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Summary

Axes can be tools, weapons, symbols of prestige and power, 
money, votives, and more. Sometimes they ful�l a number of 
these roles at the same time. Axes are deeply entangled with 
social concepts, and they form part of social practices. After a 
short characterisation of the main lines of Bronze Age axe 
innovations, the present paper uses �nds from Central and 
South-Eastern Europe to show what the social dimensions of 
axes and their di�erent roles in social practices mean for the 
archaeological visibility and interpretability of the history of 
Bronze Age technological innovations. Two main points will be 
made: (�) The development of Bronze Age axe types is a quest 
for a technical method to securely attach axeheads to their 
wooden shaft. This quest follows di�erent culturally deter-
mined trajectories in di�erent regions. (�) The archaeological 
visibility of these trajectories is impaired or enhanced by 
social practices associated with metal axes, particularly inten-
tional and selective deposition.

Keywords  Bronze Age, South-Eastern Europe, axe, socketed 
axe, hafting technique

Bronze and Iron Age axe-hafting techniques in Central and  
South-Eastern Europe. A study of the archaeological visibility of 

prehistoric technological innovations

Oliver Dietrich

Bronze Age innovations between technological evolution 
and cultural choices

Neolithic and Chalcolithic stone axes are highly e
cient 
tools. Experimental studies have shown an e
cacy for 
woodworking comparable to that of steel axes (Roberts/
Ottaway ����). In this respect, the transition to metal axes is 
not necessarily self-explanatory. But two main advantages 
of metal over stone can be identi�ed. (�) Metal objects can be 
recycled, and new things can be made from scrap (Hansen 
����, ���–���) � . (�) Casting in moulds combined with forg-
ing allows the production of innovative objects in complex 

shapes. Copper and, subsequently, bronze axe blades can be 
made much thinner than stone axes, which are always dis-
tinctly wedge-shaped, thus limiting the depth of their pene-
tration into the material being processed. However, the new 
thin axe blades also produce a problem: the secure connec-
tion with the shaft. Thin metal blades are hard to attach 
securely to wooden shafts and are driven deeper into them 
with each blow, eventually splitting them and rendering the 
tool unusable (Harrison ����, ���; Kibbert ����, ���–���).

The entire Bronze Age axe development re�ects the 
search for a solution to this technical problem. The simplest 
one would have been the shafthole axe, a design that has 

Zusammenfassung

Bronze- und eisenzeitliche Schäftungstechniken von Äxten 
und Beilen in Mittel- und Südosteuropa: Eine Untersu-
chung der archäologischen Sichtbarkeit technologischer 
Innovationen in der Vorgeschichte

Äxte und Beile können zahlreiche Funktionen besitzen: als 
Werkzeuge, Wa�en, Statusobjekte, Gerätegeld oder Votive. 
Gelegentlich sind sie multifunktional und umfassen mehrere 
dieser Bedeutungsebenen. Häu�g sind sie eng mit sozialen 
Praktiken verbunden. Nach einer knappen Schilderung der 
wichtigsten bronzezeitlichen Innovationen im Bereich von 
Äxten und Beilen nutzt der vorliegende Beitrag mittel- und 
südosteuropäische Funde, um zu verdeutlichen, was die enge 
Verbindung mit sozialen Praktiken für die archäologische 
Sichtbarkeit dieser Innovationslinien bedeutet. Zwei Thesen 
werden diskutiert: (�) Die bronzezeitliche Axtentwicklung 
spiegelt die Suche nach einer Methode zur sicheren Verbin-
dung von metallener Klinge und hölzernem Schaft wider. Die 
Lösungen für dieses Problem sind nicht rein technischer Natur, 
sondern immer auch kulturell geprägt. (�) Die archäologische 
Sichtbarkeit dieser Entwicklung wird durch die sozialen Prak-
tiken, deren Teil Äxte und Beile sein können, und hier insbeson-
dere die intentionelle Niederlegung, verstärkt oder erschwert. 

Schlagwörter  Bronzezeit, Südosteuropa, Beil, Tüllenbeil, 
Schäftungstechnik

� 	� Recycling of polished stone axes is known  
of course during the whole Neolithic and 
Chalcolithic, but technologically limited to 

making ever smaller objects out of fragments 
or used tools.
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been known for stone axes since the Neolithic. However, 
the problem of the wedge-like thickening body is present 
here, too; the shaft hole creates a weak spot for heavy work, 

and the material expenditure is signi�cantly bigger than 
with �at axe blades. Shafthole axes are therefore primarily 
weapons in many regions (»battleaxes«) and were richly 
decorated as objects of prestige. During the Early Bronze 
Age, �at axes in the tradition of Neolithic tools still predom-
inate. The �rst attempt at using the advantages of metal are 
�anges on the sides of the axe, meant to provide a better 
hold by wedging the axe head into the wooden shaft. Then 
three distinct Middle to Late Bronze Age innovations 
appear: palstaves with �anges and stops, winged axes with 
metal »�aps« that can be fastened around a shaft, and sock-
eted axes. They fully exploit the plastic possibilities of 
metal as a material for the �rst time.

It might be helpful to shortly discuss the basic possibili-
ties of hafting axeheads. J. Winiger (����, �•�–�••) di
er -
entiated on a �rst level between short shafts for one-handed 
and long ones for two-handed use. Both can be used as axes 
(Axt- or Beilschäftung in German) and adzes (Dechsel
schäftung in German). Following Winiger, axes are pre-
dominately used for cutting trees, chopping wood, and bev-
eling, whereas adzes imply tasks like shaping, levelling, or 
gouging. This distinction is not absolute, though, as ethno-
graphic evidence implies that adzes can be used for major 
woodworking such as cutting trees, too; tool choice/hafting 
technique seems to some degree to be culturally deter-
mined (e.g., Hampton ����, ••–�•; ��–��). On a second 
level, hafting techniques can be di
erentiated by the type 
of shaft used – straight shafts or curved knee shafts (Fig. �). 
The axes/adzes can either be fastened in the shaft, or the 
shaft is introduced into the perforated axehead. 

Already from the Neolithic, there is a basic distinction 
between direct and indirect hafting with a sleeve (Winiger 
����). The sleeve has the advantage of adding weight and act-
ing as a bu
er, compensating to some degree the blows that 
are too hard. Both techniques are attested for Bronze Age 
axes� , although direct hafting seems to be predominant• . 

Fig. �  Possibilities of hafting an axehead. On a 
�rst level, short shafts for one-handed and long 
ones for two-handed use can be di
erentiated. 
On a second level, hafting techniques can be dif-
ferentiated by the type of shaft used – straight 
shafts or curved knee shafts. The axes/adzes can 
either be fastened in the shaft, or the shaft is 
introduced into the perforated axehead. Already 
from the Neolithic, there is a basic distinction 
between direct and indirect hafting with a 
sleeve.

Abb. �  Möglichkeiten der Schäftung von Beil- 
und Axtklingen. Zunächst lassen sich kurze 
Schäfte für einhändige und lange Schäfte für 
zweihändige Nutzung unterscheiden. Auf einer 
zweiten Ebene können die Schäftungstechniken 
nach der Form des Schafts unterschieden werden 
– gerade Schäfte oder gebogene Knieschäfte.  
Die Äxte/Beile/Dechsel können entweder im 
Holm befestigt werden, oder der Schaft wird in 
das Schaftloch einer Axt gesteckt. Bereits seit der 
Jungsteinzeit sind direkte Schäftungen im Holm 
und indirekte über ein Zwischenfutter geläu�g.

straight haft

knee haft

blade in haft

direct

indirect

haft in blade

direct

indirect

Fig. �  The bronze axe from Prze•mino, West Pomeranian voivodeship 
(Poland), is one of the rare recreations of hafting techniques involving 
metal. A �anged axehead is �xed to a solid metal forked-peg with an imi-
tation of the binding. The forked-peg construction is more resistant com-
pared to blades embedded directly into a straight wooden shaft.

Abb. �  Die bronzene Prunkaxt aus Prze�mino, Woj. Westpommern (Polen), 
ist eine seltene metallische Umsetzung von bronzezeitlichen Schäftungs-
techniken. Ein Randleistenbeil ist in einem Gabelschaft befestigt, die Ver-
schnürung ist durch Rippen angegeben. Die Gabelschäftung ist wider-
standsfähiger als eine direkte Schäftung im Holm.

	 �	� Dietrich ���� for an overview on sleeves 
made from bronze or wood for socketed axes.

	 •	� E.g., Winiger ����; Spennemann ����;  
Taylor ����, ���–���; Trebsche ����,  
with references; and below.
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Knee hafts with forked pegs were regularly used for �at axes, 
for palstaves with ridge stops, and for winged axeheads, as 
the preserved wooden examples�  and the rare recreations of 
such hafting techniques involving metal show. Most impres-
sive is a �anged axehead �xed to a solid metal forked-peg 
with an imitation of the binding from Prze•mino (Prettmin), 
West Pomeranian voivodeship, in Poland (Fig. �) � . The 
forked-peg construction is more resistant compared to blades 
embedded directly into a straight wooden shaft. The axe-
heads were successively adapted to provide a better hold: 
Flanges prevent movements of the axehead in vertical (axe) 
or horizontal (adze) direction; the ridge stops of palstaves are 
meant to counter the force driving the axe into the base of 
the forked support. Winged axes are the attempt to �nd a 
solution to both problems by bending strong metal ›�aps‹ 
around the peg. Additional �rm lacing has the function of 
strengthening the transition between the forked peg and the 
shaft. This lacing can be replaced by metal wire or (probably 
slightly later) by a solid metal collar•  that �ts exactly at the 
point where the axe could have been driven into the shaft or 
would have split the peg (Fig. •) � . A most intriguing experi-
ment in this regard comes from the »surroundings of Raci-
bórz (Ratibor)«, Silesian voivodeship, Poland (Kuˆnierz ����, 
•� Nr.  ���; Pl. �•,���). A palstave ends in a tang that has two 
ribbed metal collars, the upper one featuring a loop, giving 
the impression of an imitation of a socketed axe (Fig. �). 
However, the lacing, wire, wing, or collar construction does 
not completely eliminate the basic problem. This is only 
achieved by another hafting method: Directly hafted sock-
eted axes no longer require a forked peg to hold the axehead 
in place. They mark a �nal break with Neolithic technology� . 
Socketed axes also need less raw material and can therefore 
be regarded as a peak of Bronze Age axe technology.

It would nevertheless be wrong to assume a linear evolu-
tionary development from one form to the other. On the 
contrary, there are persistent regional preferences for cer-
tain technical solutions. During the older Urn�eld period, 
socketed axes predominate in east-central Europe and 
South-Eastern Europe, while Central Europe is characterised 
by winged axes; in the Northern German lowlands, Scandi-

navia, and the Baltic States, but also in Western Europe, 
palstaves with ridge stops are mainly used (Sprockho
 
����, ��•–��•, Fig.  ��–��; v.  Brunn ��•�, ��; Hansen ����, 
��� Fig.  ��). Socketed axes start to appear in Northern 
Europe in larger numbers during Period III (Aner ��•�), 
they become common in the following Period IV and pre-

	 �	� To cite just a few examples: Flat axes: Nieder-
lauterbach, Pfa
enhofen district; Höhengau, 
Amberg-Sulzbach district; Unterbrunnham, 
Traunstein district (Pászthory/Mayer ����, 
Pl. ��,���; ��,���–��•); palstaves: Keitum, 
Sylt, Nordfriesland district (Aner/Kersten 
����, ��; Pl. ��,���•B); winged axes: Möri -
gen, Canton of Bern, Switzerland (Ischer 
����, ���–��� Pl. �•,�; Fig.  ��).

	 �	� Sprockho
 ����, ��� Fig.  •�,�; Szpunar 
����, �� Nr.  ���; Pl. �•,���. Another  
example comes from Krottenthal,  

Dingol�ng-Landau district (Holste ����, �•� 
Pl. �•,�). In the case of the �anged axe with 
bronze shaft from the Melz II hoard (Schok-
necht ����, �•�–�•� Fig.  ���g), the axe is 
added onto a shafthole-construction without 
indications of hafting in a forked peg. The 
hafting, as such, is comparable to the axe-
head from Naumburg, Burgenlandkreis  
district (Schwarz ����) or the Pždureni, 
Monteoru or Apa-Nehoiu type axes of the 
Carpathian Basin (Vulpe ����, ��–��; 
�•–�•).

	 •	� E.g., Broholm ��•�, Fig.  �a (Guldhøj, Sjæl-
land, Denmark); Sprockho
 ����, Fig.  �•,� 
(Drönhorst, Stormarn district); ��,� (Osten-
feld, Nordfriesland district); Aner/Kersten 
����, �� Pl. ��,���•B (Keitum, Sylt, Nord -
friesland district).

	 �	� Sprockho
 ����, ��•–���.
	 �	 Winiger ����, �•�–�•� Fig.  �.

5 cm

Fig. �  A palstave from Keitum, Sylt, Nordfriesland district (Germany), 
illustrates the use of a metal collar to prevent breakage of the forked peg. 
The ribs of the collar are reminiscent of the metal wire or cord used for 
this purpose for other axeheads.

Abb. �  Ein Absatzbeil aus Keitum, Sylt, Lkr. Nordfriesland, zeigt die Ver-
wendung einer Metallmanschette, um das Brechen der Gabelschäftung zu 
verhindern. Die Rippen der Manschette stellen die sonst übliche Verschnü-
rung dar.



TAGUNGEN DES L ANDESMUSEUMS FÜR VORGESCHICHTE HALLE • BAND 31 •  2024

662 O L I V E R D IE T RI C H

dominate from there on (Baudou ���•; Baudou ��•�, 
�•–�•). In continental Western Europe they appear in 
many regions during the transition from the Late Bronze 
Age to the Early Iron Age (Briard ��•�; Schmidt/Burgess 
����; Eogan ����), while in the Eastern Alpine region 
winged axes remain more common throughout (Mayer 
����; Pászthory/Mayer ����). Technologies are not purely 
about functionality; they are often also culturally deter-
mined. Change is facilitated or hindered by intellectual con-
cepts of what works. Particularly the development, accept-
ance, and rejection of the concept of socketed axes o
ers 
insights into such innovation and adaptation processes.

The �rst socketed axes in Europe

Socketed axes are usually considered a Late Bronze Age 
invention in Central and South-Eastern Europe (v. Brunn 

����, ��–��; ���–���). The technique of hollow casting was 
available long before this point in time, though. Socketed 
spearheads and socketed chisels are attested already in the 
Early Bronze Age� . The earliest currently known evidence 
for socketed chisels consists of two moulds from a settle-
ment of the Makó Culture at Üll³, Pest county (Hungary; 
K³vári/Patay ����, ��� Fig.  �,�–�; ��,�; ���–��� Fig.  ��,�–�; 
��,�). They indicate a local production as early as in the mid-
dle of the �rd millennium BC.

There are typological indications for some kind of con-
nection between early socketed chisels and socketed axes. 
Of particular interest is a group of socketed chisels that 
have been called the »Bullendorf type« (Dietrich ����a) 
after a hoard from Lower Austria (David ����, ��� Nr. A�•; 
Pl. ��•). These socketed chisels have an elongated, slender 
shape, a mostly symmetrically cut out and ribbed mouth 
and occur between Bz A� and B� (Fig. �; List  �). The form 
of the mouth area and the slim overall shape are very simi-
lar to some early socketed axes that have so far been dated 
to the beginning of the Urn�eld period, best exempli�ed by 

Fig. �  Racibórz, Silesian voivodeship (Poland). A palstave ends in a tang 
that has two ribbed metal collars, the upper one featuring a loop, giving 
the impression of an imitation of a socketed axe.

Abb. �  Racibórz, Woj. Schlesien (Polen). Ein Absatzbeil endet in einer Gri�
angel mit zwei aufgeschobenen Manschetten. Die obere weist eine Öse auf, 
sodass der Fund wie die Imitation eines Tüllenbeils wirkt.

2 cm

Find list 1:  »Bullendorf type chisels«

1. Balatonakali Veszprém county, Hungary. Hoard, 
Kisapostag Culture/Apa-Hajdúsámson 
horizon. David 2002, 463; Pl. 273,4.

2. Bullendorf Lower Austria, Austria. Hoard, Ún�tice 
Culture (Bz A2). David 2002, 450;  
Pl. 196,4. 

3. C�ua� III Satu Mare county, Romania. Hoard, 
phase 2. B�lan 2009, 33 Nr.  11. 

4. Der�ida S�laj county, Romania. Mould, settle-
ment, Wietenberg (II) Culture (Bz B). 
B�lan 2009, 3; 34 Nr.  23. 

5. Nagybátony Nógrád county, Hungary. Cemetery, 
Piliny Culture (Bz B1). Hänsel 1968, 
72; Pl. 40,10. 

6. Pecica Arad county, Romania. Mould,  
settlement of the Mure
 Culture.  
B�lan 2009, 3; 35 Nr.  41. 

7. Rimetea Alba county, Romania. Hoard, Early 
Bronze Age. B�lan 2009, 3; 35 Nr.  44. 

8. S�lacea Bihor county, Romania. Settlement  
of the Otomani (II) Culture (Bz B1–2). 
B�lan 2009, 3; 35 Nr.  50. 

9. Sântion Bihor county, Romania. Mould,  
settlement of the Otomani Culture. 
B�lan 2009, 3; 35 Nr.  54. 

10. Vedrovice Znojmo district, Czech Republic. 
Grave, Ún�tice Culture (Bz A2). 
�íhovský 1992, 267 Nr.  1188;  
Pl. 74,1188.86C.

	 �	� Hänsel ��•�, ��–��; ��; Primas ����,  
�••–�•� Fig.  �; Gžvan/Lie ����.

	�� 	� The axes of type A� after Dietrich ����, 
���–���.
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Fig. �  The hoard from Bullendorf, Lower Austria (Austria), including an early socketed chisel. Socketed chisels of the »Bullendorf type« have an elon-
gated, slender shape, a mostly symmetrically cut out and ribbed mouth and occur between Bz A� and B�. The form of the mouth area and the slim over-
all shape are very similar to some early socketed axes of the Carpathian Basin that have so far been dated to the beginning of the Urn�eld period.

Abb. �  Der Hort von Bullendorf, Niederösterreich (Österreich), enthält auch einen frühen Tüllenmeißel. Meißel des Typs Bullendorf haben eine langge-
streckte, schlanke Gesamtform und eine symmetrisch ausgeschnittene Mündung. Sie treten zwischen Bz A� und B� auf. Die Gesamtform und die Ausprä-
gung der Mündung ähneln frühen Tüllenbeilen des Karpatenbeckens, die bislang an den Beginn der Urnenfelderzeit datiert wurden.
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(»selective deposition«)�• . The condition –�e.g., the degree of 
fragmentation of objects�– is also subject to such rules. 

What this means for the preservation of metalwork 
becomes immediately clear if we look at the �nds of sock-
eted axes in Romania as a case study (Dietrich ����). 
Almost ��  % of the •��• socketed axes have been handed 
down as part of hoards, another c. • % belong to uncertain 
hoard �nds (Dietrich ����, •�–��). Individual and settle -
ment �nds are completely underrepresented. If socketed 
axes were not selected for hoarding by Bronze Age commu-
nities, re-melting would have led to a loss of more than �� % 
of the �nds we know of�� . Metalwork not intentionally 
selected for deposition may become fairly invisible; chance 
�nds from settlements may be all that remains�� .

So far, the earliest appearance of socketed axes has 
been associated with the Ópályi-Uriu-Dom¶ane¤ti hoarding 
horizon or Bz D (Dietrich ����). However, if one takes a 
closer look at the �nd contexts, doubts arise. Relatively 
few hoards have survived from the Early and Middle 
Bronze Age of the Carpatho-Danubian region compared to 

a large series of axes from the same mould in the hoard 
Rozavlea III , Maramure¤ county, from Romania (Fig. •) �� .

The fact that socketed axes in South-Eastern Europe were 
seen as a purely Late Bronze Age phenomenon for a long 
time is due to the close connection between this tool type 
and a speci�c type of transmission: hoard �nds. The Bronze 
Age metal cycle (Fig. �) runs in principle from the raw 
material through casting, use, repair, and reuse to re-melt-
ing (Fontijn ����, ••; ���–��� Fig.  �•,�; Hansen ����, 
���–��� Fig.  �). There are only three options for exiting 
this cycle: loss, disposal, or intentional deposition in graves 
or hoards. In the last three decades, a new perspective on 
hoard �nds has been established. Numerous works have 
been able to prove that the vast majority of hoards are not 
scrap metal stores of dealers or things hidden in crisis situa-
tions, but evidence of a structured, religiously and socially 
motivated phenomenon�� . The creation of hoards is, not 
unlike grave inventories, based on time-speci�c selection 
processes and rules�� . Not everything is hoarded, and not 
everything can be mixed and matched with everything else 

Fig. �  A socketed axe from the hoard Rozavlea 
III, Maramure¤ county (Romania). Axes of type 
A� after Dietrich (����, ���–���) are typologi -
cally very similar to the »Bullendorf type« chis-
els dating between Bz A� and B�. This similar-
ity could speak in favour of an earlier date for 
this type of socketed axe (Muzeul Jude¸ean de 
Istorie ¤i Arheologie Baia Mare, •��).

Abb. �  Tüllenbeil aus dem Hort Rozavlea III,  
Kr. Maramure• (Rumänien). Beile vom Typ A� 
nach Dietrich (����, ���–���) ähneln typolo -
gisch den Meißeln vom »Typ Bullendorf«, die zwi-
schen Bz A� und Bz B� datieren. Die formale 
Ähnlichkeit könnte für eine frühere Datierung 
der Tüllenbeile sprechen (Muzeul Jude•ean de 
Istorie •i Arheologie Baia Mare, ���).

	�� 	� E.g., v. Brunn ����; Hansen ����; Sommer -
feld ����; Hänsel/Hänsel ����; Fontijn ���� 
(with bibliography).

	�� 	� Proven and described in a trans-European 
perspective by Hansen ����.

	�• 	� See Needham ����; ¹ârlea ����, with  
further references.

	�� 	� Many of the ��� axes with unknown �nd  
circumstances are likely from hoards, while

many of the ��� single �nds likely represent 
depositions: Dietrich ����a.

	�� 	� See also Hänsel/Medovi• ����; Dietrich/  
Ailincži ����.
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Fig. �  The Bronze Age metal cycle runs from 
raw material through casting, use, repair, and 
reuse to re-melting. Only loss, disposal, or  
intentional deposition led to the preservation  
of metalwork (axe from Cžlacea, Sžlaj county, 
Romania, Muzeul Jude¸ean de Istorie ¤i Artž 
Zalžu CC. �•�/���•).

Abb. �  Der bronzezeitliche Metallkreislauf  
verläuft vom Rohmaterial über das Gießen, den 
Gebrauch, die Reparatur und die Wiederverwen-
dung bis hin zum erneuten Einschmelzen. Nur 
Verlust, Entsorgung oder die intentionelle Depo-
nierung führen zur Erhaltung von Metallgegen-
ständen (Beil aus C•lacea, Kr. S•laj, Rumänien, 
Muzeul Jude•ean de Istorie •i Art• Zal•u CC. 
���/����). 

���������

�������

����
��������

�������

���

������

����

�������

����������

�������������

the later periods (Mozsolics ��•�; David ����, •��–��•; 
Soroceanu ����). These �nds usually contain few objects, 
rarely exceeding ��–�� items. The range of artefacts is 
focused on weapons and jewellery; tools are rare. The 
weapons, mostly swords and axes, are individualised with 
rich and unique decorations. In combination with occa-
sionally »matching« numbers of weapons and jewellery, 
they often give the impression of personal equipment with 
a martial character. At the beginning of the Late Bronze 
Age, this pattern changed. Hoards became larger and 
more diverse in terms of content, now including a wide 
range of artefact groups, particularly tools; until the end 
of the hoarding custom at the beginning of the Iron Age, 
sickles and axes were the essential components of most 
hoards, along with rings and spearheads�• .

As a result of their non-inclusion in the social practice of 
hoarding, tools – and with them the early socketed axes– 
have survived primarily as rare settlement �nds before the 
Late Bronze Age. Most of these settlement �nds are not �n-
ished products, but casting moulds�� . An important excep-
tion is the hoard of Peri¤or, Bistri¼a-Nžsžud county, Roma-
nia (Soroceanu/Retegan ����). Among other early items 
such as sickles (Dietrich ����b), it contains several forms of 
socketed axes. The metalwork was found in a vessel of the 
classical Wietenberg Culture, which, according to radiocar-
bon data, can be placed between the middle of the ��th cen-
tury and the �rst half of the �• th century BC (Bžlan et al. 
���•). They are thus among the earliest pieces of clear evi-
dence for socketed axes in the Carpathian Basin so far. 
These early axes are not uniform from a typological point 

Fig. �  Main types of early socketed axes 
(�� th–�• th centuries BC) from the Carpathian 
Basin. Most numerous are the variations of 
curved or rather angular axes with a short, 
straight, or slanting beak, but also a type of the 
»Transylvanian« facetted axes occurs. Finds 
from Romania (left to right: Ciume¤ti, Satu 
Mare county, Muzeul Jude¸ean Satu Mare, 
�����; Glod county, Maramure¤, Muzeul 
Jude¸ean de Istorie ¤i Arheologie Baia Mare, 
�•�; Ciume¤ti, Satu Mare county, Romania, 
Muzeul Na¸ional de Istorie a României, 
Bucure¤ti, •�•��; Sebe¤, Alba county, Muzeul 
Na¼ional al Unirii din Alba Iulia, �•��).

Abb. �  Haupttypen der frühen Tüllenbeile  
(��.–��. Jh. v.  Chr.) aus dem Karpatenbecken. Am 
häu�gsten sind leicht geschwungene oder eckige 
Varianten von Schnabeltüllenbeilen, jedoch kann 
auch ein Typ der »Siebenbürgischen« facettierten 
Beile frühdatiert werden. Funde aus Rumänien 
(von links nach rechts: Ciume•ti, Kr. Satu Mare, 
Muzeul Jude•ean Satu Mare, �����; Glod, Kr. 
Maramure•, Muzeul Jude•ean de Istorie •i Arheo-
logie Baia Mare, ���; Ciume•ti, Kr. Satu Mare, 
Romania, Muzeul Na•ional de Istorie a Româ-
niei, Bucure•ti, �����; Sebe•, Kr. Alba, Muzeul 
Na ional al Unirii din Alba Iulia, ����).

Type A4 Type B8Var. A4aType A3

	�• 	� Mozsolics ���•; Petrescu-Dîmbovi¸a ����; 
Mozsolics ����; Hansen ����; Mozso -
lics ����; König ����; Bratu ����.

	�� 	� Dietrich ����; Dietrich ����; Dietrich ����, 
��–��; ���–�•�.

	�� 	� Types A•, A�, A�a: Dietrich  ����, ���–���. 
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E. ‚ernych (����, ��•) listed ��� �nished metal prod -
ucts and •� moulds from the vast distribution area of the 
Seima-Turbino horizon, most of which came from ceme-
teries. The grave goods in the form of spearheads, knives, 
socketed axes, bone lamellae of protective weapons and 
greenstone jewellery were interpreted as expressions of 
warrior identities. Some tombs are seen as burials of met-
alworkers due to presence of casting moulds. The socketed 
axes play an important role in this display of social identi-
ties. Pottery is mostly absent from the graves, though. It is 
therefore di
cult to link the Seima-Turbino bronzes to 
archaeological cultures, leading to the concept of a »trans-
cultural« Seima-Turbino package of mostly high-status 
bronze objects and new casting technologies spreading 
across the Eurasian steppes by westward migrating 
groups. Besides the burial grounds, another type of Seima- 
Turbino site has become known in recent years. Shaitan-
skoe Ozero II, near Neivo-Rudyanka, Sverdlovsk oblast, 
Russia, is a deposition site on a lakeshore, where more 
than ��� bronzes and local ceramics have been found 
(Serikov et al. ����). The Seima-Turbino horizon had long 
been dated to the �•th and �� th centuries BC, based on 
comparisons with Mycenaean �nds (Kaiser ����); how-
ever, recent radiocarbon dates point to a date range 
between about ����/���� and ���� cal BC (Fricke ����), 
and contact chronology with Chinese �nds may indicate a 
slightly later date (Grigoriev ���•). This would be chrono-
logically close to the early socketed implements in the  
Carpathian Basin, but direct contact �nds are absent. Of 

of view (Fig. �). Most numerous are the variations of curved 
or rather angular axes with a short, straight, or slanting 
beak�� , but also a type of the »Transylvanian« facetted axes 
occurs�� . Due to the formal��  and spatial��  (Fig. �) di
eren -
tiation, it would not be surprising if these were not actually 
the oldest socketed axes. A mould fragment from the Early 
Bronze Age��  »foundry house« of Feudvar, near Mošorin, 
Vojvodina, Serbia predates them clearly, although a �nal 
determination between an axe or a chisel is hard to make 
(Hänsel/Medovi• ����, �� Fig.  �,�; ��,•–�). Numerous 
casting cores prove that there was a massive manufacture 
of socketed implements in the Early Bronze Age at the site 
(Hänsel/Medovi• ����, ���–���).

Socketed axes, an eastern or western innovation? 

Since the Late Bronze Age can thus be ruled out as the time 
of the invention of socketed axes, the question of the ori-
gin of the tool type and the idea of casting socketed axes 
must be re-approached. So far, the earliest mass-produced 
and radiocarbon dated socketed axes in Eurasia come from 
the so-called Seima-Turbino horizon (Fig. ��), a group of 
metal implements mainly distributed between the Yenisei 
and the area west of the middle reaches of the Volga 
(‚ernych/Kuzminykh ����; ‚ernych  ����; Fricke ����), 
with the hoard from Borodino, Odessa oblast, Ukraine, as 
the possible westernmost �nd in the Black Sea area (Kaiser 
����).

Fig. �  Distribution of the main types of early 
socketed axes from the Carpathian Basin. Due 
to the formal and spatial di
erentiation, it 
would not be surprising if these were not actu-
ally the oldest socketed axes in this region. Ref-
erences in Dietrich ����.

Abb. �  Verbreitung der Haupttypen früher  
Tüllenbeile aus dem Karpatenbecken. Aufgrund 
ihrer formalen und räumlichen Di�erenzierung 
wäre es nicht verwunderlich, wenn es sich dabei 
nicht um die ältesten Tüllenbeile dieser Region 
handeln würde. Nachweise in Dietrich ����.

	�� 	� Type B�: Dietrich ����, ���–���.
	�� 	� There are further �nds that could widen the 

range of early axe forms, but some of these 
�nds would need in-depth study to verify 
�nd circumstances and dates: Celldömölk, 
Vas county, Hungary (Middle Bronze Age  
settlement �nd, casting mould: Wanzek 
����, ��� Nr.  •�d; Pl. ��,�b), Soltvadkert, 
Bács-Kiskun county, Hungary (Middle Bronze 
Age settlement �nd, casting moulds, possibly 
for socketed hammers: Hänsel ��•�, �•;  

Pl. ��,�–�; �–�; ��–��) and Veselé, Trnavský 
region, Slovakia (Middle Bronze Age settle-
ment �nd, casting mould: Bartík ����, �•; �• 
Fig. �); Drevenik, Prešovský region, Slovakia 
(hoard: Forró horizon: Novotná ����, ��–�•, 
Nr. �•�; •�, Nr.  ��•); O•d ány, Banskoby -
strický region, Slovakia (hoard, Bz C�/D: 
Novotná ����, ��–�• Nr.  ���; Pl. ��,���); 
Szécsény, Nógrád county, Hungary (hoard, 
Forró horizon: Mozsolics ���•, ���), Trans -
danubia (hoard: Wanzek ����, �••; Pl. �•,•).

	�� 	� Type A� is more easterly distributed, variant 
A�a more westwardly, and type A• occurs in 
both groups: Dietrich ����, ���–���.

	�� 	� In Central European terminology; in  
some South-Eastern European chronology 
systems, the Vatina Culture would be 
addressed as Middle Bronze Age; Hänsel/
Medovi• ����, ��–��, date the occupation  
of Feudvar between Frühdanubisch III– 
Mitteldanubisch II, or, in absolute dates, 
����–���� BC.
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Fig. ��  So far, the earliest mass-produced sock-
eted axes in Eurasia come from the so-called 
Seima-Turbino horizon, a group of metal imple-
ments mainly distributed between the Yenisei 
and the area west of the middle reaches of the 
Volga. Their contexts are radiocarbon dated 
between ����–���� BC. Socketed axes of the 
Seima-Turbino type from Shaitanskoe Ozero II, 
near Neivo-Rudyanka, Sverdlovsk oblast  
(Russia; The Nizhny Tagil Museum of Regional 
History; no inventory numbers).

Abb. ��  Bisher stammen die frühesten in Serie 
hergestellten Tüllenbeile in Eurasien aus dem 
sogenannten Seima-Turbino-Komplex, einer 
Gruppe von Metallgeräten, die hauptsächlich 
zwischen dem Jenissei und dem Gebiet westlich 
des Mittellaufs der Wolga verbreitet ist. Radio-
karbondaten verorten die Fundkontexte zwi-
schen ���� und ���� v. Chr. Tüllenbeile vom 
Seima-Turbino-Typ aus Shaitanskoe Ozero II,  
in der Nähe von Neivo-Rudyanka, Oblast  
Swerdlowsk (Russland; Historisches Regional
museum Nischni Tagil; keine Inventarnummern).

Find list 2:  »Composite« socketed axes

1. Azay-le-Rideau Dep. Indre-et-Loire, France. Single �nd, �anged axe with socket. Holste 1941, 158 Fig. 1; Cordier/ 
Millotte 1961, 145–146 Fig.  3. 

2. Borstel Segeberg district, Germany. Single �nd, �anged axe with socket. Aner 1962, 174 Fig. 4,1; Laux 2000, 
85 Nr. 331; Pl. 21,331. 

3. Czubin Masovian voivodeship, Poland. Hoard, period II (or III?), palstave with socket. Ku�nierz 1998, 70 
Nr. 572; Pl. 26,572. 

4. Dolní Sukolom Olomoucký region, Moravia. Hoard, older Urn�eld period, palstave with socket. �íhovský 1992, 248 
Nr. 979; Pl. 69,979. 

5. Grödby Stockholms county, Sweden. Single �nd, palstave with socket. Aner 1962, 174. 

6. Haarbølle Sjælland region, Denmark. Single �nd, palstave with socket. Aner 1962, 174 Fig. 4,3. 

7. Hønsinge Sjælland region, Denmark. Grave, period II, �anged axe with socket. Aner 1962, 170 Fig. 1,3; 2,1. 

8. Kütten-Drobitz Saalekreis district, Germany. Hoard, Ún�tice Culture, �anged axe with socket. Kossina 1925 (Cöthen); 
Sprockhoff 1941, Fig. 69,4 (Köthen); Billig 1957, 294–295 Fig.  6; v. Brunn 1959, 61–62; Pl. 57,2. 

9. Lau myr Gotland district, Sweden. Single �nd, �anged axe with socket. Aner 1962, 170. 

10. �upice Lubusz voivodeship, Poland. Single �nd, palstave with socket. Ku�nierz 1998, 69–70 Nr. 571;  
Pl. 26,571 (Ku�nierz opts for a late date of this single �nd because of the »Lusatian ornaments« on it). 

11. Mannarp Skåne county, Sweden. Hoard, period II, �anged axe with socket. Aner 1962, 170. 

12. Obbornhofen Gießen district, Hessen, Germany. Hoard, Early Bronze Age, �anged axe with socket, lost. Kibbert 1984, 
178–179 Nr.  908. 

13. Rönneberga Stockholms county, Sweden. Single �nd, �anged axe with socket. Sprockhoff 1941, Pl. 7; Aner 1962, 170. 

14. Salling Midtjylland region, Denmark. Single �nd, �anged axe with socket. Aner 1962, 174 Fig. 4,2. 

15. Skelby Sjælland region, Denmark. Grave, period II, �anged axe with socket. Aner 1962, 170 Fig. 1,2. 

16. Spandau Berlin, Germany. Hoard, period II, socketed axe with blade in the fashion of a �anged axe. Bohm 1935, 
41; Pl. 13,16. 

17. Wangford Suffolk, England, Great Britain. Single �nd, �anged axe with socket. Briscoe 1954; Gerloff 1975,  
154–155, App. 4,59; Pl. 56H. 

18. Westerwanna Cuxhaven district, Germany. Single �nd, �anged axe with socket. Laux 2000, 85–86 Nr. 332;  
Pl. 21,332. 

19. S�laj county Romania. Single �nd, �at axe with socket. Dietrich 2021, 703; Pl. 649,2891.
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course, the idea of making socketed axes could have trav-
elled, too (Dietrich ����).

There are other centres of early innovation, though, 
which also have long-known and close connections with the 
Carpathian Basin. For the Nordic Circle, E. Aner outlined a 
group of �anged axes or palstaves dating to the (late) Period 
I and Period II with an added-on socket (List �), on which 
thick ribs imitate a wrapping with wire or cord (Aner ��•�). 

He saw the solid but movable bronze collars mentioned ear-
lier as an intermediate step to these »composite« construc-
tions. Such »composite socketed axes« are not exclusive to 
Scandinavia, though. They also appear in Central and West-
ern Europe, although only rarely in the latter region (cf. 
List �; Fig.  ��). One of the earliest examples of such an axe 
comes from Saxony-Anhalt, Germany, particularly from the 
Kütten-Drobitz � (Saalekreis) hoard (Fig. ��) �• . The socket 

	�• 	� Kossinna ����; Billig ����, ���–��� Fig.  •; 
v. Brunn ����, •�–•�; Pl. ��,�; Kibbert ����, 
���; Meller ���•, ��•.

Fig. ��  The Kütten-Drobitz I hoard, Saalekreis 
district (Germany), includes a »composite« sock-
eted axe and a halberd. It belongs to the devel-
oped Ún	tice Culture, or Bz A�, making the axe 
a very early example. The side view of the axe 
shows a prominent casting seam that runs unin-
terruptedly from the socket to the body and as 
light set-o
 of the ribs, indicating casting in a 
two-part mould of the complete object. The parts 
of the mould shifted slightly during casting.

Abb. ��  Der Hort von Kütten-Drobitz I, Saale-
kreis, enthält ein sehr frühes »zusammengesetz-
tes« Tüllenbeil und eine Stabdolchklinge. Der 
Hort gehört in die entwickelte Aunjetitzer Kultur 
(Bz A�). Die Seitenansicht des Beils zeigt eine 
deutliche Gussnaht, die ohne Unterbrechung an 
Tülle und Beilkörper entlangläuft. Die leicht ver-
setzten Rippen zeigen an, dass eine zweiteilige 
Gussform genutzt wurde, wobei sich die Form-
hälften leicht gegeneinander verschoben. Das 
Objekt ist in einem Stück gegossen. 

Fig. ��  Early socketed axes include experi-
ments with sockets attached to other axe types. 
Such »composite socketed axes« are found most 
frequently in Scandinavia. They also appear in 
Central and Western Europe, although only 
rarely in the latter region. Distribution of »com-
posite« socketed axes. References to �ndspots 
see Find list �.

Abb. ��  Unter den frühen Tüllenbeilen gibt es 
einige Experimente, bei denen Tüllen an andere 
Beilformen angesetzt wurden. Die meisten Funde 
stammen aus Skandinavien, doch gibt es auch 
Beispiele aus Mittel- und (selten) Westeuropa. 
Verbreitung der »zusammengesetzten« Tüllen-
beile. Nachweise der Fundorte siehe Find list �.
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of the axe is heavily ribbed and –� like the Scandinavian 
examples�– imitates a wrapping with cord. A small semi-
oval prominence additionally indicates the end of the forked 
tenon. Associated with a halberd, it belongs to the developed 
Ún	tice Culture, or Bz A�. The side view of the Kütten axe 
shows a prominent casting seam that runs uninterruptedly 
from the socket to the body and a slight set-o
 of the ribs, 
indicating casting in a two-part mould of the complete 
object�� . The parts of the moulds shifted slightly during 
casting. The socket may look like it was added to the axe 
blade, but the casting technique is already the one used for 
socketed axes throughout the Bonze Age. Most interestingly, 
the closest analogy comes from Great Britain, a �anged axe 
with an »added-on« socket from Wangford, Su
olk, Eng-
land, dated by S. Gerlo
 (����, ���–���, App. �,��; Pl. �•H) 
to the Wessex Culture (Fig. �•). A strange and, so-far, unique 
socketed axe without a loop from the »Sžlaj county« in 
Romania (Fig. ��) is comparable to both artefacts, with its 
strong ribs and a socket that gives the impression of being 
added to a �at axe (Dietrich ����, ��•; Pl. •��,����).  
A �anged axe from Borrby, Skåne län, Sweden, could be 
another analogy (Fig. ��) �� . It has a forked peg similar to 
Kütten, and the shaft is broken and hollow, giving the 
impression of a socket (Forssander ����, �•–�� Fig.  �; Pl. �); 
it could, however, also be a rendition of the »usual« hafting 
of �anged axes with forked pegs, like the axe from 
Prze•mino mentioned above. 

	�� 	� See already Billig ����, ���–��� Fig.  •. This 
casting technique has to be reviewed in 

detail on the original �nds; an investigation 
is planned for the near future. 

	�� 	� See already Forssander ����.

Fig. ��  The early socketed axe from Wangford, 
Su
olk (England), looks like a �anged axe with 
an added-on socket and dates to the Early 
Bronze Age Wessex Culture. It is very similar to 
the axe from Kütten-Drobitz.

Abb. ��  Das frühe Tüllenbeil aus Wangford,  
Su�olk (England), wirkt wie ein Randleistenbeil 
mit angesetzter Tülle. Der Fund datiert in die 
frühbronzezeitliche Wessex-Kultur und ist dem 
Beil von Kütten-Drobitz sehr ähnlich.

Fig. ��  A »composite« socketed axe from the 
Sžlaj county in Romania is very similar to  
the �nds from Kütten-Drobitz and Wangford 
with its strong ribs and a socket that gives the 
impression of being added to a �at axe (Muzeul 
Jude¸ean de Istorie ¤i Artž Zalžu, CC. ������). 

Abb. ��  Das »zusammengesetzte« Tüllenbeil aus 
dem Kr. S•laj in Rumänien ist mit der starken 
Rippung und der Tülle, die wie auf ein Flachbeil 
aufgesetzt wirkt, den Beilen aus Kütten-Drobitz 
und Wangford formal verwandt (Muzeul 
Jude•ean de Istorie •i Art• Zal•u, CC. ������).
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socketed axes of the Carpathian Basin, a dense area of Early 
to Middle Bronze Age experiments with the new hafting 
technique emerges (Lists �–•; Fig. �•), while the same inno-
vation process is indicated further west by the »composite« 
socketed axes (cf. Fig. ��). It seems that the idea of making 
socketed axes (Sprockho
́ s »Tüllenbeilidee«, cf. Sprock-
ho
 ����, ���) spread fast in the Early Bronze Age, but its 
origin is not entirely clear at the moment. A spread from the 
east to the Carpathian Basin and further west, from the 

The early »composite« axes are typologically very simi-
lar to the Bullendorf type chisels of the Ún	tice Culture, the 
Carpathian Basin, and the neighbouring regions (cf. List �). 
Kütten, Wangford, and Sžlaj could easily be the earliest 
»composite socketed axes« known so far (cf. List �). In any 
case, these »socket-experiments« are generally contempora-
neous with the earliest horizon of socketed axes in the Car-
pathian Basin. If we map the Bullendorf type chisels, the 
socketed axes typologically similar to them, and the early 

Fig. ��  The axe from Borrby, Skåne county 
(Sweden; no scale) has been cited as another 
example of an early »composite« socketed axe. 
It has a forked peg similar to Kütten-Drobitz, 
and the shaft is broken and hollow, giving the 
impression of a socket. It could, however, also  
be a rendition of the »usual« hafting of �anged 
axes with forked pegs, like the axe from 
Prze•mino.

Abb. ��  Das Beil aus Borrby, Prov. Skåne  
(Schweden; o. M.) wurde als weiterer Beleg für 
»zusammengesetzte« Tüllenbeile diskutiert. Die 
Gabelschäftung ist ähnlich zu dem Beil von Küt-
ten-Drobitz, der Schaft ist gebrochen und wirkt 
tüllenartig. Es könnte sich allerdings auch um 
die »einfache« Umsetzung einer Gabelschäftung 
in Metall handeln, ähnlich dem Fund von Prett-
min/Prze�mino.

Fig. ��  Map showing the distribution of Bullen-
dorf type chisels, socketed axes typologically 
similar to them, and the early socketed axe 
types of the Carpathian Basin. A dense area of 
Early to Middle Bronze Age experiments with 
the socket hafting technique emerges. It seems 
that the idea of making socketed axes spread 
fast in the Early Bronze Age – but its origin is 
not entirely clear at the moment.

Abb. ��  Verbreitungskarte der Meißel vom Typ 
Bullendorf, der typologisch ähnlichen Tüllenbeile 
und der frühen Tüllenbeiltypen aus dem Karpa-
tenbecken. Es zeigt sich ein dichtes Gebiet mit 
experimentellen Tüllenschäftungen aus der frü-
hen bis mittleren Bronzezeit. Es scheint, dass sich 
die Tüllenbeilidee in der frühen Bronzezeit 
schnell verbreitete – ihr Ursprung ist derzeit 
nicht völlig klar.
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