly 
replaced by metal, and not used any more 
until Early Medieval times, when it was 
for the last time employed for fire making 
in combination with iron fire steels.

Chert from Rein. Photo: © UMJ, D. Modl



comparable to the internationally well-
known chert mines of Arnhofen (40 ha)  
and Baiersdorf (35 ha) in southern 
Germany. This large extension in com-
bination with the relatively high spatial 
density of pit structures suggests that 
over the centuries several hundred pits 
must have been opened at the Hochfeld. 
However, one has to consider that within 
a year supposedly only a limited number 
of pits were simultaneously operated 
by small groups of people within a few 
weeks, which puts the overall findings 
into a more realistic context. 

According to all available information 
from the archaeological excavations, 
the working process in the chert quarry 
can be reconstructed in greater details. 

Mining operations

In Neolithic times, the Rein quarrying 
site must have looked like a bare crater 
field from further away. The funnel-
shaped depressions were formed by 
piling up of the material excavated in 
the course of mining around the pit 
openings and the slow collapsing of 
the loose backfilled sediment in the 
pits. Their spatial density must have 
been relatively high as indicated by the 
excavation results, which revealed a 
high number of such features densely 
accumulated only on a few square meters.  
Today, nothing is left of this unique 
mining landscape on the surface, since it 
was levelled several decades ago. 
The extension of the entire mining 
field at Rein can be estimated to be 
around 10 hectares, which makes Rein 

Excavation of a Neolithic quarrying pit at the Hochfeld at Rein, 2016. Photo: © UMJ, D. Modl.

The Neolithic chert mine

With the permission of the Cistercian’s 
Monastery of Rein, archaeological inves-
tigations at the Hochfeld were conducted 
by the Department Archaeology & Coin 
Cabinet at the Universalmuseum  
Joanneum (UMJ) in collaboration with 
the Institute for Prehistory and Historical 
Archaeology of the University of Vienna  
and the Institute for Oriental and Euro-
pean Archaeology (OREA) of the Austrian 
Academy of Sciences in Vienna. 

The field campaign of 2016 was speci-
fically important, because in this year 
it was possible to excavate a complete 
Neolithic quarrying pit. The pit was 
backfilled with sediments derived from 
deeper parts of the Rein formation, from 
where the chert plates were extracted in 

c. 3.5 m depth. At the bottom a lateral 
extension for the optimal exploitation of 
the chert layer was dug by the prehistoric 
miners. From the Neolithic backfilling, 
flakes, chert plates of minor quality and 
charcoal remains were collected, the 
latter of which allowed for precise radio-
carbon dating of the mining operation. 
This finding represents the to-date only 
Austrian chert quarrying pit which was 
completely excavated and investigated by 
applying modern techniques, and allows 
to reconstruct the mining activities at the 
Hochfeld at Rein 6000 years ago.

The Rein Basin with the chert deposit on the Hochfeld (left in the foreground of the picture) and the monastery Rein (right).
Photo: © UMJ, D. Modl.



Unfortunately, the clayey backfill 
material in the pits did not permit the 
preservation of organic materials such 
as mining tools or possible construction 
elements like wooden climbing devices, 
ropes or baskets. Post holes located at 
the rims of some pits indicate some kind 
of roofing, which might just have been 
tent-like provisional constructions made 
from hide, reed or grass. 

The chert plates were tested for their 
quality and – if suitable – knapped to a 
transportable size on-site with selected 
round hammer stones. If a plate did not 
meet the high quality standards of the 
chert knappers, it was discarded into 
the backfilling of the pit. The suitable 
material was partly worked on-site 
as indicated by exhausted cores and 
failed products, however, the majority 
of the material was transported into the 
settle ments for stone tool production.

150 km from Rein. Closer contacts to the 
north are not attested, since artefacts 
from Rein chert were never determined 
north of the Alps.
The question concerning Neolithic chert 
distribution is still under discussion. It is 
conceivable that settlements with high 
amounts of Rein chert and located close 
to the quarry, e.g. the Ulrichsberg, were 
self-suppliers, whereas inhabitants of 
sites further away from Rein had practi-
cally only two possibilities to obtain 
the material: In the course of friendly 
exchange or through aggressive acquisi-
tion in the course of hostile interactions. 
Chert plates that were knapped in stan-
dardised bar shape and introduced into 
the settlements for further processing 
indicate certain quality criteria involved 
in their trade and exchange.

Settlements

The chert quarry at the Hochfeld cannot 
be viewed in isolation, since it is embed-
ded into a dense settlement landscape. 
In the Rein Basin, numerous Neolithic 
sites are situated at the basin rim and 
the surrounding hills. Amongst those, 
the Ulrichsberg (c. 560 m.a.s.l.) close 
to the monastery produced evidence for 
extensive stone tool production activities 
in the form of finished and half-finished 
products and flint knapping tools, which 
indicate a close relation of this site to 
the chert mine and its possible role for 
the trade and distribution of Rein chert. 
Geochemical analyses revealed that 
Rein chert was used in Neolithic settle-
ments in a perimeter of at least 55 km 
from the mine, however, newest inves-
tigations of chert tools from northern 
Carinthia indicate a distribution of up to 

Graphic reconstruction of the Neolithic chert mine in the Rein Basin. Graphic: © D. Groebner.

With mining tools such as antler picks 
and bone- or wood shovels the miners at 
Rein dug up to 5 m deep pits or shafts 
into the yellow-grey soil in order to 
reach the layer containing the chert  
plates. Depending on the spatial density 
of the pits, individual features or  
pit complexes were found during the  
archaeological excavations. Pit  
complexes were connected at their  
entrances and separated in greater 
depth in order to exploit more raw  
material and to dump the newly  
excavated sediment into the neighbouring 
already exploited pit, which also  
stabilised the walls of the pits currently 
under operation. In the course of back-
filling, parts of the red laterites, which 
host the chert plates, were brought 
to the surface. This resulted in a clear 
colour contrast between the yellow 
sterile soil and the backfill in the pits 
and helped recognising these features 
during the archaeological excavations.
It can be assumed that quarrying was 
rather conducted by small family asso-
ciations than by specialised miners. 
Women, men and very likely also child-
ren worked side by side in the mine, 
conducting tasks according to their 
individual physical abilities and skills. 
From archaeological fieldwork it can 
be calculated that five people needed 
approximately two weeks for digging 
one quarrying pit.



Archaeological trench with the outlines of several quarrying pits and pit complexes indicated by red sediments of the Rein  
formation with which they were backfilled. Hochfeld at Rein, 2013. Photo: © UMJ, D. Modl.

Historical importance of the Rein  
chert mine 

The research results obtained from the 
Rein chert mine date the earliest secure 
prehistoric mining traces in present-day 
Styria back for several thousands of 
years. Radiocarbon dates obtained from 
charcoal samples from the backfilling 
of two quarrying pits and other features 
associated with the quarry indicate  
an operation of the mine between  
4500 and c. 3000 BC. This covers 
practically the entire Neolithic sequence 
of present-day Styria and corresponds 
to roughly 1500 years of mining activi-
ties in the Rein Basin. With this dating 
the Rein chert mine can be regarded as 
the most important pre historic mining 
site in southern Austria, and it was 
decided already in 2017 to permanently 

protect this unique cultural monument. 
Through the interdisciplinary research it 
was possible to detect the only second 
Neolithic chert mining site in Austria. 
The only comparable mine is located in 
the 23rd district of Vienna, in Mauer. At 
this locale, the so-called Antonshöhe, 
radiolarite, a variety of chert, was 
mined in deep shafts. In this exhibition, 
the two Austrian Neolithic mines are 
compared and it is possible for the first 
time to contrast a prehistoric mining 
landscape from the southeastern Alpine 
region with the c. 200 known prehistoric 
European chert and flint mines, placing 
it into an international context.
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