Metals Iin Transition: A Visual Comparison of Copper and Bronze Age Trade In the Eastern Carpathian Basin
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Research Objectives

This poster addresses the differences in the distribution of
metal finds and theorized trade routes between the Copper Age
(CA) and Bronze Age (BA) in the Koros Valley of Southeast
Hungary (Fig. 1).

In the eastern Carpathian Basin, both the CA and BA were
periods of transition and change. The CA is characterized by
dispersed networks of predominantly small settlements. In
contrast, tell sites were established at the beginning of the BA as
small groups aggregated (Gyucha et al. 2009; Duffy 2010; Kienlin
2012, 2014). Metalworking has been linked to this shift, but the
guestion of whether metals were the cause of the shift, or if the
shift in settlement organization itself was the factor which made
metals more accessible, remains up to debate.

There is ample evidence to show that various trade networks
existed throughout the eastern Carpathian Basin during both the
CA and the BA. The key question that this study hoped to answer
is whether there was any significant difference in the origins of
the metals used between the CA and BA in a region completely
lacking raw materials for metal production, the Hungarian Koros
Valley.
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Results

Varga focused primarily on CA stray finds and burial contexts, as very few CA copper artifacts have been found at settlements (Gyucha 2015). The most common artifact types include

needles/pins, bracelets and adze axes. For the purposes of this study, the map (Fig.3) shows only the adze axe and axe-like artifacts (Fig.2). Out of a total 38 copper artifacts dating to the

CA, 22 objects belong to this category. The authors found that all of the 22 can be considered stray finds.

Szigeti focused on BA settlements, cemeteries and stray finds. Altogether 1238 finds — associated with metal-working (e.g., molds, casting clots and 954 pieces of slag) and finished

products - were collected (Fig.6). She focused specifically on the arm rings (in some cases probably ankle rings) and pins (Fig.2) in order to connect the research to the Békés 103 cemetery,

where the identifiable bronze finds represent these artifact types (Fig.2). Thus, this poster examines only the spread of arm rings and pins relative to CA adze axes (Fig.3).

In total, 26 arm and ankle rings from 6 sites are known in the Kérds Region. Of these, a minimum of 11 are Osenringe, which are possibly connected to the mining area of the Eastern
Alps (Kienlin 2010). In addition, 19 different kinds of pins (Béna 1975) were examined from 7 sites (Fig.3).
The map of copper ore sites and tin deposits (Fig.4) presumably exploited in the regions adjacent to the Great Hungarian Plain during the CA and BA revealed important differences.

While most of the CA mines and ore sites are located in the Balkans, the BA deposits are located in the Carpathians with the Slovak Ore Mountains and in the eastern Alps (Krause 2003;
Hoeppner et al. 2005; Schreiner 2007; Papalas 2008; Kienlin 2010; Czajlik 2012a-b; Kiss 2012; Santa 2013; Earl et al. 2015), probably Northern Hungary (Krause 2003; Papalas 2008; Czajlik
2012a-b) and the Saxon-Bohemian Ore Mountains (Krause 2003; Kienlin 2010; Czajlik 2012a-b; Santa 2013). The authors conclude that the BA people of the Kéros Valley may have acquired
metals from the ore deposits of the nearby mountains, whilst copper ore or artifacts arrived into the region from much farther during the CA, most likely from the Balkans (Bori¢ 2009;

Heeb 2010; Kienlin 2010; Schreiner 2007; Siklosi et al. 2015).
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Figure 1: Map showing location of Békés County with the Koros
Rivers. Inlay: location of the mentioned hoards.
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Figure 2: 1. Picture of copper adze axes from the Hungarian
Copper Age, on exhibit at the Budapest Torténeti Muzeum
(Budapest Historical Museum); 2. Nearly intact bronze arm ring
from Békés 103; 3. Flat-headed pin fragment from Békés 103.

Methods

For this study, Szigeti and Varga looked through the relevant
volumes of the Archaeological Topography of Hungary project,
which consist of descriptions of systematically surveyed
archaeological sites and finds discovered during past research in
the Koros Valley. In addition, recent excavation reports,
publications (Mozsolics 1967; Bona 1975; Krause 2003; Papalas
2008; Duffy 2010) and museum inventories were consulted to
identify additional CA and BA metal artifacts from the study
area.

Varga focused on CA copper artifacts, with particular
emphasis on copper adze axes. Gold and silver artifacts from the
CA were also catalogued.

Szigeti focused on BA metal artifacts. In order to connect this
work to the Békés 103 cemetery (ca. 2450 to 1200 BCE), she
studied the available bronze finds from the Early Bronze Age to
the beginning of the Late Bronze Age. She also collected data on
artifacts and objects related to bronze casting in the Koros
Valley.

The authors explored the distribution of metal finds across
the study area to determine how artifact densities and
interaction patterns changed between the CA and BA.
Additionally, prehistoric ore mining sites were examined to
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Figure 3: Distribution of Copper Age copper adze axes (1-10) with Bronze Age bronze arm rings (11-
16) and pins (13, 17-23) throughout the Kérds Region.

CA adze axes and axe-like artifacts: 1. Békés-Nagykert, 2 pcs; 2. Békés-Povad, 1 pc and 5 more from Békés
district; 3. Békéscsaba-Fényesi-sz6l6k,1 pc?; 4. Békéscsaba-Gerlai, Kertészet,1 pc?; 5. Békésszentandras-Furugy, 3
pcs; 6. Szarvas-Vasuti-hid, 2 pcs; 7. Vészt6-Magori-domb, 1 pc (ECA); 8. Dévavanya-Belteriilet and -Ujtelep, 2 pcs,
9. Mezb6berény district, 3 pcs; and 1 piece of unknown origin.

BA arm rings: 10. Battonya-Cikdhalmi csatorna Il, 5 pcs, MBA; 11. Battonya-Voros Oktober TSz, 10 pcs, EBA &
MBA; 12. Békés-Jégvermi-kert (103), 5 pcs; 13. Gyulavarsand-Laposhalom, 3 pcs, MBA Il; 14. Zsadany-
Orosipuszta, 2 pcs, MBA lllb; 15. Békés-Kecskeméti utca 53., 1 pc, MBA llib.

BA pins: 16. Békés-Csatarkert Iskola, 2 pcs, MBA lllb; 17. Békés-Jégvermi-kert (103), 3 pcs; 18. Békés-Vardomb, 2
pcs, MBA lIl; 19. Gyulavarsand-Laposhalom, 4 pcs, MBA II; 20. Mez6berény, 5 pcs, MBA lllb; 21. Sarkad-Peckes-
var, 2 pcs, MBA; 22. Zsadany-Sz6l6skert, 1 pc, MBA llib.
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Figure 6: Distribution of the types of Early Bronze
Age & Middle Bronze Age finds collected
throughout the Kéros Region.

Figure 5: 1. Artifacts of the Hajdusamson
hoard. 2. The Téglas hoard (after Dani et
al. 2013. 1, 6. abra).
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Figure 7: Distribution of the main ore deposits might
have been used in Bronze Age Europe (after Earl et al.
2015. Fig.2).

 Legend
~ ® CA Copper Ore
® BA Copper Ore

A BACopperandTinOres
“ea © TinOre

Figure 4: Distribution of copper ore deposits and possible Copper Age and Bronze Age mining sites
with the closest tin sources to the Carpathian Basin (after Czajlik 2012a-b; Krause 2003; Hoeppner et
al. 2005; Schreiner 2007; Papalas 2008; Bori¢ 2009; Kienlin 2010; Kiss 2012; Santa 2013; Earl et al.
2015; Siklosi et al. 2015)

Distribution of suspected ore mining sites: 1. Ai Bunar; 2. Celope¢; 3. Radka; 4. Assarel; 5. Kiten; 6. Zidarovo; 7.
Rudna Glava; 8. Majdanpek; 9. Zdrelo; 10. Rudnik; 11. Bor; 12. Sedmochislenitsi; 13. Plakalnica; 14. Dragomiresti
(Dragomérfalva); 15. Varnita; 16. Valea Lunga; 17. Bolcana-Troita; 18. Zimbru; 19. Valea Seaca; 20. Baia Mare
(Nagybdnya); 21. Dobsind; 22. White Carpathians; 23. Vetel; 24. Ruschita; 25. Ascutita; 26. Tincova; 27. Ocna De
Fier; 28. Dognecea; 29. Sasca Montana; 30. Moldova Noua; 31. Ranusa; 32. Brusturi-Luncusoara; 33. Baita Bihor;
34. Julesti-Valea Fagului (Apuseni Mountains); 35. Budureasa; 36. Matra; 37. Nizke Tatry; 38. Kremnica Mountain;
39. Stiavinca Mountain; 40. Spania Dolina (Urvélgy); 41. Slovakian Erzgebirge (GOmor-Szepesi Ore Mountains); 42.
Trieben; 43. Ramsau area; 44. Arthur Stollen; 45. Little Carpathians; 46. Pribram area; 47. Paltental; 48.
Mitterberg; 49. Staré Hory (Ohegy); 50. Saxon-Bohemian Ore Mountains; 51. Buchberg/lenbach; 52. Hnilec
Valley; 53. Tuscany.

Conclusion

The analysis indicates that a significant number of CA adze axes have been found far from
contemporaneous settlements or cemeteries, which supports the idea that these outsized
objects were deliberately deposited in specific spots across the landscape (Pop 2007). This
practice may be a predecessor of sorts to the deposition of bronze hoards during the BA.

The CA and BA metal finds seem to concentrate along the different branches of the Koros
Rivers in the study area. It can be noted that unlike the CA adze axes which are found mostly
along major channels, the examined BA finds appear near smaller tributaries, as well (Fig.3).
These spatial patterns coincide remarkably well with the settlement pattern data from the
region (Gyucha & Parkinson 2013).

Isotopic analyses of metal finds can help to identify the source area of ores used in
metallurgy and can indicate shifts in trade networks. In the case of the CA copper ore analyses,
it was determined that the majority of the copper ores were transported into the Kords Valley
from the southern Carpathian Mountains and the Balkan Mountains. The most well-known
mines from this period are Rudna Glava and Ai Bunavar (Fig.4.1, 4.7), though a number of
other ore sites are suspected to have been exploited as well (Bori¢ 2009; Sikldsi et al. 2015).

Unfortunately, no published isotopic analyses have been conducted on EBA and MBA
bronze objects from the Koros Valley so far. On the other hand, the results of PIXE analysis and
energy dispersive XRF of the MBA Hajdusamson hoard, as well as on the Late MBA Téglas
(Fig.5) and Vamospércs hoards (Fig.1) detected that the ores of the Mitterberg area and
Slovak Ore Mountain have been used in the metallurgy of the region (Pernicka 2013; Dani et
al. 2013). PIXE ion beam analysis on early LBA metal finds from the southern Great Hungarian
Plain has also shown the use of the Slovakian ores (Santa 2013). These results suggest another
shift during the transition between the late MBA and the early LBA (Pernicka 2013; Dani et al.
2013; Santa 2013).

Based on the maps constructed and sources consulted, the authors propose that there was
a significant shift in the origins of the copper ore that was used in the CA versus the BA. This
change can be well observed through the distribution of the adze-axes and the Osenrige in
Europe (Fig.8-9). Most of the ore deposits suspected to have been in use during the CA are in
the Balkans. However, the majority of those possibly utilized during the BA are located in the
eastern Alps and the Carpathians, though the ore sources of the Romanian region are still
under-examined (Czajlik 2012a,b; Santa 2013). This indicates a major change in the trade
networks in which prehistoric groups of the Koros Region participated, the cause of which
remains unclear. Some of the CA mines of the Balkans are still under exploitation today, so it is
unlikely the mines were abandoned in the CA due to their depletion (Bori¢ 2009). We believe
that the shift to the northern and eastern mines occurred due to the discovery of ore sites
located closer geographically, as well as possibly a difference in the quality of the ores.

Bibliography

Bdna, |. 1975: Die mittlere Bronzezeit Ungarns und ihre siid6stlichen Beziehungen. Budapest, Akadémiai Kiadod.

Bori¢, D. 2009 : Absolute Dating of Metallurgical Innovations in the Vinc¢a Culture of the Balkans. In Metals and Societies: Studies in honour of Barbara S. Ottaway, Vol. 169, ed. T. L. Kienlin and B. W. Roberts,
pp. 191-245. Universitatsforschungen zur prahistorischen Archdologie, Bonn.

Czajlik, Z. 2012a: A fém-nyersanyagok Gskori kohdsitdsanak nyomai a Karpat-medencében. Traces of prehistoric smelting workshops in the Carpathian Basin. Archaeometriai Miihely 2012/2. pp. 97-104.

Czajlik, Z. 2012b: A Kdrpat-medence fémnyersanyag-forgalma a késébronzkorban és a vaskorban. Budapest, 2012.

Dani, J. et al. 2013: A Hajdusamsoni kincs PIXE vizsgalatanak tanulsagai. Gesta Xll (2013), pp. 30—47.

Duffy, P. 2010: Complexity and Autonomy in Bronze Age Europe: Assessing Cultural Developments in the Eastern Hungary. Ph.D. thesis, University of Michigan, Ann Arbor.

Earle, T. et al. 2015: The political economy and metal trade in Bronze Age Europe. Understanding regional variability in terms of comparative advantages and articulation. European Journal of Archaeology 18
(4), 2015, pp. 633—-657.

Ecsedy, |. et al. 1982: Magyarorszdg régészeti topogrdfidja [Archaeological sites of Hungary]. MRT 6. Békés megye régészeti topografidja, ed. I. Torma, K. Bakay. IV/1: A szeghalmi jaras. Budapest.

Gyucha, A. 2015: Prehistoric Village Social Dynamics: The Early Copper Age in the K6rés Region. Archaeolingua Foundation, Budapest.

Gyucha, A., W. A. Parkinson, and R. W. Yerkes. 2009 A Multi-Scalar Approach to Settlement Pattern Analysis: The Transition from the Late Neolithic to the Early Copper Age on the Great Hungarian Plain. In
Reimagining Regional Analysis, edited by T. Thurston and Roderick B. Salisbury, pp. 100-129. Cambridge Scholars Publishing, Cambridge.

Gyucha, A. and W. A. Parkinson 2013: Archaeological “Cultures” and the Study of Social Interaction: The Emergence of the Early Copper Age Tiszapolgdr Culture. In Moments in Time: Papers Presented to Pdl
Raczky on His 60th Birthday, ed. A. Anders, G. Kulcsar, G. Kalla, V. Kiss and G. V. Szabd, pp. 521-537. L’'Harmattan, Budapest.

Heeb, J. 2010: Rohling einer kreuzschneidigen Kupferaxt — Des Ratsels Losung? Acta Praehistorica et Archaeologica 42 (2010), pp. 99-108.

Hoppner, B., et al. 2005: Prehistoric Copper Production in the Inn Valley (Austria), and the Earliest Copper in Central Europe. Archaeometry 47 (2), pp. 293-315.

Jankovich, B. D., J. Makkay, B. M., Sz6ke 1989: Magyarorszdg régészeti topogrdfidja [Archaeological sites of Hungary]. MRT 8. Békés megye régészeti topografiaja, ed.: J. Makkay. IV/2: A szarvasi jaras.
Budapest, 1989.

Jankovich, B. D. et al. 1998: Magyarorszdg régészeti topogrdfidja [Archaeological sites of Hungary]. MRT 10. Békés megye régészeti topografiaja, ed. D. B., Jankovich. 1V/3/1-2. Békéscsaba és kornyéke.
Budapest, 1998.

Kienlin, T. L., TH. Stollner 2009: Singen Copper, Alpine Settlement and Early Bronze Age Mining: Is There a Need for Elites and Strongholds? In: Kienlin, T. L. & Roberts, B. (Eds.) Metals and Societies. Studies in
honour of Barbara S. Ottaway. Universitatsforschungen zur prahistorischen Archaologie 169, Bonn, pp: 67—104.

Kienlin, T. L. 2010: Traditions and Transformations: Approaches to Eneolithic (Copper Age) and Bronze Age Metalworking and Society in Eastern Central Europe and the Carpathian Basin. Archaeopress, Oxford.
Kienlin, T. L. 2012: Working Copper in the Chalcolithic: a long-term perspective on the development of metallurgical knowledge in central Europe and the Carpathian Basin. In Is there a British Chalcolithic?
People, place and polity in the later 3rd millennium, Vol. Prehistoric Society Research Paper No. 4, ed. M.l J. Allen, J. Gardiner and A. Sheridan pp. 126-143., Oxbow Books, Oxford and Oakuville.

Kienlin, T. L. 2014: Aspects of Metalworking and Society from the Black Sea to the Baltic Sea from the Fifth to the Second Millennium BC. In Archaeometallurgy in a Global Perspective, ed. B. W. Roberts and C.
Thornton, pp. 447-472. Springer, New York.

Kiss, V. 2012: Arany, réz és bronztargyak kutatasa a k6zéps6 bronzkorig — az archeometallurgia aktualis kérdései (The study of gold, copper and bronze artefacts until the Middle Bronze Age — current questions
of archaeometallurgy). Archeometriai Mdihely 2012/2, pp: 61-74.

Krause, R. 2003: Studien zur kupfer- und friithbronzezeitlichen Metallurgie zwischen Karpatenbecken und Ostsee. Vorgeschichtliche Forschungen 24. Leidorf, Rahden/Westf.

Kristiansen, K. and T. Earle 2015: Neolithic Versus Bronze Age Social Formations: A Political Economy Approach. In Paradigm Found: Archaeological Theory Present, Past and Future, ed. K. Kristiansen, L. Smejda
and J. Turek, pp. 234-246. Oxbow Books, Oxford & Philadelphia.

Mozsolics, A. 1967: Bronzefunde des Karpatenbeckens; Depotfundhorizonte von Hajdusdmson und Kosziderpadlds. Budapest, Akadémiai Kiado.

Papalas, C. A. 2008: Bronze Age metallurgy of the eastern Carpathian Basin: A holistic exploration. Arizona State University.

Pernicka, E. 2013: Analyses of Early Bronze Age Metals from the Museum Debrecen, Hungary. Gesta Xll (2013), pp: 48-55.

Pop, D. 2007: The Copper Axe from Corni. A Nyiregyhdzi J6sa Andrds Mizeum Evkényve, Vol. 49, pp. 49-87. Nyiregyhaza.

Santa G. 2013: Metal Analysis of Koszider and Tumulus Culture Bronzes: Contents, Similarities and the Question of Source Area. In: Bronze age Crafts and Craftsman in the Carpathian Basin. Proceedings of the
International Colloquium from Targu Mures. 5-7 October 2012. Ed. by B. Rezi, R. E. Németh, S. Berecki. pp: 77-90. Editura MEGA, Targu Mures, 2013.

Schreiner, M. 2007: Erzlagerstatten im Hrontal, Slowakei. Genese und prahistorischen nutzung. In: Forschungen zur Archdometrie und Altertumswissenschaft. Band 3. Hrs. von E. Pernicka und M. Bartelheim.
Schubert, F. 1965: Zu den siidosteuropaischen Kupferaxten. In Germania, Vol. 43, pp. 274-295. Walter de Gruyter & Co., Berlin.

Siklosi, Zs. et al. 2015 New Data on the Provenance of Early Copper Finds from the Great Hungarian Plain. In Chronologies and Technologies from the 6th to the 4th Millennium BCE : International Workshop
Budapest 2012, Vol. Archaologie in Eurasien 31, ed. by S. Hansen et al. pp. 57-92. Habelt-Verlag, Budapest.

Szatmari, |. In prep Magyarorszdg Régészeti Topogrdfidja [Archaeological sites of Hungary]. A gyulai és sarkadi jards, ed. by |. Szatmari.

Timar, G. and, G. Molnar 2002: A HD72 » ETRS89 transzformacié szabvanyositasi problémai. Geodézia és Kartogrdfia 54 (12): 28-30.

AlisharH
.

RUNDSTABIGE OSENRINGE

Kupfer und Bronze o

_{.’;?.i‘g_ ::.: - _ S % ~—~ 1 —
Figure 9: Spread of the Osenringe in the Early
Bronze Age Europe (after Kienlin 2010. Fig.6.8).

Fiure 8: Sad of coppeaxes during the opper
Age in Southeastern Europe (after Heeb 2010.
Abb.1).

Future Research Questions:

We would like to eventually explore the question of the role of elites and their relation
to ore mining, metal production, use, accumulation and trade. There are two main theories in
relation to BA elite: first, that the elite directly supervised the production of metal objects; and
second, that the people were producing and using metals with little to no centralized control
(Kienlin & Stollner 2009). We also would like to examine the situation during the CA. Is there
any evidence for a relationship between elites and the mining, trading, and production of the
metals? In addition, we would like to analyze the results of the analysis of 16 bronze and copper
pieces from the region, which is already underway through the gracious support of the
Budapest Neutron Center, Proposal Number BRR-487. Our hope is that we will be able to
explore these questions during the course of our future research.
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