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Zusammenfassung Summary

Jenseits der Ober &che: Die Untersuchung der internen A multi-perspective study was conducted on the entire pre
und externen Eigenschaften von versilberten Beilen aus  served assemblage of Un tice metal axes from eastern-Bohe
Ostbohmen mia, including axes and axe-shaped hammers. With
specimens, the hoard of Kukleny, Hradec Kralové district, still
In einer multiperspektivischen Studie wurden samtlicheemains the largest assemblage of axes from this period in
erhaltene Aunjetitzer Metallbeile aus Ostbéhmen untersudBdbhemia. Its location in eastern Bohemia, often seen as-a peri
darunter Beile und beilférmige Hammer. Mit seinen  phery of the Bohemian Un tice settlement, and the unique
Objekten stellt der Hort von Kukleny, Okr. Hradec Kralogéyface treatment of the axes with silver, made it necessary
nach wie vor das umfangreichste Beilinventar dieser-Pdai investigate all other artefacts of the region, most of them
ode in Bbhmen dar. Sein Fundort in Ostbéhmen wird oft aleming from hoards and single nds, more rarely from graves
Peripherie der béhmischen Aunjetitz-Besiedlung betrachtmtd even strati ed settlement contexts.
Dies und die einzigartige Ober &chenbehandlung der Beile Di erent methods were applied and aimed to answer ques
mit Silber machte es nétig, auch alle anderen Artefakte déons about the manufacture, use, and symbolic value of such
Region zu untersuchen. Es handelt sich dabei meist um 8tiefacts. Their manufacture process was examined in terms
cke aus Hortfunden oder um Einzelfunde, seltener stammefrthe choice of material, casting process, traces of manufac
sie aus Grabern oder gar strati zierten Siedlungsbefundenture and use, and silver coating. A preference for bronze over
Unterschiedliche Methoden wurden mit dem Ziel angeopper axes was observed, mainly in hoards. From the study
wandt, Fragen zu Herstellung, Verwendung und zum- syahinternal structure, we can propose that some of these axes
bolischen Wert solcher Artefakte zu beantworten. Unterere cast in closed moulds standing upright with the edge
sucht wurden Materialwahl, Gusstechnik, Herstellungs- updinting down, which is indicated by casting defects-pre
Gebrauchsspuren sowie der Silberliberzug. Vor allem in d&mnt in the butt parts. Where traces of usage could be deter
Horten war eine Vorliebe fur Bronze- anstatt Kupferbeilmined, it could be con rmed that axes were used mainly for
sichtbar. Die Untersuchung der inneren Strukturen lasst wepodworking. These ndings seem to be in direct opposition
muten, dass einige der Beile in geschlossenen, aufrechtstetoecoating with silver, which was present on the majority of
den Formen mit der Schnittkante nach unten gegosser waiudied specimens. However, a speci c coating method was
den, worauf Gussfehler am Beilnacken hindeuten. Wo stelsted, which provided a silvery shining surface using a fairly
Gebrauchsspuren fanden, lie3 sich nachweisen, dass die Bsitgple process and a minimal amount of silver chloride, or so-
hauptsachlich fur Holzarbeiten verwendet wurden. Diesealled horn silver. This way, the layer could have been easily
Befund steht im direkten Widerspruch mit dem Silbertiberzugpaired and did not have to exclude the practical use of axes.
auf der Mehrzahl der untersuchten Stiicke. Versuche ergaben
jedoch eine spezielle Beschichtungsmethode, mit der man Keywords Early Bronze Age, Un tice Culture, Hoards, Axes,
gleichsweise einfach mit einer geringen Menge Silberchlorgilver coating
(sog. Hornsilber) eine silbrig glanzende Ober ache erhélt. Die
Ober ache lasst sich damit leicht reparieren, sodass die prak
tische Verwendung der Beile nicht ausgeschlossen war.

Schlagwdrter Frihbronzezeit, Aunjetitzer Kultur, Hort
funde, Axte, Silberbeschichtung

Introduction from the cemetery of Mikulovice, Pardubice district (Ernée
etal. ).

The Un tice Culture in eastern Bohemia is relatively little  This view of the eastern Bohemian Un tice Culture as a
known. While during its early phases, eastern Bohemigomehow peripheral region, compared to central or north
shows little evidence of settlement and the only source ofvestern Bohemia and Central Germany, has recently been
information are graves, during the Classical phase (startinguestioned thanks to the discovery and investigation of two
around BC) the settlements and cemeteries begin thoards. The most exceptional nd of recent years was the
appear. Outstanding graves have recently been publishedeposit of metal axes from Kukleny, located in the viein
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Fig. Distribution of axes in eastern Bohemia according to their context. Hoards: Kukleny; Kun-ice; Ji-in ves; Obora; T chlovice; Lou-n&a
Hora; Dolany; Staré Misto; Stary Bydeov. Graves: Mikulovice. Settlement: Domasin; Lochenice. Single nds: ,istves; Dobruska;
Draskov; Draskovice; HorniJeleni; Chlumec nad Cidlinou; Kostelec; L&zn Bohdane-; LibiSany; LitoSice; Lochenice; M nik;
Miletin; Nizka Srbska; Plotist nad Labem; P€edm €ice nad Labem; StraSov; T€ebechovice; Valdice; Velka,ermna; Vole-;
VrSce; Vysoké Chvojno; faravice.

Abb. Verbreitung der Beile in Ostbéhmen nach Fundzusammenhang. Horte: Kukleny; Kun ice; Jiin ves; Obora; T chlovice; Lou né Hora;
Dolany; Staré; Stary Byd ov. Graber: Mikulovice. Siedlungen: Domasin; Lochenice. Einzelfunde: istves; Dobruska; Dra kov;

Dra kovice; HorniJeleni; Chlumec nad Cidlinou; Kostelec; Lazn Bohdane; LibiSany; LitoSice; Lochenice; M nik; Miletin;

Nizka Srbska; Plotist nad Labem; P edm ice nad Labem; StraSov; T ebechovice; Valdice; Velka ermnd; Vole; Vrsce;

Vysoké Chvojno; aravice.

ity of Hradec Kralové. With axes originally stored in a  In the present study, the Early Bronze Age axes of east

ceramic vessel, it is the largest hoard of axes found so far arn Bohemia are submitted to an interdisciplinary approach

the Czech Republic. Such assemblages would be expectectombining elemental composition, metalwork wear, and

north-western Bohemiawhich is close to Central Germany,internal structure analyses. Particular attention was

where the largest axe hoards have been found (Brundevoted to the possibilities of silver-coating technology and
). Another eastern Bohemian deposit of eight axes has its experimental replication.

recently been found in Kun-ice, Hradec Kralové district.

Detailed observation of the surfaces of some axes of both

hoards allowed archaeologists to identify traces of silveMaterials and their contexts

(Schimerové etl. ). This is particularly interesting in

the context of Central Europe because practically no silven total, axes or their fragments are preserved from

objects are known so far. Untice contexts in eastern Bohemia (Fig, from these

Fig. Number of studied axes found in di e
rent archaeological contexts in eastern Behe
mia.

Abb. Anzahl der untersuchten Beile aus-Ost

bdhmen nach archéologischem Kontext.

E.g. Sob nice, Litom €ice district, axes,
Sob chleby, Louny district, over axes;
see Moucha
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only  were available for analysis. Another two axe- them into sharp ends. Due to signi cant corrosion damage

shaped artefacts are usually described as hammers. A totais modi cation is hard to prove.

number of from the total number of artefacts are dis- Another assemblage with two axes which is described as
cussed in the present study. All axes can be grouped accoadhoard comes from Lou-na Hora, Hradec Kralové district,

ing to four di erent nd circumstances (Fig.); in this case although only these two artefacts were retrieved. Both were

hammers form a separate category: very di erent in size, but their presence in the same place is
de nitely not a coincidence (Fig.).
» Axes from hoards The remaining hoards contained just one axe each, in
» Axes from graves addition to other objects. The most notable example is the
» Axes from settlement features yet unpublished hoard from Dolany, Ji-in district. It was
e Single nds found in the summer of , but delivered to the museum

much later. According to the nder, the assemblage eon

tained one broken axe, four bracelets, one broken Un tice
Axes from hoards pin, a wire spiral, and a cast decorated comb. Apart from

these complete artefacts, the nder also brought four frag
This group of nds is the most numerous and comprisesments of thick wire — possibly from a pin and a piece of

axes. The hoards can be divided into two categories. Irmetal sheet, which could have belonged to the pin. The only
the rst category, axes are the only component. It includesvailable information about the nd circumstances is a ver
the hoards of Kukleny, with axes (Fig.), and Kun-ice bal description of the nder, who claimed that the hoard
(Fig. ) with eight (for details, see Schimerova at. ). was placed in a typical large Un tice cup of the classical
The second category of hoards commonly only containghase. Inside the cup was the spiral, and on top if it were the
one or two axes as part of a more varied assemblage folur bracelets with the axe placed in the middle. The most
artefacts, including either pieces of jewellery, clothingunusual nd was a metal comb placed on the bottom of the
accessories, or ingots. In a third group of hoards, axes aceramic vessel. The position of the pin and other metal frag
absent. ments remains unknown (Fig). Even though the compos
The mixed hoard with the largest amount of axes caméion of the hoard is very unusual, according to the available

from Ji-in ves, Ji-in district. It was found in the thcen description it can be excluded that the artefacts came from
tury in two separate assemblages. Although it cannot ba disturbed grave.
excluded that they all came from one hoard, the informa The other two hoards contained only one axe. The rst
tion is very incomplete and parts of the original assemblageomes from Staré Misto, Ji-in district, where fragments
were lost. The total number of axes of both assemblaged an axe and a ring ingot were found (Moucha
could have been c., including fragments, which seem to Tab. ); the second is the famous hoard from Stary
have been found together with other artefacts. Today, onlydeov, Hradec Kralové district, which, in addition to the
eight axes, one hammer, and eleven ring ingots are-preaxe, contained one decorated round metal disc, a decorated

served in four di erent museums (Moucha , - sheet ornament, three decorated pins, eight disc-shaped
Tab. - ). earrings, two spirals made of single wire, rings made of

Another hoard foundin  came from Obora, Ji-in dis double wire, and a bracelet — all stored in a ceramic vessel
trict. Similar to all early nds, a large part of the assemblaggMoucha , — Tab. -).

is lost. The total number of axes was nine, although only Although the nd circumstances are unclear in all cases,

three of them are still extant today. The hoard was stored imost of the hoards appeared inside ceramic vessels. In the

a vessel, and along with the axes it also contained a metadse of Kukleny, part of a storage vessel with copper corro

chain and bracelets and their fragments (Moucha sion adherences on the inner side was excavated in the-shal

Tab. ). low feature where the hoard was stored before it was-dis
The hoard from T chlovice, Hradec Kralové district, turbed by ploughing. The hoard from Dolany was stored in

contained two axes, but no written report describing thea classical Un tice cup. And the hoards from Stary Bydeov

nd’s circumstances exists (Fig). The only information and Obora were also stored in a vessel, although its shape

was provided by TVachta, who described the hoard contextremains unknown.

after communication with the local museum. According to

this information, there were two axes deposited lengthwise

next to each other; between the two axes was a pin, andixes from graves

eight ingots were placed on top (Vachta , ). In the

published reconstruction, the ingots are in the form of ribs,In eastern Bohemia, there is only one axe from a funerary

which are speci c for southern Bohemia, but so far remaincontext. The axe comes from grave of the highly sigr

unknown in eastern Bohemia (Chvojka@&t ; Moucha  cantcemeteryin Mikulovice. It probably belonged to a male
). A misunderstaning might have been created by the who was buried with the axe that had remains of wood on it

fact that these ingots were most probably reshaped from thas well as with a bronze dagger, an Un tice pin, and a bone

typical ring ingot by shortening them and probably ling awl (for details see Ernéeat ).

For more information see Moucha
Vachta ;Chvojkaet al.
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Fig. The hoard from Kukleny, Hradec Kralové district.

Abb. Der Hort von Kukleny, Okr. Hradec Kralové.

Axes from settlement features Domasin, Rychnov nad Kn enou district, it was the cen

tral part (Fig. ). These small fragments are most probably
Finds of axes from strati ed situations are extremely rare pieces that were meant to be used for recasting, but for
Only two axes have been found so far, and both specsome reason they ended up in rubbish pits. These fragments
mens were small fragments: In the case of Lochenice,-Hraould con rm that axes were used at the settlements where
dec Kralové district, it was a butt of an axe; and in case dhey were found.

TAGUNGEN DES LANDESMUSEUMS FUR VORGESCHICHTE HALLE « BAND 31 « 2024




BEYOND THE SURFACE: INVESTIGATING THE INTERNAL AND EXTERNAL PROPERTIES OF SILVER COATED AXES FROM EASTERN B@X4BMIA

Fig. The hoard from Kun-ice, Hradec Kralové district.

Abb. Der Hortvon Kun ice, Okr. Hradec Kralové.

Fig. The hoard from T chlovice, Hradec Kréalové district.

Abb. Der Hortvon T chlovice, Okr. Hradec Kralové.

Single nds detectorists, and the only information we have are the coor

dinates. Here the most important information is about the
These are the most frequent types of nds. In total, therespatial distribution of axes within the studied region (see
are of them (Fig. ). Usually, they were found by metal Fig. ). These solitary nds make connections where there is
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Fig. The hoard from Lou-na Hora, Hradec
Kralové district.

Abb. Der Hortvon Lou na Hora, Okr. Hradec
Kralové.

Fig. The hoard from Dolany, Ji-in district.

Abb. Hortvon Dolany, Okr. Ji in.

5cm
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no previous nd of the Un tice Culture. Whether these axes
represent a lost item or were originally part of grave good
(most probably a hoard) remains unknown.

Hammers

A special category is represented by axe-shaped artefa
that are usually referred to as hammers, although thei
actual function remains unclear (Fig). In the eastern

Bohemian assemblage, these are represented by two spg
mens. The rst comes from the hoard of Ji-in ves, the other x !

is a single nd from P€edm €ice that was recovered in thg 5cm
th century.
Fig. a-b Fragments of axes from settlement features. a Lochenice; Hra
dec Kralové district, axe no. ; b Domasin, Hradec Kralové district.
Methods Abb. a-b Beilfragmente aus Siedlungsbefunden. a Lochenice, Okr. Hradec

Kralové, Beil-Nr. ; b Domasin, Okr. Hradec Kralové.
Each artefact was documented and analysed in a standard
ised process to obtain similar and comparable data from
each sample. All the analyses performed were designexpportunity to develop a set of minimally-invasive analyses
to be as non-invasive as possible. This excluded metallsummarised below.
graphical sections and the drilling of samples for elemen The elemental compositioranalysis was done with a
tal composition from the outset. The decision provided arScanning Electron Microscope (SEM; Tescan VEGA LMU)

Fig. Axes from settlement features. ,istves,axeno. ; ,istves,axeno. ; DobruSka; Drackov,axeno.A ; Draskovice, axe no.
AR ; HorniJeleni,axe no. AR ; Chlumec nad Cidlinou, axe no. ; Kostelec; Lazn Bohdane-, axe no. AR ; LibiSany,
axeno.B ; LitoSice; Lochenice,axeno.A ; Mnik,axeno. _ ; Miletin; Nizka Srbsk&; Plotist nad Labem, axeno. A ;
P€edm €ice nad Labem, axe no. ; Strasov, axe no. AR ; T€ebechovice,axeno. _ ; Valdiceaxeno. ; Velka,ermng;
Vole-, axeno. ; VrSce, axe no. ; Vysoké Chvojno, axe no. AR ; faravice, axe no. AR
Abb. Beile aus Siedlungsbefunden. ist ves, Beil-Nr, ist ves, Beil-Nr. ; Dobruska; Drakov, Beil-Nr. A ; Dra kovice, Beil-Nr.
AR ; HorniJeleni, Beil-Nr. AR ; Chlumec nad Cidlinou, Beil-Nr. ; Kostelec; Lazn Bohdane, Beil-Nr. AR ; LibiSany, Beil-
Nr.B ; LitoSice; Lochenice, Beil-Nr. A ; Mnik, Beil-Nr. _ ; Miletin; Nizka Srbskd; Plotist nad Labem, Beil-Nr. A ;
P edm ice nad Labem, Beil-Nr. ; StraSov, Beil-Nr. AR ; T ebechovice,Beil-Nr. ~_ ; Valdice, Beil-Nr. . Velkd ermng;
Vole , Beil-Nr. ; VrSce, Beil-Nr. ;. Vysoké Chvojno, Beil-Nr. AR ;  &ravice, Beil-Nr. AR
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The analysis of the silver coating was the result of com
bining the previously described methods. Thorough decu
mentation of the surfaces coated with silver was done by
equipment used for the metalwork wear analysis; selected
samples were documented by digital microscope to obtain
two- and three-dimensional images under visible light (Key
ence VHX  Elemental Analyzer). The character of the
layers and their composition was documented and analysed
by SEM-EDS, and selected samples were examined using
Laser Induced Plasma Spectroscopy (LIPS, using a Keyence
VHX EA) to further determine their character and
thickness. To exclude the possibility that the silver layers
were the result of corrosion of the matrix and to prove that
could be in fact an applied layer of metallic silver, we eon
ducted X-Ray Di raction (XRD; di ractometer PANanalyt
ical X'pert PRO).

The information was gathered not only from the surface,
but also from theinternal structure Each axe was X-rayed
to obtain information about possible casting defects (with
Explorer X-test - / by Testima), and a few selected
samples were analysed with Computer Tomography (CT;

5cm

and traces on the surface of the artefact, from masoale
to the nest details.

Fig. a—b The axe-shaped hammers. a Ji-in ves, Ji-in district,
no. A ;b P€edm €ice nad Labem, Hradec Kralové district, no.

Abb. a—b Die beilférmigen Hammer. a Ji in ves, Okr. Ji in, Nr. A ;

TORATOM - Twinned Orthogonal Adjustable Tomograph).
Here we have to stress that the level of information
gained from the surface is strongly in uenced by the con

b P edm ice nad Labem, Okr. Hradec Kralove, Nr. servation practice. The silver coating turned out to be best

preserved on axes that did not go through any conservation
treatment and were not mechanically cleaned. Some axes
with Energy Dispersive Spectroscopy (EDS; Oxford Instrualso bore traces of harsh mechanical cleaning that not only
ments INCA ). The analysis of the elemental composi destroys the silver layers but also any traces of manufacture
tion required minor intervention on the surface, which wasand use. Solutions used for conservation (organic polymers
necessary because measurements of the corrosion produckissolved in solvents) are also problematic. They can cover
tend to show increased concentrations of certain elementshe surface so densely that its study is often impossible. In
This method should be regarded as semi-quantitative; itsonsequence, some samples had to be excluded from some
limits are in measuring the very low concentrations of ele of the analyses (Fig.).
ments, and the results are not as precise as samples taken
from the core. We took advantage of minor damages caused
by ploughing or corrosion, and we polished the surface td&Results
uncover the metal core The aim was to determine whether
the axes consisted of copper or bronze and what the-peElemental composition
centage of tin in the alloy was. In addition to the tin content,
the focus was on the content of silver in the matrix in orderThe results of the SEM-EDS elemental composition analysis
to exclude the possibility of silver enrichment of the surfaceshow that the majority of the axes, regardless of the €on
as a result of corrosion. text, were cast from copper with di erent amounts of tin.
Themetalwork wear analysisvas performed using a tsi  The measured range of tin was between . and . wt%,
nocular microscope with transmitted direct illumination whereas silver was between . and . wt%. This allowed
providing up to x magni cation and a binocular magni- us to observe three main variants (Tap. The rst are
er with side illumination. Optical microscopy was comple axes consisting of fahlore copper without any added tin.
mented using the Olympus DSX  opto-digital micros This composition is similar to the so-called Osenring eop
cope, Reectance Transformation Imaging (RTI), andper (Junk etl. ). Another variant are axes of fahlore
thorough macro-photo documentation on selected piecesopper to which high amounts of tin had been added. The
The combination of optical methods and the utilised magninatural content of tin in tetrahedrite ores is in the tenths
cation helps to capture and document all kinds of damageof wt%, implying that tin was de nitely added intention

on metal artefacts, we use the term »metal
work wear analysis« as established byDhal-
ni and R. Crellinin their  study (Dol ni/
Crellin ).

This minor invasive treatment was approved
by the lending institutions.

Since the analysis includes not only use-wear
traces but also manufacturing marks and
potential repairs, which often predominate
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Fig. a—d Results of inappropriate conservation procedures. a Traces of harsh mechanical cleaning, probably with metal brush; b Traces of harsh
mechanical cleaning, probably with metal brush over the silver coating (optical microscopy); ¢ Traces of harsh mechanical cleaning that completely
destroyed all the polishing traces on copper and silver (optical microscopy and SEM); d Remains of conservation solution that covered the silver coating
remains and degraded into a yellow colour (optical microscopy and SEM).

Abb. a—-d Ergebnisse ungeeigneter Konservierungsverfahren. a Spuren grober mechanischer Reinigung, vermutlich mit einer Drahtburste; b Spuren gro
ber mechanischer Reinigung, vermutlich mit einer Drahtbiirste auf der Silberbeschichtung; ¢ Spuren grober mechanischer Reinigung, die séamtliche Polier
spuren auf Kupfer und Silber vollstandig zerstort hat (Licht- und Rasterelektronenmikroskopie [REM]); d Reste einer Konservierungslésung, welche die
Uberreste der Silberbeschichtung bedeckt und sich gelblich verfarbt hat (Lichtmikroskopie und REM).

ally (George el. ). Inthe remaining axes, the majority the single nds, from the total number of , eleven axes
of elements were below the detection limit of the appliedwere made of copper. Of the two hammers, one was made of
method; the only measurable elements were copper, tirgopper and one of bronze.
and, in few cases, also lead.
In the case of the large hoard from Kukleny, only  of

axes did not contain intentionally added tin. The range oMetalwork wear analysis
tin in the remaining specimens varied between . and

. Wt%. The range of silver in axes varied between . The metalwork wear analysis was systematically applied
and . wt%. In the remaining eight cases, silver was belowto the whole studied assemblage. This surface analysis is
the detection limit of the applied method (Schimerovaadt indispensable for a comprehensive understanding of the

, Tab. ). signi cance/meaning of artefacts, providing a new perspec
The results show a clear preference for axes made tiffe on both objects and the activities themselves (e.g.; Dol
bronze. Although there are axes made of fahlore coppeni/Crellin ; Dolniet al. ;Hermannet al. ).

with no added tin, in the entire assemblage they form arhe methodology was established by LTKienlin and
minority. Taking all hoards together, from the total num B.S.Ottaway ( ), and, with modi cations or additions,

ber of axes, were made of copper ( from Kukleny these steps are still in use today

and two from the hoard of Lou-na Hora). The axe from the There are two basic groups of tracesnanufacture and
Mikulovice grave was made of bronze with high tin content,use— that must rst be distinguished from each other.
and so were the axes from settlement situations. In case &ifi the case of bronze objects, other traces can be distin

E.g., Crellin ;Dolniet al. ;Dolni/ Roberts/Ottaway ; Saez/Lerma ;
Crellin ;Kienlin ; Molloy et al. Sych
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