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Abstract: Andras Marton has recently come into the possession of a small, chipped stone as-
semblage from the legacy of a German amateur mineral collector from Hamburg. Unfortunately,
very little is known about the deceased and his collection. A part of the finds, including tools,
was donated to the Institute of Archaeology of the E6tvis Lorand University. The lithic assem-
blage contains a total of 27 chipped stone artefacts made exclusively of Baltic flint. Concerning
the raw material used, these flint varieties with the banded structure are rather unusual in
Schleswig-Holstein. They are much more likely to originate from Lower Saxony or perhaps
Mecklenburg-Western Pomerania. Apart from the general technological description of the as-
semblage, some pieces from these non-formal tools have been selected for a detailed descrip-
tion. The application of the “direct percussion with a hard hammer” technique and the presence
of the thick artefacts contradict the Palaeolithic or Mesolithic origin of the assemblage, except
for the flint axe (“Kernbeil”), which has a possible Mesolithic association. Alternatively, if the
edges of the artefacts are not worn out or rolled, then along the edges of all artefacts traces of
some kind of “cryoturbation retouch” are observable. In this case, the Palaeolithic dating of the
finds is more plausible.

Keywords: chipped stone artefacts, Mesolithic, Neolithic, Trichterbercher culture, Schleswig-
Holstein

Introduction

Andras Marton (Mesterhaza, Vas County, Western Hungary) has recently come into the possession
of a small, chipped stone assemblage from the legacy of a German amateur mineral collector. Un-
fortunately, very little is known about the deceased. He lived in Hamburg (Northern Germany), but
neither the detailed composition of the mineral collection nor its origin is known, not to mention
the origin of the lithic artefacts. Consequently, it is impossible to restrict the collector’s collecting
area or areas, which could be a good starting point for processing. Andras Marton has donated a
part of the finds, including tools, to the Institute of Archaeology of the E6tvos Lorand University
(ELTE). In the following, despite the uncertainty, we try to give a sketchy assessment of the lithic
material based on indirect considerations.
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General description of the lithic assemblage

The lithic assemblage contains a total of 27 chipped stone artefacts. The raw material of the finds
is Baltic flint (Upper Cretaceous Senonian flint), which is characterized by excellent knapping
properties. Although the degree of patination cannot be considered a chronological marker in
the case of most lithic raw materials, it is necessary to mention that generally, both faces of the
artefacts are fairly patinated. The colour of the patina is generally light-grey. For two artefacts,
the patination is asymmetric (one face is more patinated than the other), and there are only four
artefacts with a relatively fresh, unpatinated surface. A single artefact refers only to the supposed
mixed nature of the assemblage. It is a chipped stone axe (Kernbeil in German), with a uniformly
patinated surface.

A good deal of the artefacts is covered with iron moulds or rust stains of brown or reddish colour
caused by iron dissolved in water (e.g., Fig. 1,2,4; Fig. 2,1-3; Fig. 3). The rust-like spots are very often
formed on the edges of the artefacts. It might have been due to post-depositional processes, such as
iron-oxide aggregation or due to permanent contact with ferrous minerals.

Some of the artefacts have a banded structure (bandings) (e.g., Fig. 4,1-3; Fig. 5,3; Fig. 6,1) or carry
smaller or larger-sized inclusions of skeletons of marine organisms (e.g., Fig. 1,1,3; Fig. 4,1-4; Fig.
5,1-2). The artefact in Fig. 6,5 has the most spectacular inclusion.

From a technological point of view, regardless of their size, the artefacts suggest the use of the “di-
rect percussion with a hard hammer” technique. There is no evidence of bipolar lithic reduction;
all debitage products show one-directional flaking scars only. They were possibly struck from un-
ipolar cores with a single striking platform. The striking platforms are unprepared; there are only
dim traces of either dorsal reduction or abrasion (e.g., Fig. 1,4; Fig. 5,1; Fig. 6,1-2). The butt of the
debitage products is usually irregular in shape and always flat. It is in all cases the natural surface
of the raw material. The bulbs of the artefacts are generally large and pronounced; the ripples
(concentric waves) are well visible (e.g., Fig. 5,1)." There is a single artefact with a double bulb.? The
presence of bulb scars, which corresponds to the formation of a secondary or parasitical flake, is
very common.’ There are 11 flakes among the finds. The remaining 15 chipped artefacts are either
blades or tools made on a blade. Both the flakes and the blades are strikingly thick. The number of
offset (off-axis) debitage products is rather high (e.g., Fig. 1,2-3; Fig. 2,2; Fig. 4,1-2; Fig. 5,1-3; Fig.
6,2,5). Overall, the assemblage gives the impression of a blade or elongated flake-oriented lithic
industry intending to obtain potential working edges for as long as possible.

From a typological point of view, the steep (abrupt) and rather coarse (knife-like) retouching of the
edges is noticeable on some of the artefacts, as well as other modifications, such as burin-blow-like
protrusions (e.g. Fig. 1,1,4; Fig. 4,2). The majority of the tools are rather atypical, non-formal tools
and can hardly be fitted in any typological system. Some pieces of these non-formal tools have
been selected for a detailed description of the 27 chipped stone artefacts. The composition of the
assemblage vindicates certain “selectivity”; the general impression of the collection is that almost
only those artefacts were collected that have been thought of as being tools. Firstly, the artefacts
retained in the possession of Andras Marton will be discussed. Thereafter, the description of those
artefacts follows that now belong to the ELTE collection.

1 INI1ZAN et al. 1999, 154.
2 INI1ZAN et al. 1999, 131.
3 INI1ZAN et al. 1999, 131.
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Some remarks on a German chipped stone lithic assemblage of uncertain origin...

Fig. 1. Selected artefacts. 1 — combination tool (retouched blade and burin), 2, 3 — retouched blades with
wedge-like distal end, 4 — retouched blade.
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The lithic assemblage of Andras Marton

In Fig. 1,1, there is a combination tool made on a regular blade with a triangular cross-section. The
side profile of the blade is curved. The proximal part was intentionally broken. The oblique distal
end is abruptly retouched in a length of 14.0 mm. On the distal end of the left lateral edge, there is
a burin-blow-like, 34.4 mm long removal. This section is inversely retouched with a semi-abrupt re-
touch in a length of 20.0 mm. On the proximal end of the left edge, we can see the above-mentioned
burin-blow-like protrusions with intensive use-wear traces. The dimensions are 96.6x35.8x10.2 mm.

The tool in Fig. 1,2 has an asymmetric cross-section with two curved ridges and a straight side pro-
file. The somewhat oblique straight distal end is wedge-like. There are some small direct removals;
on the lower face, there are some irregular thinning removals. The steep and high left edge shows
no traces of any elaboration. In contrast, the left edge shows use-wear traces in the form of rather
large chips, which are likely to evidence the cutting and/or scraping of some hard material. The
dimensions are 96.8x34.7x12.5 mm.

The tool in Fig. 1,3 was made on a chunky blade with a strikingly asymmetric cross-section and
a slightly curved side profile. The slightly curved distal end is wedge-like; both the direct and in-
verse removals are rather large, making a zigzaggy line of the distal edge. The steep right edge is
retouched in its entire length. It was several times renewed and shows coarse use-wear traces as
a result of scraping hard material. The half-steep left edge is finely retouched. The dimensions are
100.3x37.7x17.9 mm.

In Fig. 1,3, the tool was made on a regular blade with a triangular cross-section and a straight side
profile. The overhang (the projection crowning a core’) was eliminated by small removals, proba-
bly after the blade itself had been detached. On the left side of the distal end, there are three small
removals; on the right side, there is a large removal. The “use-related retouch” indicates a certain
working function of the distal end. The left edge has an irregular line; it is abruptly retouched in
the entire length. On the right edge, the proximal end is retouched with a semi-abrupt retouch in a
length of 36.8 mm. On the other hand, on the lower face, the distal end of the edge carries several
traces of use-retouch as a clear indication that the entire edge was used for some unknown work.
The dimensions are 91.5x31.1x18.5 mm.

The proximal end of the tool in Fig. 2,1 was intentionally broken. The blank for the tool manufac-
turing may have been a wide flake, having two ridges and an asymmetrical cross-section. The side
profile is almost straight, only the very end has a slight curvature. The distal end was elaborated
quasi end-scraper-like with several irregular removals. The semi-steep curved left edge is finely
retouched. The proximal end of the right edge is retouched in a length of 11.7 mm, and there is also
a small-sized retouched notch. The distal part of this edge is heavily splintered partly due to “cry-
oturbation retouch”, partly due to working of hard material. The dimensions are 84.9x39.7x12.5 mm.

The tool in Fig. 2,2 was made on a chunky blade with an asymmetric (sub-trapezoid) cross-section
and a slightly curved side-profile. The bulb was partly eliminated. On the distal end, on the lower
face, there is a large flat, burin-blow-like removal. Small removals and use-related retouches are also
observable. The half-steep, straight left edge is partially retouched. The thick right edge is doubly
zigzaggy and abruptly retouched. This working edge was several times renewed; especially the mid-
part of the edge makes an obtuse angle with the lower face. The dimensions are 113.3x42.3x18.9 mm.

4 INI1ZAN et al. 1999, 147.
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Some remarks on a German chipped stone lithic assemblage of uncertain origin...

Fig. 2. Selected artefacts. 1 — retouched blade, 2 - combination tool (retouched blade and burin), 3 — atypical
cleaver (hacheraux).
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Fig. 3. Flint stone axe (Kernbeil).




Some remarks on a German chipped stone lithic assemblage of uncertain origin...

In Fig. 2,3, there is a large-sized raw material chunk, actually an expedient tool. All along the edges,
there are traces, mostly in the form of use-retouch due to intensive use, probably as a “cleaver”
(hacheraux). The edges were partially corrected by small removals or even by retouching. The di-
mensions are 95.9x68.9x19.9 mm.

In Fig. 3, there is a flint stone axe (Kernbeil). Without having any starting point, the orientation of
the core-axe in Fig. 3 is entirely arbitrary. From top-to-bottom, the assumed front face, the lower
edge, the back face, and the upper edge are represented. The selected raw material nodule contains
many inclusions of different sizes. Some small-sized rust stains of brown colour are visible. Prob-
ably due to the rather small size of the selected flint nodule, both the front face and the back face
are partially covered in the unremoved pitted calcareous surface. Both faces are roughly elaborated
with the absolute minimal effort. On the back face, an overlarge removal, likely a knapping accident
is observable. The tool has a trapezoid side-view and both short edges served as working edges,
showing traces of intensive use. The length is 125.4 mm, the thickness is 30.5 mm. The height varies
between 32.8 and 57.6 mm. Both ends of the longer working edge (ca. 44.6 mm) are rounded; the
shorter working edge is about 28.8 mm. Based on the studies of Bo Madsen® and Stefan Wenzel, in
the following, a summary of this particular object will be given.

Core-axe blades are struck from a piece of flint in such a way that they have approximately opposite
side edges and a cutting edge. In the case of flake-axes, the basic shape of the axe blade was a thick
flake or a flat raw material chunk or shatter, in which an acute-angled edge was used as a cutting
edge, while the side edges were retouched steeply. The traditionally customary assignment of axe
blades to the group of core tools or flake tools is difficult for individual pieces. Flake-axes comprise
the remainder of the lower (ventral) surface of a flake or the split (cleavage) surface of a flat raw
material piece. On the other hand, on core-axes, there is no remnant of a lower surface visible any
more, even if they were obtained from a flake. In the case of core-axes, the rough form was roughly
put into shape with hard blows on both sides of an elongated flint nodule or an elongated thick raw
material piece. Occasionally, in a second manufacturing step, the raw piece was thinned by further
blows, whereby a hammer made of antlers or other organic material is particularly suitable for the
removals of flat flakes that reach far across the surface. Post-processing was carried out extremely
sparingly, especially with the removal of small raw material pieces, if the axe had an almost usable
shape due to the rough shaping. These pieces have generally many remains of natural cleavage
surfaces. The cutting edge of the axe was often first formed by blows on both sides, then sharpened
through a strike transversely to the longitudinal axis.

Core-axes were found several times still stuck in a device socket made of deer antlers with a hole in
the shaft.” Their cutting edge was perpendicular to the handle, which was inserted through a hole at
the rear end of the antler socket. Based on numerous use-wear analyses carried out on stone axes,
besides woodworking, animals were also cut up and hides cleaned with core-axes and flake-axes.®
Thus, they were used as multifunctional tools.

Core- and flake-axes are typical tools of the Mesolithic of southern Scandinavia and northern Cen-
tral Europe. Their distribution area extends in the Mesolithic from the British Isles to Russia. Within
Central Europe, some specimens from Hessen mark the southern limit of the distribution area.’

MADSEN 1984.

WENZEL 2012.

See, for example, PrATSCH 2011, 82.

JUEL JENSEN — BRINCH PETERSEN 1985, 44; SOLHEIM et al. 2018.
FIEDLER — HUBBERT 2017.

O 00 N N G
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After all, core- and flake-axes also occur in Central and Northern Europe in the Neolithic. The frequent
occurrence of these tools in the area of the Funnelbeaker culture (Trichter(-rand-)becherkultur in Ger-
man; ca. 4,300-2,800 BC) can be seen as an indication of the adoption of the sedentary way of life by the
population living there." The sporadic occurrence of atypical flake-axes on Linear Pottery (LBK) sites,
as well as the frequent occurrence of core- and flake-axes in Middle and Early Neolithic settlements in
Western Europe,' has the same message as the occurrence of stone axes in pre-Mesolithic times: core-
and flake-axes were repeatedly produced in different regions and periods, without always having any
tradition of producing such axe blades. Because the shape of the core- and flake-axes was often largely
determined by the initial raw material piece and because these tools were used intensively and often
re-sharpened, it is difficult to assign them to a specific period or culture. *

The rest of the artefacts in the possession of Andras Marton are mostly various-sized flakes with
“cryoturbation retouch” or plough damage resembling continuous retouch.

Lithic artefacts in the ELTE collection

The tool in Fig. 4,1 was made on a chunky curved blade with an asymmetric (sub-triangular)
cross-section and slightly wavy side-profile. The distal end is partially inversely retouched, in a
form resembling an “end-scraper”. The thick, half-steep, curved right edge is retouched in its entire
length. This working edge was several times renewed; especially the distal part of the edge makes
an obtuse angle with the lower face. The dimensions are 115.4x34.2x15.1 mm.

There is a nicely elaborated combination tool in Fig. 4,2. It was made on an offset blade with a tri-
angular cross-section and somewhat twisted profile. On the distal end of the left lateral edge, there
are primary and secondary burin blows to be seen. The distal end of the curved right lateral edge is
steeply (abruptly) retouched. The dimensions are 84.6x31.8x14.4 mm.

There is a long, pointed semi-cortical secondary blade, probably associated with the initial stage of
lithic reduction (Fig. 4,3). The blade has an asymmetric trapezoid cross-section and a slightly curved
side profile. On the upper face, the curved thick right lateral edge is covered with the cortex of the
flint core. A long flake scar, the trace of a previous long blade removal is visible. The proximal end
of the blade was thinned through a small removal. It probably happened after the blade had been
struck, so the remnant of the butt is rather small, providing the facility of accidental hafting. The left
lateral edge has a typical fine use-retouch, suggesting a cutting activity of relatively soft material.
The dimensions are 123.0x31.9x13.1 mm.

In Fig. 4,4, there is the distal end of an intentionally broken blade. It has a slightly curved triangular
cross-section and a straight side profile. Both edges have irregular use-retouch due to cutting and/or
scraping hard material, such as wood or bone/antlers. The dimensions are 90.7x33.7x11.5 mm.

In Fig. 5,1, there is a slightly offset chunky blade with asymmetrical a sub-trapezoid cross-section
and a somewhat twisted side-profile. On the proximal end left lateral edge, near the base, there is
an unretouched indentation with use-wear traces. The distal part of the edge is partly retouched,
partly shows use-retouch/cryoturbation retouch and several splinterings. The proximal end of the
slightly curved right edge is inversely retouched in a length of about 49.3 mm; and continuously,
the distal end is directly retouched in a length of 53.0 mm. Along this edge, there are only moderate
use-wear traces. The dimensions are 109.6x44.1x20.3 mm.

10  WECHLER 1993, 60-61, cited in CzI1ESLA 2008, 431.
11 VERMEERSCH 1980.
12 WENZEL 2012, 635-636.
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Some remarks on a German chipped stone lithic assemblage of uncertain origin...

Fig. 4. Selected artefacts. 1 — retouched blade, 2 - combination tool (retouched blade and burin),
3 — unretouched blade, 4 — blade with “use-retouche”.
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Fig. 5. Selected artefacts. 1 — partially retouched blade, 2 - retouched and notched blade with a borer-like
distal end, 3 - typical expedient tool.
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A combination tool was made on a curved chunky blade with an asymmetric cross-section and
curved twisted profile (Fig. 5,2). The distal end is pointed, the intensive use-wear traces and the
several renewals suggest that this part might have been used as a “borer” for hard material, such
as wood. Along the left lateral edge, there are two notches; the lower notch is unretouched but has
partially use-retouch. The upper notch is roughly retouched, and also shows traces of intensive
scraping activity of hard material. The thick and very steep right edge is roughly denticulated.
Through the inverse retouching of the proximal end beneath the lower notch, and the curved-lined
retouching of the right edge, the butt and the bulb of the blade are not visible. The dimensions are
111.2x35.8x20.5 mm.

There is a typical expedient tool in Fig. 5,3. It was made on a large-sized offset blade (elongated flake)
with an asymmetrical sub-trapezoid cross-section and straight side-profile. The left lateral edge is
almost perpendicular to the lower face; it is covered with the natural surface of the flint nodule. The
distal end is somewhat pointed; on the right side of the “tip”, there is a short oblique section bear-
ing use-retouch. On the left side of the “tip”, on the lower face, there are some irregular removals
resembling burin blows. In conclusion, the distal end might have been used as a “pick”. The lateral
edges are not retouched but show sporadic use-wear traces. The dimensions are 92.6x44.9x19.9 mm.

In Fig. 6,1, there is an unretouched blade with an asymmetrical sub-triangular cross-section and a
straight side-profile. Both edges have use-retouch and/or cryoturbation retouch. The dimensions
are 83.0x34.9x12.2 mm. The right edge of the relatively short flake in Fig. 6,2 shows the signs of
working hard material. The dimensions are 55.9x40.7x16.5 mm. The curved distal end of a short and
broad flake in Fig. 6,3 was retouched and may have been used as an “end-scraper”. The dimensions
are 63.9x53.5x11.3 mm. The flake in Fig. 6,4 shows no traces of further elaboration. Both edges show
moderate cryoturbation retouch. The dimensions are 67.7x38.2x15.4 mm. There is a somewhat atyp-
ical combination tool (Fig. 6,5). The blank for the tool manufacturing was a semi-cortical flake with
a sub-triangular cross-section and a somewhat wavy side-profile. The straight distal is half-steeply
retouched and was probably used as an end-scraper. The working edge shows no traces of renewals.
In the mid-part of the left lateral edge, there is a small-sized retouched notch. The dimensions are
63.6x33.0x16.6 mm.

Discussion and conclusion

Concerning the raw material used, the flint varieties with the banded structure are rather unusu-
al in Schleswig-Holstein. They are much more likely to originate from Lower Saxony or perhaps
Mecklenburg-Western Pomerania or areas adjacent to the south. For decades, many researchers
have studied the possible physio-chemical factors of flint patination.” Here only a brief explanation
will be given of this complex geochemical process. The surface of some siliceous stone artefacts,
especially the different kinds of flints, are subject, over some time and under certain environmental
conditions, to various kinds of chemically induced surface alteration, called patination. The rate of
patination is influenced by a combination of several factors, such as the predominant mechanism
by which water and other patination agents penetrate stone artefacts, the nature of impurities, the
permeability, texture, and microstructure of the stone, and environmental factors, such as temper-
ature and soil chemistry. Impurities are of particular importance since artefacts containing chem-

13  HursT - KELLY 1961; HONEA 1964; GLAUBERMAN — THORSON 2012, with further references.
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ically unstable impurities (carbonates, clay minerals, iron sulfide, iron, and manganese oxides) are
susceptible to patination. According to Glauberman and Thorson, the patination is more related to
the depositional context than sub-aerial surface exposure.'

As regards the technological characteristics, the application of the “direct percussion with a hard
hammer” technique and the presence of the thick artefacts contradict the Palaeolithic or Mesolithic
origin of the assemblage. Only in the case of the flint axe is a possible Mesolithic association con-
ceivable. The applied flaking technique is very rare in Schleswig-Holstein, and if it is present then
it is in the Neolithic or Copper/Bronze Age. As we mentioned before, similar artefacts are also fre-
quent in Trichterbecher assemblages, so it is possible, that all pieces came from the very same site.
According to the available information, laterally retouched, large blades, end-scrapers and pieces
with surface retouch are common in early Trichterbecher assemblages in Northern Germany.” It
cannot be excluded that the flake axe, together with the rest of the assemblage, might have come
from southern Sweden or Sealand in Denmark.

Alternatively, if the edges of the artefacts are not worn out or rolled, then along the edges of all
artefacts, traces of some kind of damage can be observed. It is worth noting that the edge damage
has a “cryoturbation retouch” impression. Various periglacial soil movements, such as cryoturba-
tion and gelifluction, which are limited in time to glacial periods, can give rise to a “cryoturbation
retouch” that can strongly resemble an artificial retouch. Dick Stapert lists several distinctive char-
acteristics: “in the case of natural ‘retouch’ small ‘teeth’ often develop along the ‘retouched’ sides.
Alternating retouch is also often present”.’* Mechanical or physical weathering involves the break-
down of a part or parts of the lithic artefact through direct contact with atmospheric conditions,
such as heat, water, ice, and pressure.

Since no information on the archaeological site or sites is available, this partly taphonomic effect
cannot be interpreted. In general, it is assumed that the transition to the sedentary lifestyle and
the increase in social complexity are correlated with a change in emphasis on lithic technologies,
which went from being formal technologies to being more expeditious technologies. In contrast

to “curation”,” “expediency” has been defined as “minimized technological effort under conditions

where time and place of use are highly predictable”.*

The local raw material is brought to the site with no prior modification; the cores have no standard-
ized shapes (generalized, amorphous cores).” Taking into account ethnographic descriptions, the
following aspects are considered as distinctive features of expeditious core technology.

« the flaking techniques do not control the form (shape) of the resulting flakes;

« there is no explicit distinction between “tools” and “waste”; every debitage product is
considered as a potential tool;

« the tools are rarely modified.

If a piece has an unsuitable shape, or its edge is dulled from use, it is usually discarded.” According
to numerous scholars, expedient technology has other fairly essential characteristics. For example,

14 GLAUBERMAN - THORSON 2012, 22.

15 KIESELBACH 2012, 901-993; MIDGLEY 1992, 253—254.
16 STAPERT 1976, 29.

17  BINFORD 1977; BINFORD 1979.

18 NELSON 1991, 64.

19  JOHNSON 1986.

20 PArrY - KELLY 1987, 286.
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Fig. 6. Selected artefacts. 1, 3 — unretouched blades with use traces, 4 - unretouched blade, 5 — atypical com-
bination tool (end-scraper and notches).
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Brad Koldehoff* suggests that the discarded flakes, used with little modification, are the best ex-
amples of expeditious tools. In general, a high frequency of cortical flakes is expected in a lithic
assemblage with expedient technology. Jay K. Johnson® states that among others, the near absence
of evidence for the rejuvenation of worn edges suggests that flakes may have been the object rather
than the by-product of the core industry. William Andrefsky Jr. has suggested that the availability
of raw materials must be considered before lithic production technologies can be linked to pre-
historic settlement patterns. Non-formal expeditious tools tend to be made from low-quality raw
materials, depending on whether they are readily available or not; instead, formal tools tend to be
made from high-quality raw materials, especially when they are not readily available.*

Generally, but not necessarily, the use of expeditious technologies has been associated with a de-
crease in the general mobility of populations, that is with the change to sedentarism, which pro-
duced a decrease in the need to produce portable formal tools. Expedient technology can be em-
ployed also by highly mobile hunter-gatherers when raw material is abundant or locally available.”
Although “expeditious” and “formal” technologies have generally been seen as dichotomous cat-
egories, the two have generally been shown to occur simultaneously in a given population.” And
finally, to enlighten the complexity of this topic, Robert ]. Jeske should be cited.”’ According to him,
the reduction of energy investment in lithic technology (resulting in expeditious technologies in-
stead of the more formal ones) could also have been a response to the population’s need to increase
energy in other social activities not related to production, such as political alliances and warfare.

Overall, the lithic assemblage is very instructive; all the large-sized non-formal tools suggest the
intensive use of the tools on hard materials, such as wood or bone/antlers. These activities are also
more readily assigned to a sedentary lifestyle and seem to prove the rather younger prehistoric or-
igin of the assemblage, possibly having a close connection with the Trichterbercher culture and the
earliest farmers of Northern Germany.
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