Red deer antler punches in the Terminal Mesolithic Quartér 64 (2017)

Fig. 4. Experimental antler punch 1, use-wear traces. 1 - convex side; 2 - left lateral side after a long flake vent off; 3 - concave side after
another long flake vent off; 4-6- working end and adjacent area of the convex side; 7-8 - the edge of the working end.

Abb. 4. Gebrauchsspuren am experimentell hergestellten Zwischenstiick 1 (Punch 1). 1- konvexe Seite; 2- linke Lateralseite nach Abgang eines
langschmalen Absplisses; 3- konkave Seite nach Abgang eines weiteren langschmalen Absplisses; 4-6 Arbeitsende und umgebende Fléche an
der konvexen Seite; 7-8 Spitzeansicht des Arbeitsendes.
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7 8

Fig. 5. Experimental antler punch 2. 1 - general view; 2 - shaping the working end by whittling with a flint blade; 3 - shaping the tip
by grinding on a fine grained abrasive slab; 4 - standard mode of use by H. Paulsen); 5 - use-wear traces on the tip after removing
6 blades; 6 - use-wear after removing 10 more blades; 7 - further use-wear after removing 3 more blades; 8 - reshaping of the tip
by grinding.

Abb. 5. Experimentell hergestelltes Zwischenstiick 2 (Punch 2). 1- Gesamtansicht; 2- Anschérfen der Spitze mit eine Flintklinge; 3-
polieren der Spitze durch Reiben auf einer feinkérnigen Sandsteinplatte; 4- géngiges Anwendungsprinzip (H. Paulsen); 5- Gebrauchs-
spuren an der Spitze nach Abschlagen von 6 Klingen; 6- Gebrauchsspuren nach Abschlagen von 10 weiteren Klingen; 7- Gebrauchs-
spuren nach Abschlagen von 3 weiteren Klingen; 8- Nachschdrfen der Spitze durch Reiben auf der Sandsteinplatte.
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3-1,5x 4-1,5x

7 - 6x 8 - 10x

Fig. 6. Experimental antler punch 2, use-wear traces. 1 - right lateral side; 2 - convex side; 3-5 working end and adjacent area of the convex
side; 6 - the edge of the working end ; 7 - convex side, 1 ¢cm from the tip; 8 - convex side, 5 cm from the tip.

Abb. 6. Gebrauchsspuren am experimentell hergestellten Zwischenstiick 2 (Punch 2). 1- rechte Lateralseite; 2- konvexe Seite; 3-5 Arbeitsende und
umgebende Fléche an der konvexen Seite; 7- konvexe Seite, 1 cm unterhalb der Spitze; 8- konvexe Seite, 5 cm unterhalb der Spitze.
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Results

All 37 worked red deer tines were studied with the
help of a microscope. Surface of 20 of them was satis-
factory for use-wear analysis with well-preserved
micro topography and a full set of traces of
manufacture and use including edge and surface
mechanical damage, polishes and linear traces. Two
were preserved extremely well as if recently
abandoned. Preservation of 15 was rather poor due to
chemical erosion of their surface. Micro topography
was leveled, surface is scaly or pitted, no polishes or
linear traces visible, only macro traces such as various
scars are preserved.

Technology of the manufacture of Rosenhof
punches

Various traces of manufacture and use were observed.
The basal (butt) ends of 14 tines showed traces of
simple breakage after circular grooves were made by
sawing through the compact outer layer (Fig. 10: 2-3).
Two more were broken along circular grooves made
by chopping. A wide shallow transverse groove
running along tine perimeter of another one displays
very flat scars with step termination, at a very acute
angle to antler surface, without striations, normally
left by flint tools. Our experiments showed that such
flat scars emerge when worked antler is intensively
softened.

One more tine was broken along transverse
groove, the butt end of this tool was smoothed by
grinding after breakage. Similar smoothing of
breakage end is observed on four tines which were
simply broken off, and two others were broken off
along circular grooves (Fig. 9: 1; Fig. 10: 1-3). Pointed
ends of tines were cut off, and tips were shaped blunt
and slightly convex with the help of grinding. Sides
near the working edge were smoothed by longitudinal
whittling or scraping, visible at five tools, and by
polishing with a fine grained abrasive slab (Figs. 11-12).
Longitudinal whittling was also used combined with
grinding of the tip for renewal of working ends
damaged during work when the working edge became
irregular and grew thicker than needed. Besides
smoothing of the tip it was necessary to keep the
diameter of the working end about 1 cm as we see at
the majority of tools. At some tools whittling or
scraping traces partially remove damage scars at their
sides (Fig. 10: 6).

Thus, we can reconstruct the following operation
sequence (chaine opératoire) for the production of
the Rosenhof antler tine tools: 1) detachment of a
tine; 2) smoothing of the breakage at the butt end; 3)
removing of the tine point and formation of a tip by
whittling/scraping and grinding; 4) shaping of sides by
whittling/scraping and/or grinding. Not all stages were
obligatory, for instance 14 tools show no traces of
smoothing at the butt end. Shaping of sides of working
end by whittling/scraping and/or fine grinding was not
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found at the majority of tools. The simplest basic
variant of tool manufacture included only the
detachment of a tine and formation of a tip by
grinding.

Use wear traces on antler tines from Rosenhof
Butt ends of most tools do not display any pronounced
use wear traces, which indicates the use of a wooden
hammer. This observation is also typical for experi-
mental punches made from red deer antler tines which
were used with a wooden hammer for a rather long
period of time. But two tools in our collection display
smashing and flat scars running from the edge of the
butt end. Such traces are typical for punches used
with a hard hammer (hammerstone). Their formation
was repeatedly observed during our experiments on
blade production in the Upper Volga (Zhilin 2012).
Working ends show a combination of macro and
micro wear traces (Fig. 3). The first include flat scars
with a feather or (more often) hinge termination,
running from the tip along sides of a tool. Such scars
were observed on studied tools from Rosenhof
(Figs. 7-12): on the convex side of two tines; on the

Fig. 7. Punch from Rosenhof (Ros 1970.30, 59). 1 - general view; 2 -
tip from convex side; 3 - tip from concave side; 4 - tip from above.

Abb. 7. Zwischenstiick (Punch) von Rosenhof (Ros 1970.30,59). 1-
Gesamtansicht; 2- Spitzenansicht der konvexen Seite; 3- Spitzenan-
sicht von der konkaven Seite; 4- Spitzenansicht von oben.
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concave side of ten others; on convex and concave
sides of eight more; on concave and lateral sides of
three others; and on convex plus concave plus lateral
sides of another two.

Pronounced edge damage in the form of smashing,
cracks, pitting, coarse long scratches and grooves,
transverse marks is observed at working ends of
described antler tine tools. Smashed parts of the tip
are observed near a side of a tine, and cracks usually
initiate from this part (Fig. 10: 8-10), as well as coarse
striations, running from the tip along the tool axis or at
acute angle to it. On the contrary, thin or triangular
transversal marks are situated at some distance from
the tip (Fig. 7: 2; Fig. 11: 6). Comparison with punches
used in blade production experiments shows that
such traces originate from contacts of the tip with the
edge of a flint core platform when the punch slides
along it after removal of a blade. These are use wear
traces typical for antler punches used for flint
knapping. Besides general description of observed
use wear traces it is worth to give a description of
some most prominent traces observed at punches
from Rosenhof. Rosenhof 1970, area 1, no 59 (Fig. 7: 1).
The tine was broken off from the beam. The tip of the
working end is flat (Fig. 7: 4). Transverse thin and
shallow multiple scars on the convex side near the end
are partly removed by a flat facet with feather termi-
nation, running from the end along convex side
(Fig. 7: 2). Similar facet is on the concave side. Initial
parts of both facets are removed by grinding of the
end with fine grained abrasive slab (Fig. 7: 2-3). Similar
thin transverse scars which emerged after reshaping of
the tip are visible on the surface of the facet on the
convex side near the tip. Two facets with step termi-
nation start from the tip partly removing a flat scar on
the concave side and smashing the tip (Fig. 7: 3-4).

Rosenhof 1970, area 1, no 30 (Fig. 8). The surface
is eroded and the tine was broken off from the
beam. The working end is smoothed by grinding,
the tip is rounded at the sides and flat in the
middle (Fig. 8: 2-4). A groove runs around the end
atadistance 1 cm from the tip (Fig. 8: 1). Aflat scar
with hinge termination running from the tip along
one lateral side of the tool is accompanied by a
long deep double scratch starting at 2 mm from
the tip and running along lateral side about 4 cm
(Fig. 8: 2). Pitting is observed at sides of the tip, an
initial crack starts on the concave side (Fig. 8: 3-4).
Multiple deep grooves run from the tip crossing
each other along concave side (Fig. 8: 3 & 5-6).

Rosenhof 1980, area XIX, no 94 (Fig. 9). The
surface is slightly eroded and a transverse groove
was made on the butt end along which it was
broken off from the beam (Fig. 9: 1). Elevated
parts of the breakage are smoothed by grinding.
Two short flat facets with step termination run
from the butt end indicating the use of a hard

hammer (antler or stone). The tip is rounded by
grinding (Fig. 9: 3) which destroyed initial part of
typical wear traces running from the tip along its
convex side (Fig. 9: 4-6). A flat facet with step
termination runs from the tip smashing it along
concave side and destroying the tool (Fig. 9: 2).
Coarse striations run from the tip along the tool
axis (Fig. 9: 4-6).

Rosenhof 1980; area XIX, no 92 (Fig. 10). A circular
groove was made with the help of sawing at the
butt end, which was broken off from the beam
along it (Fig. 10: 3). Traces of circular chopping
(Fig. 10: 2) probably indicate a previous unsuc-
cessful attempt to make a groove. The working
end is carefully smoothed along its perimeter by
longitudinal whittling (Fig. 10: 5) and scraping.
The tip is shaped by transversal grinding with fine
grained abrasive slab (Fig. 10: 4). Remains of a flat
facet on a lateral side of the tool are smoothed by
scraping and grinding (Fig. 10: 6). A small facet
with step termination runs from the tip along
convex side, initial part removed by careful
grinding of the convex tip. A short deep facet with
step termination runs from the tip (Fig. 6), which is
split at this place with a deep crack (Fig. 10: 4-5). A
flat scar with feather termination runs along the
concave side of tool, smashing its tip (Fig. 10: 7).
The tip is compressed and flattened, and multiple
cracks are observed at the tip of the tool accom-
panied by typical linear traces and marks along its
sides (Fig. 10: 5-10). Deep scars and pitting on the
convex side at a distance of 2 cm from the tip
indicate secondary use of the tool (Fig. 10: 11-13).
This punch was additionally used as a pressure
flaker for retouching flint, probably after it was
abandoned as a punch.

Rosenhof 1980; area XIX, no 75 (Fig. 11). The
surface is slightly eroded and the tine was broken
off from the beam (Fig. 11: 1). Several small short
flat facets with step termination run from elevation
of compact layer of antler on the butt end along
the convex side of a tool (Fig. 11: 2). The end is
carefully smoothed along its perimeter by trans-
verse grinding with fine grained abrasive slab.
The tip was round, carefully ground with fine
abrasive slab (Fig. 11: 3-4). Typical punch traces
are preserved on the convex and lateral sides of
the tool, including smashing of the edge of the tip,
pitting, multiple crossing grooves and scratches
running from the tip and transverse scars left by
core platform (Fig. 11: 6-8). Two scars with step
termination run along the concave side of tool,
smashing its tip (Fig. 11: 4-5).

Rosenhof 1980; area XIX, no 56 (square 327h)

(Fig. 12). The surface lightly eroded and the tine
was broken off from the beam (Fig. 12: 1). The
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5-6x 6 -10x

Fig. 8. Punch from Rosenhof (Ros 1970.30). 1 - general view; 2 - tip from convex side; 3 - tip from concave side; 4 - tip from above;
5-6 - use-wear traces on the tip and adjacent areas (5 - 6x, 6 - 10x).

Abb. 8. Zwischenstiick (Punch) von Rosenhof (Ros 1970.30). 1- Gesamtansicht; 2- Spitzenansicht der konvexen Seite; 3- Spitzenansicht von der
konkaven Seite; 4- Spitzenansicht von oben; 5-6- Gebrauchsspuren an der Spitze und der umgebenden Fldche.
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5-10x 6 -20x

Fig. 9. Punch from Rosenhof (Ros 1980, XIX, 94). 1 - general view; 2 - facet on concave side of the tip; 3 - tip from above; 4-6 - use-wear
traces on the tip in various magnifications.

Abb. 9. Zwischenstiick (Punch) von Rosenhof (Ros 1980, XIX, 94). 1- Gesamtansicht; 2- Bruchfacette an der konkaven Seite der Spitze; 3-
Spitzenansicht von oben; 4-6- Gebrauchsspuren an der Spitze in unterschiedlichen Vergréferungen.
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Fig. 10. Punch from Rosenhof (Ros 1980, 92). 1 - general view; 2-3 - butt end; 4 - tip from above; 5-7 - tip from various sides; 8-10 - use-wear
traces on the tip in various magnifications; 11-13 - secondary use-wear traces on one side of the working end.

Abb. 10. Zwischenstiick (Punch) von Rosenhof (Ros 1980, 92). 1- Gesamtansicht; 2-3 abgetrenntes Basalende; 4- Spitzenansicht von oben;
5-7 Spitzenansicht von verschiedenen Seiten; 8-10- Gebrauchsspuren an der Spitze in unterschiedlichen VergréBerungen; 11-13- sekunddre
Gebrauchsspuren an einer Seite des Arbeitsendes.
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7 -10x 8 -20x

Fig. 11. Punch from Rosenhof (Ros 1980, 75). 1 - general view; 2 - butt end; 3-4 - tip from above; 5 - tip from concave side; 6-8 - use-wear

traces on the tip in various magnifications.
Abb. 11. Zwischenstiick (Punch) von Rosenhof (Ros 1980, 75). 1- Gesamtansicht; 2- abgetrenntes Basalende; 3-4- Spitzenansicht von oben; 5

Spitzenansicht von der konkaven Seite; 6-8- Gebrauchsspuren an der Spitze in unterschiedlichen Vergréerungen.
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5

Fig. 12. Punch from Rosenhof (Ros 1980, XIX, 56). 1 - general view; 2 - tip from concave side; 3 - tip from above; 4-5 - use-wear

traces on the tip in various magnifications.
Abb. 12. Zwischenstiick (Punch) von Rosenhof (Ros 1980, XIX, 56). 1- Gesamtansicht; 2- Spitzenansicht von der konkaven Seite; 3-

Spitzenansicht von oben; 4-5- Gebrauchsspuren an der Spitze in unterschiedlichen Vergréferungen.
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working end is smoothed by fine scraping and
multidirectional polishing. The tip of working
end is convex and was ground with fine abrasive
slab. Some remains of deep grooves running
from the tip are visible on the convex side, and a
deep dlearly cut groove 25 mm long runs from
the tip along the lateral side of the tool (Fig.
12: 4-5). A flat facet with step termination runs
from the tip along concave side from the middle
of the tip destroying it (Fig. 12: 2-3).

During core reduction tips of punches were
reshaped by grinding which partly removed earlier
micro and macro traces. The main task of this operation
was to remove cracks and restore the shape and size of
the working edge. Longitudinal whittling or scraping
helped to reshape the tip to its normal size about
10-12 mm in diameter. Such treatment made possible
further use of these tools. In some case at the end of
the knapping process, the punch was turned. But
because of the shape and properties of red deer
antler tines a deep crack soon emerged and a flake
went off from the lateral or concave side making the
tool unsuitable for further knapping.

Repair in this case could not save the tool because
alarger portion of the working end should be removed
which left the remaining part of a tine with thin
compact walls and a diameter of the tip larger than
needed. Because of thin walls and thick porous antler
core it could not be reduced to normal size and such
tool was abandoned. The Rosenhof collection contains
punches at different stages of manufacture, use,
reshaping and discarding.

Discussion

Antler tools were used for blade production during
the Mesolithic over large territories from England to
Central Russia. According to recent research (David &
Serensen 2016) in northern European Lowlands
indirect lithic blade reduction (pressure technique)
could be demonstrated in Star Carr, Sveerdborg |,
Strandvagen, Agerod I: A, Friesack IV and Dabki 9.
Most of these sites are dated to Early and Middle
Mesolithic (i.e. Maglemose and Kongemose Culture),
whereas Dabki 9 belongs to the Terminal Mesolithic.
For the Ertebolle Culture both coastal and inland sites
with several antler punches from northern Germany
could be added, for instance Rosenhof LA 58 (this
study), Wangels LA 505, Neustadt LA 156, Kiel-
Ellerbek LA 1, Flensburg LA 105 (coastal sites) and
Satrup LA 2, Kayhude LA 8, Bebensee LA 76 (inland
sites; Goldhammer 2008, Vielstich 1992, Hartz 2016,
Glykou 2016, and unpublished).

In Eastern Europe punches were found at a number
of Mesolithic sites such as Zveinieki 2 in Latvia (Zagorska
& Zagorskis 1989); Pulli (large bone punch, David &
Serensen 2016) and Kunda Lammasmagi (Indreko
1948) in Estonia; Nizhnee Veretje in the Russian North

(Oshibkina 1997); Zamostje 2, Ozerki 5, Okayomovo 5,
Ivanovskoye 7, Stanovoye 4, Sakhtysh 9 and 14 in
Central Russia (Lozovski et al 2013; Zhilin 2001, ibid.
2012). They played an important role in technological
concept from the beginning until the end of the
Mesolithic and are characteristic for such cultures as
Kunda, Veretje and Butovo.

The main difference between East European
punches and artefacts studied in the present paper is
that in Eastern Europe they were produced from elk
antler, while in Ertebelle Culture they were made from
red deer antler. Elk was the main hunted mammal
during the Mesolithic in Eastern Europe, while red deer
was very scarce or either absent there (Zhilin 2004,
2014). Elk antler normally has straight or very gently
curved tines, which were used either with minimal
treatment of the working edge, or shaped into massive
straight rods with conical tip by longitudinal whittling
(Zhilin 2001, 2012; David & Serensen 2016).

Red deer was actively hunted by the population of
Ertebolle Culture, and its antler was widely used as raw
material (Glykou 2016). Antler tines artificially
detached from the beam are among most numerous
organic finds from above mentioned sites. As our study
of collections from Neustadt LA 156, Wangels LA 505
and Rosenhof LA 58 showed, some of them have no
other traces of any artificial modification at the tip.
Most probably these tines could be treated as blanks.
Some tines have sharp ends treated by longitudinal
scraping and/or whittling, most of them showed no use
wear traces. But the major part of these tines display
use wear traces, characteristic for punches described
above.

Comparison with red deer antler tine tools used for
flint working during Early and Middle Mesolithic in
Northern Europe (David & Serensen 2016) shows some
common features, but difference is more pronounced.
First, no tines with teat like working ends and use wear
traces characteristic for pressure sticks, were identified
among the collections from Ertebelle sites in Schleswig-
Holstein. Second, no elk antler punches were identified,
though elk bones are found in small quantities at sites
of Ertebelle Culture, for instance in Neustadt LA 156
(1.4 %, Glykou 2016) and Rosenhof LA 58 (1.5 %, Nobis
1975). Third, studied tools from the northern German
sites are not made from "almost rectilinear complete
antler tines” as observed for Early and Middle
Mesolithic punches (David & Serensen 2016). Instead
they are produced from curved tines which are often
more than 15 cm long. Fourth, many of the studied
punches from the above mentioned Ertebelle sites
were turned at the final stage of their exploitation,
what led to their unrecoverable damage, which is also
not reported for earlier Mesolithic punches.

At the same time punch technique at Ertebelle sites
in Schleswig-Holstein follow earlier traditions of
indirect percussion technique in selecting tough and
flexible raw material as antler, which for the first time
came in use during the Late Maglemose Culture. After
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that it developed strongly for macro blade production
during Kongemose Culture in southern Scandinavia
(Serensen 2006, 2017). While the shape and size of
the working ends from Ertebelle punches are more or
less similar to those from the Kongemose Culture, the
tools from this period are in general longer and
sometimes more curved than Ertebolle ones. The size,
shape and technological features of blades from
Ertebolle sites in Schleswig-Holstein correspond well
with indirect percussion technique and the use of
antler punches (Pelegrin 2006; David & Serensen
2016).

Conclusions

The study of red deer antler tines from Rosenhof and
two other Ertebelle sites in Schleswig-Holstein showed
that the majority of them was used as punches for
macro blade production. Experiments conducted by
the authors and traceological research of 37 artefacts
from Rosenhof made possible to reconstruct the
mode of their production and use. The tools were
made from lower antler tines detached from the beam
with the help of breakage; sometimes a circular groove
was made at its place with the help of chopping or
sawing. The butt end was either not treated, or ground
with an abrasive slab. The working edge was carefully
shaped in different ways to create a slightly convex
round tip with 1-1.3 ¢m in diameter. During core
reduction various use wear traces typical for punch
tools such as cracks, pitting, various linear traces and
marks appeared on the tip and nearby areas. At the
final stage of work the majority of studied punches
were turned at 90-180° and broken. Such traces
recorded on punches from studied sites correspond
well with traces on experimental tools confirming
traceological definitions. Comparison with antler flint-
working tools from Early to Late Mesolithic sites of
Northern Europe showed further development of
punches in the Ertebelle Culture. Wide use of punches
in the latter is in accordance with the character of flint
blades from its sites which served as the main blank for
the production of many tool types. The absence of
antler pressure sticks in inventories of studied sites
corresponds well with the lack of micro blades at
Ertebolle sites in Northern Germany.
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