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Introduction

The rural settlement unearthed in the outskirts of 
Tiszabura is positioned by the left bank of the river 
Tisza, stretching on top of a NE–SW directed, dou-
ble elevation of 5–6 meters. Based on the results 
of field walking investigations and excavation its 
maximum extent is about 2.5–3 hectares (Fig. 1, 1). 
The settlement features are grouped in a large and 
a smaller cluster divided by a lower polder zone. 
The two-hectare-large excavated part of the settle-
ment comprises 92 pits, the remains of altogether 
19 complete or partial post-framed buildings, and 
a timber-framed well; its southern perimeter is be-
girded by a deep ditch. The pits seem to have served 
diverse purposes: regular, round storage pits, and 

large, irregular clay extraction pits are also present. 
The majority of both types contain ceramic, bone, 
and lithic objects and waste in large quantities. 
Almost 200 bronze objects were collected from 
the infills of the pits and the area of the buildings. 
These are mostly broken jewellery items, chipped 
edge fragments of tools, and nuggets of various 
sizes, the byproducts of bronze casting. Based on 
the finds the settlement can be dated to the pre-
Gáva horizon preceding the emergence of the Gáva 
culture, i.e., to the Br D–Ha A1 transitional period 
between the second half of the 14th century and the 
first decades of the 13th century BC (V. Szabó 2017, 
242–247).

The Tiszabura settlement has no published, coe-
val analogy in its vicinity. Lesser settlement sections 

THE CULTURAL POSITION OF A LATE BRONZE AGE COMMUNITY  
IN THE INTERACTION NETWORK OF THE EARLY URNFIELD PERIOD

Gábor Váczi*

The material culture of the communities living in the Middle Tisza Region during the 14th–13th centuries BC was 
formed by multiple cultural effects of diverse origin. The archaeological record of the settlement in Tiszabura, 
dated to the pre-Gáva period, is marked by an influence of the early Urnfield culture, maintaining strong con-
nections with Transdanubia and the Eastern Alpine region, as well as by the local ceramic style having Belegiš 
II-type elements of Bánság origin blended in.

The thousands of ceramic sherds yielded by a large-scale excavation of the site made it possible for one to 
create a network based on ceramic styles and surface treatment. The topology and resource distribution model 
of the constructed graph describe the direction and intensity of the Tiszabura community’s strongest connections 
and define its position in the interaction network of contemporary communities. 

A Kr. e. 14–13. század fordulóján a Közép-Tisza völgyében élő közösségek tárgyi kultúráját több irányból érkező 
kulturális hatások formálták. Egyrészt az erős dunántúli és kelet-alpi kapcsolatokat fenntartó korai urname-
zős kultúrának, másrészt a vajdasági, bánsági Belegiš II-csoport kerámiastílusának a keveredése figyelhető meg  
Tiszabura pre-Gáva-korszakra keltezhető településén. 

A nagy felületen feltárt lelőhely több ezer darabot meghaladó leletanyag mennyisége lehetővé teszi, hogy kerá-
miatípusokra és felületkezelési technológiára alapozott kapcsolati hálózatot lehessen modellezni. A felépített gráf 
topológiája és erőforrás-eloszlási modellje felvázolja a tiszaburai közösség legerősebb kapcsolatainak irányát és 
intenzitását, illetve pozicionálja helyzetét a korszak közösségeinek interakciós hálózatában.
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are known from the estuaries of the river Hejő in the 
north and of the Körös in the south (V. Szabó 1999, 
67; V. Szabó 2002, 70–88; Koós 2004; V. Szabó 2004b, 
151–152; Koós 2013), but in the region, there are no 
available sites with comparable amounts of buildings 
and settlement structure.

Classification, cultural division and chronological 
position of the find material

As 95% of the find material consists of ceramic ob-
jects, this find group provides the most stable and 
suitable base for an interaction network analysis – es-
pecially as no metal detector-aided investigation was 
carried out on any of the sites included as analogies, 
resulting in, compared to Tiszabura, metal objects 
being heavily underrepresented in their find mate-
rial. Metal objects can be counted as prestige items 
due either to the large quantity of built-in raw ma-
terial and the complexity of the applied technology 
and/or to the characteristics of use. Thus their role 
in the formation of interaction networks during the 
Late Bronze Age is crucial (Váczi 2014, 275–276). It 
is still a question, however, whether the ceramic re-
cord is suitable to particularize or modify networks 
based on bronze finds. Especially, as the systems the-
ory axiom stating that an increase in distance is al-
ways accompanied by a decrease in similarity (Hart 

2012, 128), as well as by an increased potential for 
the emergence of small worlds, seems to be valid for 
interaction networks based on ceramic finds.

Due to an undergoing uniformization and an ac-
companying decrease in the type spectrum as well as 
in the number of stylistic elements, characteristic to 
Late Bronze Age assemblages, the best way to orga-
nize the ceramic find material of these settlements is 
via queries combining variables on function, shape, 
and decoration. Ceramic vessels may be divided 
into five basic functional categories: large container, 
cooking pot, jar, bowl, and cup (a similar division 
was applied by the petrographic analysis of Mid-
dle Bronze Age pottery finds, carried out as part of 
the Benta project: Earle et al. 2011, 424). Subtypes 
possibly reflecting differences in use or representing 
diverse chronological positions may be separated 
based on shape and/or finish. The typological evalu-
ation provided 47 variants (Fig. 2), where the graph-
ite-coated version of each exact type (determined 
either by function or shape) appears independently. 
This is due to the fact that coating the vessels’ sur-
faces in graphite is a primary representative pottery 
technique during the era, and the number of such 
examples in the find material of the Tiszabura settle-
ment is exceptionally high (Fig. 3).

Some of the ceramic types are archaizing, their 
shape and finish were executed in a manner charac-

N

100 m

Fig. 1 Overview map of the Late Bronze Age settlement at Tiszabura 
1. kép Tiszabura késő bronzkori településének összesítő térképe
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teristic to the preceding Tumulus culture (Jankovits, 
Váczi 2013, 64; Ilon 2019, 260, Abb. 5). These vari-
ants appear mainly among undecorated pots, bowls, 
and cups (Fig. 2, 5, 6, 11, 24, 25). These appear in 
the find material intermixed with the specimens of 
the ‘new’ style group: large, graphite-coated repre-
sentative vessels and drinking- or tableware sets (Fig. 
2, 3, 4, 8–10, 16–22). This phenomenon is present 
during the pre-Gáva period in sites (settlements as 
well as burials) both in Transdanubia and the Great 
Hungarian Plain (Kreiter et. al. 2014, 129–130; Váczi 
2016, 188–189). This dichotomy provides a basis for 
the name ‘late Tumulus–early Urnfield period’, refer-
ring to the cultural environment at the turn of the 
14th and 13th centuries BC.

The cultural position of Tiszabura based on the 
ceramic finds

By its geographical location, the archaeological re-
cord of the Tiszabura settlement was expected to re-
flect the style groups appearing in the Great Hungar-

ian Plain. But the image is more nuanced: the stylistic 
elements of the Piliny culture, occupying areas in the 
northern part of the Great Hungarian Plain and the 
foothill region above, are missing, while the majority 
of the finds show strong connections with Transdan-
ubia. This phenomenon is by no means unique but 
appears on the majority of the contemporary sites 
along the Tisza (V. Szabó 2017, 243–244).

These analogies displayed on a geographi-
cal map delineate the area that can be used as 
a “model space” upon creating a site-centric 
network with Tiszabura in the centre (Evans et 
al. 2012, 1) (Fig. 4). It is important to underline 
that such a centric graph may only serve as a 
starting point for network analysis, as most of 
the outlined edges probably do not exist. This is 
due to the characteristics of the edges: the for-
mation of strong (high probability) connections 
necessitates the joint presence of an optimal 
geographic environment, manageable distanc-
es, and a certain number of settlements with 
similar conditions (Đukić, Špoljar 2011, 107). 
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Fig. 3 Numeric distribution and trend lines of graphite-coated vessel (grey) and other vessel fragments (blue)  
in the features of the Tiszabura settlement 

3. kép A tiszaburai település objektumaiból előkerült grafitos felületkezelésű (szürke) és egyéb (kék) kerámiatöredékek 
darabszámának eloszlása és trendgörbéik
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Long-distance connections hardly match these  
criteria. The existence of such connections have 
been proven by several finds, but these are usually 
prestige items that circulate at diverse levels and 
ways in the socio-economic interaction network 
rather than everyday objects (Váczi 2014, 279–
280). The majority of the ceramic objects landing 
in the waste is an everyday item, and it is unlikely 
that these played any role in the emergence and 
preservation of long-distance connection systems 
(Earle et al. 2011, 435). Therefore the connections 
appearing in the centric graph on a macroregional 
scale are not relevant, but can only be used to 
define the perimeters of the area to be analysed.

In the centric network, the regional connections 
to a higher degree (local hubs) mark the settlements 
with which the community of Tiszabura entered in-
teraction in the first place. These groups were dis-
tributed along the middle course of the Tisza and 
in the northwestern area of the Great Hungarian 
Plain. If one wants to differentiate between direct 
and indirect connections of a community (site), the 
number and the distance of the edges, as well as the 
number of involved elements must jointly be taken 
into consideration not only from the central site’s 
point of view but also in relation to each other.

A weighted, scale-free network of the sites with 
analogies to Tiszabura

The network generated by including the 116 sites 
(List 1) with analogies in Tiszabura does not deal with 
distance and the direction of connections (Fig. 5),1  
but the most probable model space is generated 
based only on the number of involved elements, and 
the number of connections (the graphs were created 
using Gephi version 0.9.1, an open-source network 
software). When assuming a connection between 
two sites, we only recorded data as yes/no (present/
missing), the model did not calculate with quantita-
tive data within the different types. The reason for 
this is that in the case of badly or unrestored finds we 
do not know the actual number of sherds. Tiszabura 
is still in the centre of the graph, but this is normal 
because, in the database, the number of the variables 
(the number of analogous pottery types in two sites) 
and the degree of the edges (the number of sites that 
can be associated with the site [List 1]) are both de-
termined based on the site’s find material. The dis-
tribution of the sites with a similar degree (Fig. 6) 
shows that the model is a scale-free network. In a 
scale-free graph, the size of the nodes is constantly 
growing, and every new edge aspires to join them, 
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4. kép A tiszaburai kerámialeletek párhuzamai alapján felépített „site-centric” gráf
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and therefore the maximum weight and the degree 
of values cannot be determined (Barabási 2016, 143, 
Fig. 4.7). This phenomenon can also be traced from 
an archaeological aspect since the chain of outstand-
ing-sized sites along the bank of the Tisza played 
a significant role in the establishment and mainte-
nance of the connection network. Although with 

different sites, but this chain-like structure divid-
ed by riverside settlements of outstanding size can 
also be observed in the Gáva period following the 
pre-Gáva period (V. Szabó 2017, 249–250).

The set delineated by the first, centric graph is de-
tectable in the un-georeferenced, scale-free network: 
the primary space of interaction of the Tiszabura 

Fig. 5 A scale-free graph based on the ceramic finds of the Tiszabura settlement 
5. kép A tiszaburai kerámialeletek párhuzamai alapján generált, skálafüggetlen gráf

Fig. 6 Distribution of the nodes with a similar degree in the scale-free graph  
based on the ceramic finds of the Tiszabura settlement 

6. kép A tiszaburai kerámialeletek párhuzamai alapján felépített, skálafüggetlen gráf  
azonos fokszámmal rendelkező elemeinek eloszlása
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community is positioned in a closed cluster charac-
terized by edges with a high weight value, and par-
ticipants with a high degree value. One of the most 
difficult problems of network analysis is the descrip-
tion of the border of these clusters i.e., the interpre-
tation of the relations of Tiszabura with its environ-
ment in a centrum-periphery structure.

The resource distribution model of the scale-free 
network

When determining the border between direct and 
indirect interaction zones a centric model must be 
built based on the total degree of all nodes, the num-
ber of variables, and the rank of the participants, 
where all elements are connected, starting from the 
element with the highest impact, and heading to-
wards the periphery. This method is based on a sim-
plified resource distribution model where the sites 
are ranked based on the degree of displacement and 
similarity, with the starting site in the centre, and 
without partitioning any lesser clusters in the net-
work (Barabási 2016, 344).

The primary and secondary interaction zones 
of the Tiszabura settlement are best visualized by 
a resource distribution model generated with the 
Fruchterman–Rheingold algorithm (Fruchterman, 
Reingold 1991). In the course of the modelling – 
similarly to the first graph – we considered the num-
ber of pottery types appearing in both sites, and the 
number of connections maintained with other sites 
in the case of each site. The system appears as a sin-
gle cluster, where the previously mentioned sites in 
the Middle Tisza Region and the northwestern part 
of the Great Hungarian Plain group together in the 
central part, marking the primary interaction zone 
(Fig. 7). Upon delineating the secondary interaction 
zone one must note that the weak edges outline two 
separate clusters in the model with lower numbers of 
internal edges than in the primary zone. The central 
part is connected to one of the secondary clusters 
with weak internal edges, but it also has numerous 
edges with the other, peripheral cluster.

The structural difference between the two sec-
ondary interaction zones reflects the diversity of the 
material culture of the two underlying cultural enti-
ties. The cluster connected to the central part with a 
high number of edges represents the Transdanubian 
and Eastern-Alpine sites of the Eastern Urnfield cul-
ture. The complex nodes are based on an intensive 
presence of stylistic elements from these regions in 

Tiszabura (V. Szabó 2017, 243–244; Váczi 2018, 270–
271) – a normal phenomenon, considering the cul-
tural environment of the Middle Tisza Region dur-
ing the pre-Gáva period. The other cluster – the one 
with weak internal edges – represents the material of 
the sites in the southern part of the Great Hungar-
ian Plain, Banat, and Slavonia. These display a rather 
homogenous interaction network, but not without a 
reason, as all of them are connected with Tiszabura 
by a single type: large containers with a conical or 
cylindrical neck, decorated with channelled and gar-
land patterns (Váczi 2016, 189, Fig. 4).

Georeferenced network of the sites with analogies at 
Tiszabura

The georeferenced variant of the unweighted net-
work makes it easier for one to interpret the above-
described graph with central and peripheral parts 
(Fig. 8). The number of the participating elements 
(vessel types, methods of surface treatment) per site, 
and the number of edges between sites (i.e., their 
multiplicity per vessel type) weigh more in a georef-
erenced network, as these can be utilized in outlin-
ing geographical areas targeted by primary (regular, 
complex, small-distance) and secondary (occasion-
al, marked by single types, long-distance) edges.

Eight of the 27 vessel types from Tiszabura rep-
resent essential elements of the Eastern Urnfield 
culture’s inventory (Fig. 2, 8, 18–22). Even so, the 
intensive interaction zone of the site is positioned 
along the middle course of the river Tisza, be-
tween the estuaries of the Sajó and the Körös. The 
geographical distribution of the elements in the 
network in this area is even; based on the weight of 
the participants and the degree of the connections, 
the presence of a chain system of interaction is as-
sumed, where sites neighbouring the ones located 
in a river valley are also connected. Usually, those 
sites enter this system, the distance of which from 
a riverside settlement is not more than that of two 
riverside settlements.

As the Fruchterman–Reingold model has already 
shown above, the “small world” connects with two 
clusters. The structure of the western connections 
differs from the peripheral network maintained with 
the South. The presence of a so-called “interaction 
bridge”, built of weighted edges between the central 
course of the Tisza and the Mezőföld region is a fun-
damental difference compared to the high number 
of weak connections maintained with the South. 
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This strong connection is reflected in the appear-
ance of pottery and bronze object types of the East-
ern Urnfield culture in the Great Hungarian Plain. 
The multiple edges forming the interaction bridge 
reveal that the issue is much more complicated than 
it could be described by the exchange of single pres-
tige items: the effects appearing in the study area 
penetrate deeper levels of the material culture, even 
reaching the inventory of the average household, 
and affecting both vessel types and functional type 

groups, i.e., use patterns. However, the exchange and 
migration model of M. S. Przybyła (Przybyła 2010, 
98, Fig. 7) may only be tested when a data set of suit-
able quantity and quality can be obtained from the  
Danube–Tisza Interfluve region.

The background of the southern connections 
is fundamentally different, as the high number of 
weak edges stands exclusively for large, representa-
tive vessels. The exclusive presence of single edges in 
this case, i.e., the fact that the motion of large, rep-

100

Fig. 7 Resource distribution model of the primary and secondary interaction zones of the Tiszabura site, generated 
with the Fruchterman–Reingold algorithm (blue: Eastern Alpine region; green: Transdanubia; purple: Middle Tisza 

region and northern Great Hungarian Plain; orange: southern Great Hungarian Plain and the Banat region)  
7. kép A tiszaburai lelőhely elsődleges és másodlagos interakciós zónáinak Fruchterman–Reingold-algoritmussal 

generált erőforrás-eloszlási modellje (kék: kelet-alpi régió; zöld: Dunántúl; lila: Közép-Tisza-vidék és Észak-Alföld; 
narancssárga: Dél-Alföld és Bánát)
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resentative vessels is not linked with any other vessel 
type or set might suggest that the interaction system 
delineated between the southern part of the Great 
Hungarian Plain and the Middle Tisza Region was 
maintained only for a short time, and its emergence 
might be linked with a single prestige item or its con-
tent, or with a specific, unknown interaction behind 
a prestige item. M. S. Przybyła already defined this 
network as a reciprocal exchange system (Przybyła 
2010, 90, Fig. 2), based on the representative vessels 
of the Belegiš II group in the Bánság (Voivodina) 
area, though he divided it into 200 km-wide zones 
(Przybyła 2010, 97, Fig. 6). His model ignores the 
distortion caused by the Tisza acting as a corridor, 
an effect a georeferenced network can elucidate.

Weighted random network of the sites with analogies 
at Tiszabura

The interaction network based on the find material 
of the Tiszabura settlement might be reduced by ap-
plying a k-nearest neighbour query, thus eliminat-
ing long-distance connections and the ones travers-

ing impassable terrain, to align with the principle 
of minimum energy investment as well as with the 
higher probability of non-prestige items being ex-
changed in a regional network with a chain struc-
ture (Michelaki 2008, 376; Earle et al. 2011, 435). 
The spread of foreign cultural impacts affecting 
ceramic styles and pottery technologies is mutual 
rather than one-way (Kreiter 2006, 160), therefore 
the connections must also be dichotomic, i.e., undi-
rected. The total number of edges in the filtered in-
teraction network stays under 1000, thus a transpar-
ent graph becomes available, which can be weighted 
by the number of edges between sites. The complex-
ity of the edges becomes important in this model, as 
the higher the weight of an edge is (i.e., the number 
of type variants providing the base of a connection), 
the higher becomes the probability that the interac-
tion is both real and lasting. This is also true for the 
degree of the nodes, i.e., the type variants appearing 
on a site: the similarly high degrees of neighbour-
ing settlements reflect communities with parallel 
cultural trends, resulting in the emergence of very 
similar cultural packages.

weight of the edges

1                                  17

45–83
24–44
11–23
1–10

number of the edges 

Fig. 8 Unweighted, georeferenced, scale-free graph based on the analogies of the ceramic finds  
of the Tiszabura settlement (weight of the edge = the number of identical ceramic types;  

the number of the edges = the number of links a site has with other sites)  
8. kép A tiszaburai kerámialeletek párhuzamai alapján generált, georeferált, súlyozatlan, skálafüggetlen gráf  

(élek súlya = az azonos kerámiatípusok száma;  
élek száma = egy lelőhely más lelőhelyekkel fenntartott kapcsolatainak a száma)
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The small world in the georeferenced network 
is positioned along the middle course of the Tisza 
and in the surrounding area with a perimeter of 
about 50–60 km (Fig. 9). According to the micro-
region cadastre system of Hungary, its fringes al-
most completely register with two mesoregions, 
the Middle Tisza Region (1.7) and the Northern 
Great Plain’s Alluvial Fan (1.9) (Dövényi 2010, 
151–186, 195–221), meaning, that in this case, the 
network fits not only with the cultural but also 
with the geographical environment. The isolation 
of the cluster is determined by two factors, which 
are also present in the find material of the Tisz-
abura settlement. One of these is the Alföld (Great 
Hungarian Plain) variant of the Tumulus culture, 
namely, the occurrence of the vessels (pots, bowls 
and cups), serving as prefiguration for the archaiz-
ing types in the inventory of Tiszabura, during 
the preceding period, the distribution of which 
matches exactly the small world’s geographical 
position. The other factor is the distribution pat-
tern of the find material with new kinds of shapes 
and decoration, of Transdanubian and Eastern Al-

pine origin, which is only present in the territory 
of the Great Hungarian Plain for a short period 
(70–100 years; V. Szabó 2017, 242–247). In this 
case, the role of the Eastern Alpine component of 
the early Urnfield culture seems to be prevalent, as 
the greatest impact on the material culture of the 
communities occupying the Middle Tisza Region 
arrived from a cluster in the region of the Bakony 
Mountains. The weighted random graph also re-
veals the role of the sites in the Mezőföld region in 
eastern Transdanubia, which form an embryonic 
bridge between the two small worlds (in terms of 
vegetation the Mezőföld region is part of the Great 
Hungarian Plain macroregion). The appearance of 
this bridge effect in the graph may be explained 
by a stylistic balance of their archaeological re-
cord, where the proportion of archaic components 
(Alföld Tumulus culture) and new elements (early 
Urnfield culture) is equal (Jankovits, Váczi 2013, 
64–66). The application of additional data on pot-
tery technology and use might enable one to de-
tail the weighted, random graph, based on pottery 
types and stylistic groups.

weight of the edges

1                                  17

45–83
24–44
11–23
1–10

number of the edges 

Fig. 9 Weighted, georeferenced, scale-free graph based on the analogies of the ceramic finds  
of the Tiszabura settlement, reduced by a k-nearest neighbour query (weight of the edge = the number of identical 

ceramic types; the number of the edges = the number of links a site has with other sites) 
9. kép A tiszaburai kerámialeletek párhuzamai alapján felépített, súlyozott, georeferált, k legközelebbi szomszéd  

lekérdezéssel redukált, skálafüggetlen gráf (élek súlya = az azonos kerámiatípusok száma;  
élek száma = egy lelőhely más lelőhelyekkel fenntartott kapcsolatainak a száma)
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The spread of a surface treatment technique and its 
appearance in the network

Graphite coating is the only finishing technique in 
the ceramic material of the Tiszabura settlement 
with prestige value. This value adds up several com-
ponents, including the acquisition of graphite, re-
quired in quantity for the process, and the complex 
chaîne opératoire with several steps from pre-firing 
graphite polishing to a well-regulated firing in a nar-
row thermal range (Kreiter et al. 2014, 134).

The weighted random graph queried by the oc-
currence of graphite-coated vessels narrows it to 
three clusters (Fig. 10). This happens because in this 
case not well-defined types are displayed, but only 
the spread of a single technological innovation: thus, 
the total number of participants is way lower, which 
brings about an exponential decrease in the number 
of related edges as well as a reduction of the value of 
the k-nearest neighbour. Ultimately, without a large 
number of high-degree nodes, the network falls apart.

The spread of the technological innovation repre-
sented by the graphite coating technique cannot be 
modelled due to the characteristics of the use of the 
bearing items (vessels). For the distribution of eve-

ryday pottery only a local, perhaps chain-structured 
exchange network was delineated (Earle et al. 2011, 
435), the utilization of which is plausible also in the 
case of graphite-coated vessels. However, it is much 
more complicated or even impossible to reconstruct 
the potential spread of a specific technological inno-
vation or surface treatment method across macro-
regional networks – just like in the case of bronze 
prestige items (Váczi 2014, 279–280). One can only 
say that in general there is a linear correlation be-
tween the increase in the intensity of interactions, 
and the spread of new types and finishing technolo-
gies (Kreiter 2012, 253, 261).

A similar picture seems to be unfolding in the 
case of the graphite coating technique, appearing in 
Tisza-region sites. Where the connection between 
settlements is characterized by both higher degree 
nodes and more complex edges, the appearance of 
graphite coating is more frequent. These higher case 
numbers behind the edges generate the small clus-
ter that is embracing the sites located in the Tisza 
region. Compared to the Transdanubian and East-
ern Alpine clusters the degree values in this small 
world are disproportionally high, reflecting that this 
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Fig. 10 Weighted, georeferenced, scale-free graph based on the analogies of the ceramic finds of the Tiszabura settle-
ment, reduced by a k-nearest neighbour query and the presence of graphite coating 

10. kép A tiszaburai kerámialeletek párhuzamai alapján generált, súlyozott, georeferált, k legközelebbi szomszéd lekér-
dezéssel és a grafitos felületkezelés meglétével redukált, skálafüggetlen gráf
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technological procedure of western origin became 
an individual stylistic element in settlements of the 
Middle Tisza Region during the pre-Gáva period.

Graphite coating as a stylistic element

The graphite coating technique may also be inter-
preted as a stylistic element; its appearance prompts 
excessive values at three points in the statistics of the 
find material of the Tiszabura settlement, which are 
difficult to compare to any site in the Middle Tisza 
Region. 

First, the proportion of graphite coated vessels in 
the ceramic material of the settlement is extremely 
high (Fig. 3). This proportion is not repeated, in 
fact, not even approached by any other participant 
in the graph based on graphite coated vessels. The 
phenomenon cannot be properly explained until 
further data becomes available from contemporary 
nearby settlements of similar size, as the distribu-
tion of finds among features clearly shows that the 
appearance of graphite coated vessels is not linked 
with the surroundings of a building, or a single event 
reflected by the infill of a specified feature, but it is 
rather present as a constant component in the waste 
formation cycle of the settlement. The only excep-
tion is Feature 285, a well, filled to level with waste by 
the surrounding households after its abandonment, 
which thus produces exceptional values for vessel 
count in the case of every type.

The second point is total numbers: the quantity 
of graphite-coated specimens among types of Trans-
danubian late Tumulus – early Urnfield culture ori-
gin, serving as a base of the find material, actually 
exceeds the total sum of all available analogies from 
Transdanubia.

Differences also appear in the area of application: 
in the material of the Tiszabura settlement graphite 
coating is applied to types that in their original dis-
tribution area are not treated this way. These are most 
frequently the types that represent the southern con-
nections in the random graph: large, biconical ves-
sels with a conical neck, with burnished garlands on 
the neck, as well as short, channelled patterns and 
upward- or downward-facing, small knobs on their 
shoulders. The most frequent container type vari-
ants in the southeastern part of the Great Hungarian 
Plain are usually not treated with graphite coating 
(Váczi 2016, 189, 4. kép), but in Tiszabura it was ap-
plied on 5.5% of the containers with a conical neck 
and garland decoration.

Glocalization and/or hybridization at Tiszabura

It is rather difficult to describe and interpret this sur-
face treatment method generating excessive values, 
as a phenomenon, as its character implies both glo-
calization and hybridization.

The widespread utilization of graphite coating 
in the find material of the Tiszabura site might be 
interpreted as a process related to glocalization. In 
sociology, glocalization is the phenomenon where 
a widespread foreign element is transformed into a 
new, local characteristic (Khondker 2004, 4; Sharma 
2009, 47; Ramona 2010, 185). In this case, a surface 
treatment method of the early Urnfield culture in 
the Eastern Alpine region and Transdanubia be-
came adapted and turned into a local characteristic. 
Glocalization, in this case, could be substantiated if 
it was possible to add the exchange system and ac-
cumulation or distribution points of raw graphite to 
the graph.

The application of graphite coating to container 
types of southern origin refers to hybridization, 
though in this case a recipient, i.e., an original cul-
tural entity with non-hybrid types should also be 
defined (Stockhammer 2012, 48). This process is a 
bit forced, but to provide the most precise model of 
an exchange system or interaction network one has 
to work with categories like “original”, “archaizing”, 
“new” or “hybrid” – with their arbitrary character 
constantly underlined (Stockhammer 2013, 23). In 
the case of the pre-Gáva period in the Great Hungar-
ian Plain, even the “original” material culture is of a 
mixed character, amalgamating archaizing elements 
of Tumulus culture origin, and new components 
from the Urnfield culture. One can only mention 
hybridization in the context of a find material from 
a cultural substrate like this (produced by a com-
munity existing during the Tumulus – early Urnfield 
culture period), as the intermixing appears in the 
utilization and waste formation patterns, and also, 
as – apart from a single vessel type – stylistic or tech-
nological blending is not present.

Summary

The extension of the interaction network presented 
above, together with the number of components 
with a prestige value, raises a question about the so-
cial position of the people who maintained it. Ac-
cording to concepts from the field of systems theory, 
widely accepted by researchers of the Bronze Age, 
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long-distance networks or those circulating items 
requiring complex technologies and large-scale re-
source investment can be connected with the war-
rior elite (Frankenstein, Rowlands 1978, 82; Ap-
padurai 1986, 57; Sherrat 1994, 340; Ottaway 2001, 
104). In the case of the Tiszabura site only the ac-
quisition of graphite and the application of complex 
technologies match these criteria, though in lack of 
contemporary (Late Bronze Age) data on the pos-
sible source area of the graphite even this informa-
tion is indirect: it may only be assumed, based on 
finds dated to the Iron Age, that some mines in the 
Eastern Alpine region and the territory of the Czech 
Republic were in use during the end of the Bronze 
Age (Trebsche 2011, 456–457).

This hypothesis is also contradicted by the fact 
that the nearest analogies of this small world in the 
Middle Tisza Region are known from the find mate-
rial of village-like settlements similar to Tiszabura. 
There are no resource-consuming fortified settle-

ment structures (e.g., Szeverényi et al. 2017) or depot 
finds that would suggest the intention to accumulate 
bronze (e.g., Říhovský 1982, Tab. 47–61). And still, 
the impacts reaching this cluster arrive from such a 
large distance that is only characteristic of sites in 
a central position. This anomaly is hard to dissolve, 
as without vicinal settlements of similar size, with a 
find material processed similarly, it cannot be decid-
ed whether the mosaic picture, drawn by the find 
material and the imperfect nature of the methods, 
results in the invisibility of a leading social stratum 
or the absence of an elite with organizing power in 
the above-outlined system.
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Notes

1	 The matrix (Brandes et al. 2013, 7, Fig. 2, c) on which 
the analysis is based is available: https://plotly.
com/~vaczigabor/9/

2	 An initial stage of the current research was presented 
by the author under the title Kibogozhatatlanság.  
A glokalizáció jegyei egy késő bronzkori közösség éle-

tében – Untangleability. Marks of glocalisation in the 
life of a Late Bronze Age community at the conference 
Évezredek a Közép-Tisza mentén. Kapcsolatok és háló-
zatok – Millennia of the Middle Tisza Region. Connec-
tions and networks on the 17th of October 2019 in the 
Damjanich János Museum in Szolnok.

List 1 Sites with analogies of the ceramic finds in the network analysis [their number of connections in the network] 
1. Lista A kerámiatípusok párhuzamait tartalmazó lelőhelyek a hálózatelemzésben [kapcsolataik száma a hálózatban]

1.	 Abrahám, SK (Veliačik 1970) [10]
2.	 Aljmaš, HR (Forenbaher 1988) [9]
3.	 Baierdorf, A (Lochner 1986) [20]
4.	 Bajč, SK (Paulík 1963) [4]
5.	 Bakonybél, H (Kemenczei 1990) [12]
6.	 Bakonyjákó, H (Jankovits 1992b) [20]
7.	 Bakonyszűcs, H (Patek 1970; Kemenczei 1990; 

Jankovits 1992a) [5]
8.	 Balatonfűzfő, H (Ilon 2015) [21]
9.	 Balatonmagyaród, H (Horváth 1994) [11]
10.	 Batina, HR (Forenbaher 1988) [8]
11.	 Bešeňov, SK (Paulík 1963) [5]
12.	 Blučina, CZ (Říhovský 1961; Říhovský 1982) [13]
13.	 Bobda, RO (Forenbaher 1988; Gumă 1993) [12]
14.	 Bratislava-Devín, SK (Plachá, Paulík 2000) [6]
15.	 Burgschleinitz, A (Lochner 1991) [19]
16.	 Čaka, SK (Točik, Paulík 1960; Paulík 1963) [18]
17.	 Čenta-Čajšik, SRB (Bukvić 2000) [12]

18.	 Cruceni, RO (Forenbaher 1988; Gumă 1993) [13]
19.	 Csabrendek, H (Kemenczei 1990) [23]
20.	 Cserszegtomaj, H (Szántó 1953) [15]
21.	 Csongrád, H (V. Szabó 2002; V. Szabó 2004b) [84]
22.	 Csorva/Ruzsa, H (Trogmayer 1963) [56]
23.	 Dalj, HR (Vinski-Gasparini 1973;  

Forenbaher 1988) [11]
24.	 Dubovac, SRB (Foltiny 1985; Forenbaher 1988; 

Bukvić 2000) [10]
25.	 Érmihályfalva, RO (Foltiny 1985) [7]
26.	 Farkasgyepű, H (Ilon 1988; Jankovits 1992a) [17]
27.	 Freischling, A (Lochner 1991) [8]
28.	 Gelej, H (Kemenczei 1975) [38]
29.	 Gemeinlebarn, A (Szombathy 1929) [17]
30.	 Getzersdorf, A (Maurer 1971) [2]
31.	 Großmeiseldorf, A (Berg 1952) [10]
32.	 Gusen, A (Trnka 1992) [7]
33.	 Gyoma, H (Maráz 2015) [26]

https://plotly.com/~vaczigabor/9/
https://plotly.com/~vaczigabor/9/
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34.	 Haindorf, A (Lochner 1991) [9]
35.	 Hárskút, H (Kemenczei 1990) [8]
36.	 Hódmezővásárhely, H (V. Szabó 1996) [27]
37.	 Horn, A (Lochner 1991) [15]
38.	 Igrici, H (Hellebrandt 1990; V. Szabó 2002) [43]
39.	 Iharkút, H (Jankovits 1992a) [2]
40.	 Illmitz, A (Willvonseder 1938) [9]
41.	 Ipel’sky Sokolec, SK (Paulík 1963) [8]
42.	 Isztimér, H (Kustár 2000) [32]
43.	 Jánosháza, H (Lázár 1955; Kemenczei 1990; 

Jankovits 1992a) [20]
44.	 Jánoshida, H (V. Szabó 2002; V. Szabó 2004b) [54]
45.	 Jánosszállás, H (V. Szabó 1996) [9]
46.	 Jászberény, H (Csalog, Kemenczei 1966) [13]
47.	 Karaburma, SRB (Todorović 1977) [9]
48.	 Kiskunfélegyháza, H (V. Szabó 2002) [13]
49.	 Knićanin, SRB (Bukvić 2000) [12]
50.	 Kolta, SK (Paulík 1966) [14]
51.	 Koroncó, H (Kemenczei 1990) [19]
52.	 Kóspallag, H (Kemenczei 1975) [1]
53.	 Kovačica, SRB (Forenbaher 1988; Bukvić 2000) [12]
54.	 Kömpöc, H (V. Szabó 1996) [18]
55.	 Lhánice, CZ (Říhovský 1982) [6]
56.	 Maiersch, A (Lochner 1991) [10]
57.	 Maissau, A (Lochner 1991) [6]
58.	 Marcelová, SK (Paulík 1963) [2]
59.	 Margita, SRB (Forenbaher 1988; Bukvić 2000) [13]
60.	 Mende, H (Kemenczei 1975) [25]
61.	 Ménfőcsanak, H (Ilon 2014) [11]
62.	 Mezőberény, H (Maráz 2015) [67]
63.	 Mezőcsát, H (V. Szabó 2002) [44]
64.	 Mezőkovácsháza, H (Kemenczei 1984;  

V. Szabó 2002) [9]
65.	 Moldova Nouă, RO (Gumă 1993) [6]
66.	 Mosonszolnok, H (Sőtér 1892) [4]
67.	 Nadap, H (Váczi 2013) [3]
68.	 Nagyrév, H (V. Szabó 2002) [23]
69.	 Németbánya, H (Ilon 1985; Ilon 1987; Ilon 1996) 

[19]
70.	 Oberbergern, A (Lochner 1994) [21]
71.	 Oberravelsbach, A (Lochner 1991) [5]
72.	 Očkov, SK (Paulík 1962) [11]
73.	 Opovo, SRB (Forenbaher 1988; Bukvić 2000) [8]
74.	 Osijek, HR (Forenbaher 1988) [7]
75.	 Pecica, RO (Foltiny 1985; Forenbaher 1988) [10]

76.	 Perlez, SRB (Medović 1989; Bukvić 2000) [12]
77.	 Pleissing, A (Lochner 1991) [4]
78.	 Polgár, H (V. Szabó 2004b) [53]
79.	 Pöttsching, A (Foltiny 1966) [4]
80.	 Privlaka/Perlaka, HR (Forenbaher 1988;  

Forenbaher 1994) [7]
81.	 Ravelsbach, A (Lochner 1991) [8]
82.	 Sárbogárd, H (Jankovits, Váczi 2013) [34]
83.	 Sarkadkeresztúr, H (Jankovits 2004) [2]
84.	 Šarovce, SK (Paulík 1963) [10]
85.	 Sečanj, SRB (Bukvić 2000) [11]
86.	 Sommerein, A (Kaus 1991) [6]
87.	 Straning, A (Lochner 1991) [13]
88.	 Şuncuiuş, RO (Gumă 1993) [3]
89.	 Surčin, SRB (Vinski-Gasparini 1973; Forenbaher 

1988) [9]
90.	 Susani, RO (Stratan, Vulpe 1977) [4]
91.	 Sväty Peter/Dolný Peter, SK (Paulík 1963) [5]
92.	 Sviniţa, RO (Gumă 1993) [3]
93.	 Szentes-Belsőecser, H (V. Szabó 1996) [60]
94.	 Szigetszentmiklós, H (Vadász 1992) [14]
95.	 Szőreg, H (Foltiny 1941; V. Szabó 1996; V. Szabó 

2004b) [40]
96.	 Tápé-Kemeshát, H (V. Szabó 2002) [57]
97.	 Tikvaniul Mare, RO (Gumă 1993) [6]
98.	 Timisoara, RO (Gumă 1993) [10]
99.	 Tiszabő, H (Kemenczei 1975; V. Szabó 2002) [5]
100.	 Tiszabura, H (Váczi 2010; Váczi 2016; Váczi 2018) 

[83]
101.	 Tiszacsege, H (V. Szabó 2004a) [32]
102.	 Tiszahegyes/Idjoš, SRB (Foltiny 1985) [17]
103.	 Tiszapüspöki, H (V. Szabó 2004a) [38]
104.	 Topolčany, SK (Točik, Paulík 1960) [9]
105.	 Ugod, H (Mithay 1988; Ilon 1992) [21]
106.	 Vatin, SRB (Foltiny 1985; Bukvić 2000) [9]
107.	 Velatice, CZ (Říhovský 1982) [5]
108.	 Vinkovci, HR (Forenbaher 1988) [8]
109.	 Vojlovica, SRB (Bukvić 2000) [11]
110.	 Vörs, H (Honti 1993) [4]
111.	 Vršac, SRB (Bukvić 2000) [11]
112.	 Vučedol, HR (Forenbaher 1990) [9]
113.	 Wieselfeld, A (Beninger 1961) [15]
114.	 Zellerndorf, A (Lochner 1991) [4]
115.	 Zirc, H (Jankó 1911; Jankovits 1992a) [11]
116.	 Zurndorf, A (Helgert 1995) [30]
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A Tiszabura határában feltárt, falusias jellegű tele-
pülés a Tisza bal partján, egy ÉK–DNy-i irányú, az 
ártérből 5–6 méterre kiemelkedő, kettős dombháton 
terül el. A terepbejárási adatok és a feltárás alapján 
a település max. 2,5–3 ha-os kiterjedésű lehetett  
(1. kép 1). A település feltárt, 2 ha-os részletét 92 gö-
dör, 19 cölöpszerkezetes épület egésze vagy részlete, 
egy rováskút, és a déli határán egy mély árok alkotja. 
A feltárt leletanyag alapján a település a Gáva-kul-
túrát megelőző pre-Gáva-horizontra, a Reinecke  
Br D–Ha A1 átmeneti időszakra, a Kr. e. 14. szá-
zad második felére és a 13. század elejére keltezhető  
(V. Szabó 2017, 242–247).

A tárgyi emlékanyag 95%-át a kerámialeletek al-
kotják, ezért ez a leletcsoport a legstabilabb adatbázi-
sa a kapcsolatrendszerek elemzésének, főként, hogy 
a párhuzamba hozható lelőhelyek többségén nem 
volt fémkereső műszeres kutatás, és emiatt a fém 
leletanyag erősen alulreprezentált a tiszaburai lelő-
helyhez képest. Kérdés, hogy a kerámia leletanyag 
alkalmas-e arra, hogy tovább tagolja vagy átalakít-
sa a bronztárgyak alapján generálható hálózatokat 
(Váczi 2014). Főként, hogy a kerámiára alapozott 
interakciós hálózatoknál látszik érvényesülni az a 
rendszerelméleti alaptétel, miszerint a távolság növe-
kedésével csökken a hasonlóság mértéke (Hart 2012, 
128) és ezzel növekszik a hálózaton belüli kisvilágok 
képződésének a lehetősége.

A késő bronzkorra jellemző uniformizálódás, 
vagyis a típusspektrum és a stíluselemek számának 
csökkenése miatt a funkcionális, formai és díszítés-
beli változók kombinált lekérdezésével rendszerez-
hető a kerámia leletanyag. A funkcionális csopor-
tokon belül forma vagy felületkezelés szerint lehet 
altípusokat leválogatni, melyek időrendi vagy hasz-
nálat szerinti különbségekre utalhatnak. Tiszaburán 
a tipológiai feldolgozás eredményeként 47 változó 
különíthető el (2. kép). Ebben a felosztásban külön 
változóként szerepelnek az egyes funkcionális vagy 
formai variánsok grafittal bevont altípusai. Ennek 
oka, hogy a korszak fazekasságában az elsődleges 
reprezentációs technológiának számító felületi gra-
fitozás kiugróan magas számban került elő (3. kép).

A lelőhely leletanyagának párhuzamait térképre 
vetítve határolható le az a terület, melyet a kapcso-
latok elemzésekor egy Tiszabura központú, „site-
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centric” hálózat modelltereként lehet használni 
(Evans et al. 2012, 1) (4. kép). Fontos hangsúlyozni, 
hogy ez a centrális szerkezetű modell csak a kiindu-
lópontja a hálózatelemzésnek, a felvázolt kötések lé-
tezésének valószínűsége fordítottan arányos a távol-
ság növekedésével.

A tiszaburai párhuzamokkal rendelkező 116 lelő-
hellyel (1. lista) generált hálózat alapvetően nem vesz 
figyelembe távolságot és kapcsolódási irányt (5. kép), 
csak a résztvevő elemek mennyisége és a kapcsola-
tok összetettsége alapján alakítja ki a legvalószínűbb 
modellteret. Ennek a kapcsolati tömegvázlatnak a 
középpontjában Tiszabura helyezkedik el, ami ter-
mészetes, mert a változók (edénytípusok) számát, a 
kötések súlyát (két lelőhely közötti kapcsolat száma) 
a tiszaburai lelőhelyen talált leletanyag határozta 
meg az adatbázisban. Az azonos fokszámmal (egy 
lelőhely más lelőhelyekkel fenntartott kapcsolatai-
nak a száma) rendelkező lelőhelyek számának elosz-
lása (6. kép) jelzi, hogy a kapott gráf skálafüggetlen, 
csomópontjaiban önálló fejlődésre képes hálózat. 
A georeferálatlan, skálafüggetlen hálózat szerke-
zetében is kimutatható az a halmaz, mely az első, 
centrális szerkezetű gráfban már körvonalazódott: 
a tiszaburai közösség elsődleges interakciós tere egy 
zárt, többszörös kötésekkel és magas fokszámú részt-
vevőkkel rendelkező klaszteren belül helyezkedik el.

A tiszaburai lelőhely elsődleges és másodla-
gos interakciós zónáit a Fruchterman–Reingold-
algoritmussal generált erőforrás-eloszlási modell je-
leníti meg a legpontosabban (Fruchterman, Reingold 
1991) (7. kép): a hálózat központi része szerkezetileg 
összekapcsolódik egy gyenge kötésekből álló másod-
lagos körrel, ugyanakkor magas számú kötésekkel 
kapcsolódik egy perifériális rendszerhez.

A két másodlagos zóna szerkezeti különbsége 
mögött két kulturális tömb eltérő anyagi kultúrája 
húzódik meg. A magas fokszámú kötésekkel kap-
csolódó klaszter a keleti urnamezős művelődés du-
nántúli és kelet-alpi lelőhelyeit foglalja magába. Az 
összetett kötéseket az említett régiók stílusjegyeinek 
(V. Szabó 2017, 247, Fig. 12, 1–13; Ilon 2019, 260, 
Abb. 5, 44–51) intenzív tiszaburai jelenléte alapozza 
meg, mely természetes jelenség, ismerve a pre-Gáva 
időszak közép-Tisza-vidéki kulturális képét (V. Sza-
bó 2017, 243–244; Váczi 2018, 270–271). A gyenge 
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kötésekből álló körbe dél-alföldi, bánáti és szlavóniai 
lelőhelyek tartoznak. Homogén kapcsolati hálózatuk 
oka, hogy egyetlen tárgycsoport köti őket össze a 
tiszaburai lelőhellyel: a kannelúrákkal, girlandokkal 
díszített, kúpos vagy hengeres nyakú tárolóedények 
(Váczi 2016, 189, 4. kép).

A súlyozatlan hálózat georeferált változatán már 
jobban értelmezhető az előzőekben modellezett köz-
ponti és perifériális részekre bontott szerkezet (8. kép).  
A georeferált hálózatnál nagyobb hangsúlyt kap lelő-
helyenként a résztvevő elemek (edénytípusok, felü-
letkezelési technológiák) száma, illetve a lelőhelyek 
közötti kötések összetettsége (edénytípusok szerint 
többszörössége), mert ezek segítségével lehet kimu-
tatni az elsődleges (rendszeres, összetett, kistávolságú) 
és a másodlagos (eseti, egy-egy tárgytípussal jelzett, 
nagytávolságú) kötések által lefedett földrajzi régiókat. 

A tiszaburai lelőhely 27 edénytípusából 8 a keleti-
urnamezős kör kerámiaművességének meghatározó 
eleme (2. kép 8, 18–22). Ennek ellenére a vizsgált le-
lőhely intenzív interakciós zónája a Tisza völgyének 
középső – a Sajó és a Körös közötti – szakaszára te-
hető. Ezen a részen a hálózat elemeinek a földrajzi 
eloszlása kiegyenlített, a résztvevők foka és a kapcso-
latok súlya alapján láncolatos kapcsolati rendszert 
lehet feltételezni, melyhez a folyóvölgyi területtel 
szomszédos lelőhelyek is kapcsolódnak. Jellemzően 
azok a távolabbi lelőhelyek kötődnek a leírt folyó-
szakasz lelőhelyeihez, melyek nincsenek távolabb a 
Tiszától, mint a folyó menti lelőhelyek egymástól.

A tiszaburai lelőhely leletanyaga alapján felépí-
tett kapcsolatrendszer k legközelebbi szomszéd le-
kérdezéssel redukálható, mellyel leválogathatók a 
nagy földrajzi távolságú, illetve nem járható terüle-
ten átmenő kapcsolatok, igazodva ezzel a legkisebb 
energiabefektetés elvéhez és a presztízsértékkel nem 
rendelkező tárgyak láncolatos, regionális szinten ki-
épülő csererendszerek nagyobb előfordulási valószí-
nűségéhez (Michelaki 2008, 376; Earle et al. 2011, 
435). A kerámiastílusokat és fazekastechnológiákat 
érő, nem egyirányú, inkább kölcsönösként meghatá-
rozható hatások (Kreiter 2006, 160) miatt a kapcsola-
toknak is dichotóm, irányítatlan típusúaknak kell len-
niük. A georeferált hálózat ebben az esetben a Tisza 
völgyének középső szakaszán és annak 50–60 km-es 
zónájában alakít ki egy klasztert (9. kép), melynek ha-
tárai szinte teljes egészében megegyeznek Magyaror-
szág kistájkataszter szerinti Közép-Tisza-vidék (1.7) és 
az észak-alföldi hordalékkúp síkság (1.9) nevű közép-
tájakkal (Dövényi 2010, 151–186, 195–221).

A tiszaburai lelőhely kerámia leletanyagában 
a grafitos felületkezelés az a technológiai újítás, 
melyhez presztízsérték köthető, mert a művelethez 
szükséges, nagy mennyiségű grafit beszerzése, to-
vábbá az összetett műveletsor (Kreiter et al. 2014, 
134) egyaránt értéknövelő tényező. A súlyozott, 
skálafüggetlen gráf adatbázisát a grafitos felületke-
zelést kapott kerámiák előfordulási adataival szűrve, 
a hálózat három kisvilágra szűkül (10. kép). Ennek 
oka, hogy a jól meghatározható típusokkal szemben 
ebben az esetben egy technológiai újítás elterjedését 
próbálja modellezni a gráf, de a részvevők alacsony 
száma miatt hatványozottan csökken a kapcsoló-
dások száma. A technológiai újítást jelentő grafitos 
felületkezelés elterjedése a hordozófelület – vagyis a 
kerámia edények – hálózatokon belüli „viselkedése” 
miatt nem modellezhető. A kerámiák csererendsze-
rének csupán lokális szintű, esetleg láncolatos jellege 
bizonyítható (Earle et al. 2011, 435), ez esetünkben is 
valószínűsíthető. Ugyanakkor nehezebben vagy nem 
rekonstruálható, hogy egyes technológiai újítások, 
felületkezelési eljárások milyen módon mozogtak 
a bronz presztízstárgyakéhoz hasonló, makro-re-
gionális szintű hálózatokon. Annyi megállapítható, 
hogy általában az interakció intenzitásának a növe-
kedésével egyenes arányban nő az új formák és az új 
felületkezelési technológiák elterjedésének sebessége 
is (Kreiter 2012, 253, 261). Ez a kép bontakozik ki a 
grafitos felületkezelési technológia esetében a Tisza 
mentén. Azok között a lelőhelyek között, ahol a kap-
csolatok esetszáma és fokszáma magas, ott gyako-
ribb a grafitozás alkalmazása is. Ez a magas esetszám 
generálja azt a kisvilágot, melybe a Tisza menti lelő-
helyek tartoznak. A dunántúli és kelet-alpi elemek-
hez képest aránytalanul magas fokszám jelzi, hogy a 
nyugati irányú kapcsolatokkal rendelkező technoló-
gia a Közép-Tisza vidékén önálló stíluselemmé vált a 
pre-Gáva periódusban.

Nehezen megválaszolható, hogy a kiugró men�-
nyiségi értékeket mutató felületkezelési technológia 
milyen jelenségként interpretálható, mert egyszerre 
mutat glokalizációra (Khondker 2004, 4; Sharma 
2009, 47; Ramona 2010, 185) és hibridizációra 
(Stockhammer 2012, 23, 48) utaló jegyeket. A be-
mutatott kapcsolati hálózat kiterjedtsége és a presz-
tízsértékű elemek kiemelése után felvetődik a kér-
dés, hogy milyen a társadalmi helyzete a rendszer 
fenntartóinak. A bronzkorkutatás elfogadott rend-
szerelméleti tételei szerint a nagy távolságokkal vagy 
a bonyolult technológiájú és nagy alapanyag-igényű 
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tárgyakkal kiépülő hálózatok a fegyveres elithez köt-
hetők (Frankenstein, Rowlands 1978, 82; Appadurai 
1986, 57; Sherratt 1994, 340; Ottaway 2001, 104). 

Mindennek ellentmond, hogy a legközelebbi pár-
huzamok, melyek a Tisza menti kisvilágot jellemzik, 
Tiszaburához hasonló, faluszerű településekről is-
mertek. Egyiken sincs nagy energiabefektetést igény-
lő, erődített településszerkezet (pl. Szeverényi et al. 
2017) vagy a deponálással kimutatható bronzfel-
halmozási szándék (pl. Říhovský 1982, Tab. 47–61).  

Mégis olyan távolságról induló hatások érnek el 
ebbe a klaszterbe, ami központi szerepű lelőhelyekre 
jellemző. Ez az anomália nehezen feloldható, mert 
amíg nincsenek a térségből hasonló méretű és ha-
sonló szempontrendszerrel feldolgozott települések, 
addig nem dönthető el, hogy a leletanyag adta mo-
zaikos kép és a módszerek kiforratlan jellege miatt  
nem látjuk a vezető társadalmi réteget, vagy nem is 
lehet szervező erővel rendelkező elittel számolni a 
felvázolt rendszerben.
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