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ABSTRACT

Rock crystal is among the most fascinating materials in the archaeological record. It is formed in
alpine-type fissures by hydrothermal processes. Due to its physical properties, rock crystal has
been a valuable resource throughout human history. In alpine regions, it was frequently used
for the production of stone tools between the Mesolithic and the Bronze Age. However, there
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are only a handful of known prehistoric crystal quartz quarries in Europe. The following article
presents evidence for rock crystal mining during the Early Mesolithic and the final stage of the
Neolithic at a high-altitude site in the Canton of Valais, Switzerland. In combination with
radiocarbon dates from previous studies, the results of our fieldwork indicate that in the Swiss
Alps rock crystal was mined almost 10,000 years ago. Furthermore, typo-technological analyses
provide new insights into the way in which the raw material was processed during the

represented time periods.

Introduction
Research history

Between 1990 and 1994, the amateur archaeologist
Gertrud de Vries (1922-2011), whose family owns a
holiday home in the Upper Valais, repeatedly discovered
rock crystal objects near a construction site on Fiescher-
alp. As de Vries worked as a volunteer for the Canton of
Basel, these objects were handed over to the Cantonal
Archaeological Service after she had passed away. The
latter contacted Thomas Hess in 2011 and asked him
to reconstruct the archaeological context. With the per-
mission of the responsible authorities, intensive field
surveys in the Aletsch region were conducted during
the following summer. As a result of these investi-
gations, it was possible to relocate the site. Typo-techno-
logical analyses and an interregional comparison led to a
better understanding of the finds and allowed a chrono-
logical classification. During the following vyears,
additional surface finds were discovered. It was not
until 2017 that the location - which is only accessible
for a limited time during summer — was examined by
the cantonal authorities and subsequently declared as
a zone of archaeological interest. As the site was endan-
gered by maintenance work within the skiing area, an
international team under the auspices of the main

author conducted an excavation in July 2019. The aim
of the field campaign was to document the archaeologi-
cal features and to study the human impact in the
region.

Topography

The site is situated near Fiescheralp in Upper Valais on
the southern edge of the Eggishorn Mountain at an
elevation of 2575 m above sea level (Figure 1). In
this area, the slope drops gently and forms several
small plateaus shaped by a glacier during the last ice
age (Figure 2). The vegetation can be described as
alpine meadows, which are thinning out towards the
hillside. Slightly below the site — which is now close
to a hiking trail - there is an artificial lake. Due to
the steep rock face running from northeast to south-
west, the location is sheltered from wind. On the
other side of the mountain range, the spectacular
Aletsch Glacier flows down the valley. From the site,
one has a breathtaking view over the Rhone Valley
and several peaks of the Pennine Alps. On a clear
day, it is even possible to recognize the famous Mat-
terhorn in the distance. Additionally, the entrance to
the Binn Valley, renowned for its rich mineral deposits,
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Figure 1. Location of Fiesch-Eggishorn (figure by T. Hess).

is visible. Further to the south, the Simplon Pass links
Switzerland with Northern Italy. Only 16 km away from
Fiescheralp, as the crow flies, is the Mesolithic site Alpe
Veglia (I) (Gambari et al., 1989). The southern flanks of
Eggishorn are strewn with boulders that were once
transported by a rock glacier. In close proximity of
the site, several rock shelters and quartz-bearing
fissures were detected. The bedrock consists mainly
of biotite gneiss. The entire area is well known
among mineral collectors and during the construction
of a cable car, a rock crystal group of several hundred
kilos was discovered.

Materials and methods
Field work

Field surveys in the Aletsch region were conducted
using topographic and geological maps. Of particular
interest were large boulders that could have served as
campsites as well as metamorphic rock formations
including quartz veins. Each site was recorded using

Fiesch-Eggishorn ®_Alpe dilRodont

@"Alpe Veglia (1)

P |

® Fuorcla da Strem
@ Hospental-Rossplatten

35

100 km

a standardized form and the coordinates were
measured with a handheld GPS-device. The excavated
surface at the rock crystal procurement site covered
an area of 2 m? Throughout the excavation, the sedi-
ment was removed in spits of 5cm or until a new
layer was reached. The entire backdirt was screened
using a screen with a mesh size of 4 mm. Important
points and single finds within the trench were
spatially recorded using a differential GPS and an
optical level. After each spit, the excavated area was
documented photographically and as a drawing. The
surface of the bedrock was cleaned of dust by
using a pressure sprayer for final documentation.
For a better understanding of the stratigraphic
sequence, several smaller test pits (~25x20cm)
were opened nearby and manual borehole drilling
was conducted.

Lithic analysis

The lithic assemblage is composed of 460 surface finds
collected between 1990 and 1994 as well as 125
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Figure 2. Aerial photograph of the site (figure by T. Hess, map by Swisstopo).

objects discovered between 2012 and 2016. In the fra-
mework of the excavation in 2019, further 549 pieces
were recovered, leading to a total amount of 1134
objects (>1 cm). As all the finds belonged to the same
site, they were analyzed as one assemblage. Typo-tech-
nological analyses were conducted using a Microsoft
Access™ database. The classification system for the

Pos 1_intermixed layer of brown sandy silt, small- to medium-
sized gravel, Neolithic and Mesolithic artefacts

E Pos 2_coarse-grained brown sandy silt, pieces of weathered biotite
gneiss, Mesolithic artefacts

Pos 3_dark grey silty clay, Mesolithic artefacts

NN\] Pos 4_bedrock (biotite gneiss)

Figure 3. Northwest profile (figure by J. Bucher).

description of microliths is based on the work of Taute
(1971) and Heinen (2012). Furthermore, the chronologi-
cal sequence of sites in France and Northern Italy
(Broglio & Koztowski, 1983; Fontana et al, 2016;
Koztowski & Dalmeri, 2000; Valdeyron, 2008) served as
an important point of reference. Metric analysis of the
lithic artifacts was performed with Mitutoyo digital cali-
pers. The weight of the lithic artifacts was determined
using a precision scale with an accuracy of 0.1 g. Each
artifact was studied under an optical microscope (Zeiss
Stemi 2000) with a magnification of up to 80x.

Results
Archaeological features and finds

Due to construction work, the stratigraphic layers at
the site were partly eroded and disturbed. The archae-
ological features consisted of an area of approximately
20m? in which lithic artifacts were visible on the
surface. Near to the artifact concentration, a quartz
vein indicated the presence of rock crystal. Borehole
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Figure 4. Plan and photograph of the excavated area (figure by J. Bucher).

drilling in the surrounding area (about 20 m above the
site) revealed alternating layers of clay and sand, repre-
senting several glacial advances and retreats. Within
the 1Tmx2m trench, the stratigraphic sequence
(Figure 3) was composed of fine-grained moraine sedi-
ment introduced by fluvioglacial processes, such as
rainfall and meltwater. An intermixed layer of brown
sandy silt, containing small- to medium-sized gravel
(Pos. 1), was followed by a more coarse-grained sedi-
ment (including pieces of weathered biotite gneiss)
with significantly fewer modern components (Pos. 2).
The mentioned layers showed a high density of lithic
artifacts. While Mesolithic artifacts occurred in both
strata, Neolithic pieces were restricted to the

uppermost layer. Underneath, the excavators encoun-
tered a stratum of dark grey to black material, rich in
mica and iron oxide on top of the bedrock (Pos. 4).
In the northwest-profile, there was a thin interstratified
clay lens, containing Mesolithic finds that were still in
situ (Pos. 3). The bedrock was reached at a depth of
3-23 cm below the surface. In the southwestern part
of the trench, the archaeologists were able to docu-
ment the original surface of the rock crystal-bearing
fissure (Figures 4 and5). It included a quartz vein and
small remaining crystals as well as chlorite sand.
Because of strong weathering processes, the prisms
are now only loosely attached to the surrounding
bedrock.
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Figure 5. Details of the quartz-bearing fissure. Note the characteristic cross section of the remains of a removed prism (photograph by

T. Hess).

Lithic technology

The lithic assemblage is composed of 1134 objects
(>1 cm) and 372 pieces of small debitage (<1 cm). It has
a weight of 2572 g. 620 pieces show clear signs of inten-
tional fracturing, such as bulbs of percussion and Wallner
lines. Surprisingly, traces of a modern or a medieval
exploitation of the material (e.g. marks produced by a
metal hammer) were completely absent. In general, the
rock crystal from Eggishorn is characterized by its extra-
ordinary transparency. 50 pieces (4.4%) are overgrown
with dark green chlorite. 24 objects (2.1%) contain tour-
maline and 13 pieces (1.1%) are stained by limonite.

Table 1. Overview over the lithic assemblage (n =1134).

Artifact class Number Percentage
Cores 36 3.2%
Blades 9 0.8%
Flakes 147 13.0%
Bladelets 33 2.9%
Undetermined blanks 1 1.0%
Shatter debitage 514 45.3%
Modified pieces 83 7.3%
Preparation artifacts 262 23.1%
Modification products 39 3.4%
Total: 1134 100%

Beside the normal habit, the rock crystal also displays
the so-called Tessin habit with steep rhombohedral
faces. Additionally, it includes double terminated pieces.

(Table 1 and Figure 6) With 514 pieces (45.3%), shatter
debitage forms the largest part of the assemblage. This is
followed by preparation artifacts, such as crested blades
and bladelets, core tablets and preparation flakes. With
262 pieces, these account for 23.1% of the find material.
Flakes are represented by 147 pieces (13%), whereas
laminar blanks are less prevalent; 9 blades (0.8%) and
33 bladelets (2.9%) were counted. Furthermore, 11 arti-
facts were categorized as non-determined blanks. The
assemblage also contains 83 (7.3%) modified pieces
and 39 (3.7%) modification products, such as burin
spalls and microburins. Finally, 36 cores and core frag-
ments were documented.

The large number of preparation artifacts indicates
that the raw material was processed directly at the site
and further transported in the form of cores and
blanks. Besides larger (most likely Neolithic) examples
measuring up to 57.3 mm (Figure 7(c), small bladelet
cores were recovered (Figure 10(k)). More than half of
them have a polyhedral shape, which is typical for the
Early Mesolithic (Heinen, 2012, p. 542). Throughout the
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Figure 6. Lithic artifacts found at the site. (a) Burin-scraper. (b) Dihedral burin. (c) Perforator. (d), (e) Laterally retouched pieces. (f), (g)

Blades. (h) Crested bladelet (figure by T. Hess).

reduction sequence, they were continuously rotated
along the main axes, leading to multidirectional nega-
tives. The cores were sometimes placed on an anvil,
which is evident by the occurrence of bulbs of percus-
sion and eraillure flakes on the distal end of knapping
products. One third of the cores show characteristics of
a unidirectional reduction. Furthermore, there is a
discoid example. In addition to entire prisms, shatters
were transformed into small nuclei. The size of the
cores and preparation flakes indicate that some of the
crystals had a diameter of more than 6 cm. In other
cases, prisms with maximum extensions of 4 cm were
used.

Technological aspects, such as diffuse bulbs of per-
cussion, external platform angles between 70° and 80°,

and the so-called esquillement du bulbe suggest the
application of direct percussion using a soft hammer-
stone (Andrefsky, 2005, pp. 13-20; Pelegrin, 2000)
during the Mesolithic. The platform remains of laminar
blanks are often triangular or trapezoidal. In most
cases, the blanks display faceted platforms or traces of
dorsal reduction.

Relatively steep external platform angles and a more
extensive preparation of cores indicate that Neolithic
blanks were produced using a soft organic hammer
(Pelegrin, 2000).

With 27 artifacts (32.5%), microliths form the majority
of modified pieces (Table 2). These are followed by
burins which are represented by 14 pieces (16.9%).
End-scrapers and laterally retouched artifacts are

Figure 7. Neolithic artifacts. (a) Blade. (b) Preparation artifact. (c) Core (figure by T. Hess).



Table 2. Overview over the modified pieces in the assemblage
(n=83).

Artifact class Number Percentage
Microliths 27 32.5%
Burins 14 16.9%
Laterally retouched pieces 12 14.5%
End-scrapers 12 14.5%
Multifunctional tools 8 9.6%
Perforators 6 7.2%
Truncations 2 2.4%
Arrowheads 1 1.2%
Notched pieces 1 1.2%
Total: 83 100%

Figure 8. Mesolithic artifacts, from left to right: Sauveterre-
point, Microburin, Scalene triangle, Micro-point, Micro-scraper
(figure by T. Hess).

represented by 12 pieces (14.5%) each. The former
include Mesolithic micro-scrapers as well as pieces
with measurements of more than 3 cm. Most of the
Mesolithic specimens show a longitudinal section
typical of frequent re-sharpening (Andrefsky, 2005,
p. 36) (Figure 10(d)). With eight artifacts, multifunctional
tools account for 9.6% of the assemblage. These are fol-
lowed by perforators, which are represented by six
pieces (7.2%) and truncations (two artifacts, 2.4%).
Finally, a notched piece and a half-finished Neolithic
arrowhead were discovered.

Similar to lithic assemblages from the Canton of
Ticino, the natural crystal surfaces were sometimes inte-
grated into artifacts (Hess et al, 2010; Kohler, 2018,
p. 129) (Figure 7(a); Figure 10(l)). This implies a certain
degree of specialization on the raw material that was
mainly available on a seasonal basis. Interestingly,
several modified pieces are inversely retouched
(Figure 10(j,1)). A number of 51 objects show traces of
being altered by fire, which could be the result of an
intentional heat-treatment of cores.

The microliths consist of 12 micro-points. Besides tri-
angular and truncated pieces, so-called Sauveterre-
points (Schéafer et al., 2016, p. 38) are also among the
finds (Figure 8). Furthermore, three backed bladelets,
two scalene triangles and a crescent were discovered.
Additionally, there are three semi-finished products of

LITHIC TECHNOLOGY 7

Figure 9. Bifacially retouched piece (Neolithic) (figure by
T. Hess).

Mesolithic microliths. In case of seven fragments, it
was not possible to reconstruct their original shape.
Some microliths show characteristic impact-fractures
(such as burinations or step fractures) implying that
they were used as projectiles (Crombé et al, 2001;
Pawlik, 2011; Pignat & Plisson, 2000, pp. 71-74), while
others may have already been rejected during the man-
ufacturing process.

The aim of Mesolithic technology was to produce
small bladelets that were transformed into microliths,
using the microburin technique.

For the few Neolithic tools within the assemblage
(Figure 9), blades and larger flakes of a certain thickness
- that were later bifacially retouched - served as blanks.

Contextualization

Microliths and microburins in combination with polyhe-
dral cores typically indicate that the site was occupied in
the Early Mesolithic. A comparison with other assem-
blages suggests a date between 8000 and 6500 BC,
which corresponds to the Sauveterrian (Table 3). The
spectrum of microliths displays great similarities to
finds from the Simplon region (Crotti et al, 2004,
pp. 272-274; Curdy et al, 2010) and the Mesolithic
open-air site Alpe Veglia () (Gambari et al., 1989). The
latter is situated on an alluvial fan at 1750 m above sea
level (Guerreschi, 2002, p. 175). Whereas most other
sites in the region seem to reflect relatively short occu-
pations, Alpe Veglia has the character of a larger base-
camp. Within the excavated area of approximately
165 m?, archaeological features including fireplaces,
stone structures, and lithic workshops were discovered.
Intermediate zones showing a complete absence of
finds, are interpreted as sleeping spaces (Guerreschi,
2002, p. 176).

Of further interest in this context is the Mesolithic
rock shelter site Alp Hermettji (Curdy et al, 2003;
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Figure 10. Drawings of lithic artifacts found at the site. (a)—(c) Microliths. (d) Micro-scraper. (e)-(h) Microburins. (i) Bifacially retouched
piece. (j) Burin-scraper. (k) Mesolithic core. (I) Retouched blade. (m) Neolithic core (drawings by T. Hess).

Leuzinger, 2002). Situated on the foothills of the Mat-
terhorn at an elevation of 2600 m above sea level, the
location served as a hunting camp between the Early
Mesolithic and the Middle Bronze Age. Large parts of
the lithic artifacts (93%) are made of rock crystal that
was presumably imported from the Upper Valais (Leu-
zinger, 2002, p. 172). According to radiocarbon dates,
the Mesolithic features date between 8200 and 7200
BC.

On an interregional level, it is important to mention
the Mesolithic and Bronze Age rock shelter site Alpe di

Rodont on the summit of the St. Gotthard Pass. Within
a small test pit of 60 cm x 80 cm, more than 600 g of
lithic debitage and tools made of rock crystal were dis-
covered. This could imply that the raw material was
mined in close proximity to the site (Hess et al., 2010,
pp. 187-189). The radiocarbon dates cover a time
period between 7500 and 6500 BC for the Mesolithic
occupation.

According to current knowledge, there exist only
two other Mesolithic rock crystal mines in the Alps.
One of them is the site Fuorcla da Strem (2815 m
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Table 3. Radiocarbon dates of reference sites containing lithic artifacts made of rock crystal.

Uncalibrated

Calibrated age Distance (as the

Site Sample number age (BP) (BC), 2 sigma crow flies) Reference

Binn, Albrunpass (VS) UtC-13456 7990 + 50 7055-6698 15 km Curdy et al. (2010)
Simplon, Marais de I'Hospice (VS) UtC-12674 7650 £ 70 6641-6400 19 km Curdy et al. (2010)
Simplon, Rotelsee (VS) UtC-14650 7909 + 43 7034-6647 19 km Curdy et al. (2010)
Airolo, Alpe di Rodont (Tl) ETH-36359 7985 £ 155 7337-6503 39 km Hess et al. (2010)
Hospental Rossplatten (UR) (K3) UzZ-1467 3915 + 85 2660-2138 43 km Primas et al. (1992)
Hospental Rossplatten (UR) (K2) ETH-7377 3525+ 60 2028-1690 43 km Primas et al. (1992)
Zermatt, Alp Hermettji (VS) ETH-16452 8545+ 125 8163-7195 55 km Curdy et al. (2003)
Fuorcla da Strem (GR/UR) ETH-59449 7030 + 28 5987-5842 63 km Reitmaier et al. (2016)

Note: Calibrated with OxCal version 4.4 (IntCal20).

above sea level), located at the fringe of a glacier
near a passage that links the Cantons of Uri and
Grisons (Cornelissen, 2020; Reitmaier et al.,, 2016). At
this site, a piece of red deer antler within a quartz-
bearing fissure was discovered by a modern mineral
searcher together with artifacts made of rock crystal.
The object, which probably served as a tool for the
extraction of the raw material, dates to the final
stage of the Mesolithic (6th millennium BC) (Reitmaier
et al., 2016, p. 136) (Table 3).

Another reference complex is the prehistoric rock
crystal mine Riepenkar (A) in the Tyrolean Alps
(Leitner, 2008; Leitner & Bachnetzer, 2011). At an
elevation of 2800 m above sea level, an alpine-type
fissure with a length of 12 m and a depth of up to 3 m
was discovered. An evaluation of the finds indicates
that the raw material was mined between the Mesolithic
and the Neolithic (Leitner & Bachnetzer, 2011, p. 194).
The composition of the assemblage from Riepenkar is
similar to the one from Fiesch-Eggishorn. Among
others, it includes laminar blanks, end-scrapers, burins,
as well as triangular and trapezoidal microliths.

In addition to Mesolithic artifacts, there are diagnostic
tools that imply a Neolithic use of the raw material
outcrop at Fiesch-Eggishorn, such as bifacially retouched
pieces, a large core with one striking platform, and a
fragment of an arrowhead (Figures 7, 9 and 10). Typolo-
gically, these date to a younger phase of the Neolithic
(sometimes referred to as the Copper Age) (Honegger,
2001; Winiger & Besse, 2009). This was also the time of
Otzi the Iceman. The tools mentioned above were man-
ufactured by pressure flaking (Andrefsky, 2005, pp. 12-
14). Due to the homogeneity and the brittleness of the
raw material, this technique is particularly suitable for
rock crystal. Recent finds from the Iberian Peninsula
(Morgado et al., 2016) as well as from the megalithic
site Sion-Petit-Chasseur (VS) (Honegger, 2011, pp. 166-
169) and the settlement at Bellinzona-Castel Grande
(T1) (Donati, 1986) show the impressive skills of Neolithic
toolmakers. In case of Sion-Petit-Chasseur, it is possible
that the Upper Valais served as a source of raw material.

The closest reference site in case of the younger
phase of occupation is the Copper and Bronze Age
rock crystal workshop of Hospental-Rossplatten (UR)
(Primas et al., 1992, pp. 307-323), which is approximately
40 km to the northeast of Fiescheralp as the crow flies
(Table 3). On a plateau near a small lake, more than
10 kg of rock crystal debitage were discovered. It was
possible to identify various stages of the reduction
sequence. Similar to Fiesch-Eggishorn, cores were pre-
pared at the site prior to be transported to settlements
in the surrounding area.

Finally, there is evidence for extensive Neolithic rock
crystal mining in the French Alps between the 6th and
the 3rd millennium BC, involving the technique of fire-
setting (Rostan, 2007; Rostan & Thirault, 2016). In the
Oisans region, several quarries that are oriented along
quartz veins occur within the same rock formation
(Rostan & Thirault, 2016).

Discussion

As a result of the presented research, it is possible to
show that the rock crystal mine at Fiescheralp was
repeatedly visited by prehistoric groups during the
Early Mesolithic (8000-6500 BC) and a younger phase
of the Neolithic (3500-2200 BC). The large amount of
lithic debitage implies extensive mining activities and a
preparation of cores and blanks at the site. In addition,
several hundred objects showing clear signs of lithic arti-
facts have been found at the locality, which makes it one
of the oldest and most complete assemblages of its kind
discovered so far. Due to the fact that the Valais is an
extremely warm and dry area within the Alps (Nauser,
2016, p. 4), the site that is exposed to the southeast
was already accessible during the Boreal. As a conse-
quence of the dip of the rock formation, the quartz-
bearing fissure runs nearly horizontal and was exposed
to the surface. The prisms were probably extracted
using stone mallets or antler tools similar to the ones
that are known from other Mesolithic and Neolithic
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mining sites (Bachnetzer, 2017, pp. 34-35; Reitmaier
et al,, 2016, p. 139).

A common feature of the sites discussed here is their
relatively remote location in high altitude zones above
the timberline. This illustrates that Mesolithic hunter-
gatherers invested considerable effort to acquire the
precious raw material. The question of whether lithic
resources were obtained by traveling to particular out-
crops (direct procurement), or whether they were col-
lected in the framework of other subsistence activities
(embedded procurement), has been a matter of debate
among archaeologists for a long time (Binford, 1979;
Garvey, 2015; Gould & Saggers, 1985). Based on a com-
parison of topographic features (including accessibility
and the proximity to glaciers or ice-patches), it can be
assumed that there were specific expeditions to these
places by some members of the community. This
argues for a direct procurement.

Moreover, the new discoveries clearly demonstrate
that rock crystal was far more than a substitute for flint
and chert, as thought previously (cf. Primas et al,
1992). A reconstruction of the technological systems
for both, the Mesolithic and the Neolithic argues for a
specialized use of the material. This is not only evident
from the integration of geometric crystal surfaces and
the small size of blanks, but also from the fact that
lithic assemblages in the Pennine Alps consist almost
exclusively of rock crystal (Della Casa, 2005, p. 222; Guer-
reschi, 2002, p. 176). Finally, ethnographic analogies
suggest that in addition to functional aspects, there
might have been a symbolic meaning of rock crystal
among prehistoric societies in Europe (Hess, 2020).

As mentioned above, the number of prehistoric sites
in the Alps bearing evidence for the production of tools
made of rock crystal has increased significantly over
recent decades. Interestingly, most of them are con-
nected by small valleys and mountain passes, which
allowed prehistoric people to move between these
regions. The Furka Pass, for instance, links the Upper
Valais with the community of Hospental (UR), which is
in turn connected to the site Alpe di Rodont (TI) via
the St. Gotthard (Cornelissen & Reitmaier, 2016; Della
Casa, 2018; Hess et al, 2010). In this context, it has
been proposed that there was an intra-alpine exchange
network dating as far back as the Mesolithic (Leitner &
Bachnetzer, 2011, pp. 196-197). This hypothesis could
be further investigated by analyzing fluid inclusions for
lithic sourcing (Cousseran, 2000; Della Casa, 2000,
p. 126; Mullis 1979).

The results presented in this article illustrate once
again that prehistoric people had a profound knowledge
of their environment. This knowledge did not only
extend to meteorological processes, astronomical

phenomena, and the behavior of animals but also
included geological features as well as indicators for
the presence of mineral resources.
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