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Abstract 
The data presented here are results of a pilot project initiated by Ivan Ordentlich in 2001 on early bronze and 
copper axes from the collection of the Hungarian National Museum. At the same time, a similar series of 
samples were analysed from Romania. Our aim is to make the data available as a starting point for 
comprehensive studies.  

Kivonat 
Ivan Ordentlich kezdeményezésére 2001-ben vizsgálatokat kezdtünk a Magyar Nemzeti Múzeum gyűjteményéből 
származó korai (kora bronzkori és középső bronzkori) bronzbaltákon. A vizsgálatokat párhuzamosan indítottuk 
hasonló korú erdélyi gyűjtemények anyagának vizsgálatával, azzal az elképzeléssel, hogy ez egy későbbi átfogó 
vizsgálat első lépése lehet. Jelen tanulmányunk célja a vizsgálati eredmények közreadása, azzal a reménnyel, 
hogy a nagyívű elképzelés megvalósulásához teszünk, egy apró hozzájárulást. 
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Introduction 
On the initiative of Ivan Ordentlich in 2001 17 
copper- and early bronze axes were selected for 
analysis from the Prehistoric Collection of the 
Hungarian National Museum. The aim of the 
analyses would be increasing the knowledge on 
early metallurgy in the Carpathian Basin in the 
framework of a „pilot project”, to be followed by 
further and more extensive analyses. At the same 
time a similar pilot project was started in Romania 
with the help of Florin Gogaltan. The evaluation of 
the two lots was planned to be realised together. 
Health problems and the decease of Ivan Ordentlich 
hindered the unfolding of this project. The existing 
results are presented here in the hope to support the 
original idea: give more information of early 
metallurgy of the region. 

Samples selected 
For the analyses, axes of Early and Middle Bronze 
Age were selected from various localities in 
Hungary and other parts of the Carpathian Basin 
(Fig. 1.).  

Fig. 1.: Map of the localities 

1. ábra: A vizsgált balták lelőhelyei 
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Table 1.: Site and chronological assignment of the examined axes (see Fig. 3.) 

1. táblázat: A vizsgált balták lelőhelye és kronológiai besorolása (ld. 3. ábra) 

Anal. nr. Inventory nr. Site Reference Chronology 

Nr. 1. 86/1898. Torontál county (?)  Ab (Fajsz type) 

Nr. 2. 52.29.110. Karancslapujtő Kőszegi 1957 Ab (Fajsz type) 

Nr. 3. 41/1877. Lippik, Spa Kőszegi 1957 Ba (shaft-hole axe) 

Nr. 4. 51.1893.5. Eger Kőszegi 1957 Ba (shaft-hole axe) 

Nr. 5. 51.1893.5. Karancslapujtő Kőszegi 1957 Aa (Bányabükk 
type) 

Nr. 6. 59.438.7 Tolna county Kovács 1996 Ab (Fajsz type) 

Nr. 7.a,b 24a/1883.1. Budapest, Óbuda Kőszegi 1957 Ba (shaft-hole axe) 

Nr. 8. 209/1874 Budapest, Kis-Duna Kőszegi 1957 Ca (shaft-cup axe) 

Nr. 9. 865/3 Balaton Kőszegi 1957 Ba (shaft-hole axe) 

Nr. 10. 85.7.1. Tolmács Kovács 1996 Ba (shaft-hole axe) 

Nr. 11. 68/1871. 
Rév (Bihar county) 
Sebes-Körös bed 

Roska 1927-32 Ba (shaft-hole axe) 

Nr. 12. 12/1946. Érd Kőszegi 1957 Ba (shaft-hole axe) 

Nr. 13. 106/1907.9. Zlatna Kőszegi 1957 ?? (atypical open 
shaft-hole axe) 

Nr. 14. 55/1889.2. Szilágysomlyó Mozsolics 1967 
Taf.20.2. Cb (shaft-crest axe) 

Nr. 15. 55/1889.1. Szilágysomlyó Mozsolics 1967 
Taf.20.1. Cb (shaft-crest axe) 

Nr. 16. 55/1889.3. Szilágysomlyó Mozsolics 1967 
Taf.20.3. Cb (shaft-crest axe) 

Nr. 17. 20/883 Oláhpián Roska 1956 Aa (Bányabükk 
type) 

 

The cultural / chronological assignment of the 
pieces are summarised on Table 1. A relative 
chronological ordering of the pieces are presented 
on Fig. 2. Sampling points were carefully recorded. 
The samples embrace the earliest metal axe types 

(Fajsz-Bányabükk type) and some from more recent 
chronological horizon of the Middle Bronze Age. 
For the typological assignment of the pieces we 
used the scheme suggested by A. Mozsolics (1967, 
Abb 1, reproduced here on Fig. 3.) 



Archeometriai Műhely 2012/2. 

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s) 

107

 
Fig. 2.: Objects with sampling points and chronological assignment 

2, ábra: A vizsgált balták és kronológiai helyzetük a mintavételi pontokkal 
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Fig. 3.: Typological classification of early copper- 
and bronze axes (after Mozsolics 1967) 

3. ábra: Korai réz- és bronzbalták tipológiai 
osztályozása Mozsolics A. szerint (Mozsolics 1967) 

Analytical method 
The axes were sampled using a very thin file. The 
size of the removed pieces was typically < 5 mm3. 
On the fresh metal surface, Wavelength-Dispersive 
X-Ray Spectroscopy (WDS) was performed at the 
Dept. of Materials Oxford Univ. U.K.  

Five measurements were performed at different 
topographical locations on all pieces and the 
average of the results were calculated. The results 
of the WDS merasurements are presented on 
Table 2. 

Further analysis on the axes 
Some of the axes show traces of sampling with 
borer. They were most probably sampled for OES 
in the series SAM. Part of the axes analysed were 
further investigated by Zsombor Sánta and György 
Káldy in the Central Research Institute of Physics 
(samples 4, 5, 9, 12) using TOF/ND for structural 
information.  

Results 
Five measurements were performed on each 
samples. Character of metal qualitatively assessed 
(see Table 2.). The numerical data were averaged 
(Table 2.) and subjected to very basic statistical 
test. Ratio of Tin / Copper was plotted (Fig. 4.). 
Cluster diagram of the total samples and the 
averages (Fig. 5a, 5b) were prepared. 

The earliest samples are seemingly made of almost 
pure copper ore (Cu content > 98%> in reverse 
order of copper content, H01 13; H01 12; H01 06; 
H01 01; H01 03; H01 17; H01 10; H01 05; H01 
02). They are obviously made of native copper. Part 
of the axes contain less Cu but still contain no Sn. 
They are: H01 8, H01 11, H01 9, 7. The rest 
contains 88 to 96 % copper and considerable 
amount of Sn (3-10 %). These axes are Nrs. H01 4, 
H01 15, H01 14, H01 16 and clearly belong to the 
MBA horizon by type, too. 

Conclusions 
Obviously, our analyses and results are in a very 
preliminary state. We should work on much more 
specimens- as planned by Ivan Ordentlich. We 
should also extend the scope to wider regions of the 
Carpathian Basin and include other analythical 
results (on the same samples) into consideration. 
We think, however, that by simply publishing the 
results as they are we serve better understanding of 
Early Metallurgy in Central Europe. 
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Fig. 4.: Sn / Cu ratio of the measured axes 

4. ábra: Ón / réz arány a vizsgált baltáknál 
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Fig. 5.: Hierarchical cluster analysis of the measurement results – a, all measurements; b, average values 

5. ábra: A mérési eredmények klaszter analízise – a, az összes mérésre; b, az egyes darabokon történt mérések 
átlagára 
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Table 2.: Measurement results (WDS) 

2. táblázat: WDS mérési eredmények 
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Table 2.: Measurement results (WDS) cont. 

2. táblázat: WDS mérési eredmények folyt. 
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Table 2.: Measurement results (WDS) cont. 

2. táblázat: WDS mérési eredmények folyt. 
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Table 2.: Measurement results (WDS) cont. 

2. táblázat: WDS mérési eredmények folyt. 
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