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CONNECTING THE DOTS IN THE ADRIATIC-IONIAN AREA.
LONG-DISTANCE NETWORKS IN THE 3* MILLENNIUM BC.

Maja Gori*, Andrea Di Renzoni*¥, Elena Carletti***

ABSTRACT — The so-called Cetina culture can be described as a widespread pattern of interconnec-
tions traceable through a particular ceramic style that spread in the Adriatic-Ionian area in the sec-
ond half of the 3" millennium BC. The diffusion of Cetina ceramic types across the central Mediter-
ranean is the material evidence reflecting the movement of small groups of seafarers and testifying
to recurrent contacts. In this paper we attempt to provide further explanation for these patterns by
adopting a community of practice approach in the analysis of networks, and focusing mainly on the
ritual and ideological sphere. By applying modularity analysis, we then attempt the reconstruction
of the Cetina network structure by singling out different smaller clusters interacting within the same
larger network.

KEYWORDS — Adriatic-lonian area, Network Analysis, Community of Practice, Rituality

RIASSUNTO — La cosiddetta cultura di Cetina puo essere descritta come un modello di interconnessioni
rintracciabili attraverso un particolare stile ceramico diffuso nellarea adriatico-ionica nella seconda
meta del terzo millennio a.C. La diffusione dei tipi ceramici Cetina nel Mediterraneo centrale é leviden-
za materiale del movimento di piccoli gruppi di navigatori e testimonia contatti ricorrenti. In questo
articolo tentiamo di fornire ulteriori spiegazioni per questo pattern adottando un approccio basato sul-
le communities of practice nellanalisi dei network, concentrandoci principalmente sulla sfera rituale e
ideologica. Applicando la modularita nell'analisi del grafo, si tenta di ricostruire la struttura della rete
Cetina individuando diversi clusters pitt piccoli che interagiscono all’interno dello stesso, ampio network.

PAROLE CHIAVE — Area adriatico-ionica, Network Analysis, Community of practice, ritualita

INTRODUCTION style that spread from the western Balkans

What is known in the literature as the to the Peloponnese, peninsular Italy, east-
‘Cetina culture’ can be described as a wide- ern Sicily, Malta and the Aeolian Islands in
spread pattern of interconnections that a timeframe spanning the second half of
can be traced through a particular ceramic the 3™ millennium BC. It is now widely rec-
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ognised that the diffusion of Cetina ceram-
ic types across the central Mediterranean is
the material evidence of a vast network of
interconnections, reflecting the movement
of small groups of seafarers and testifying
to recurrent contacts. This pattern in ma-
terial culture has been explained in rather
generic terms of connectivity (Cazzella et
alii 2020), or by proposing an economistic
explanation focussing on resources pro-
curement (Maran 2007; Broodbank 2013).
In this paper we attempt to provide further
explanation for these patterns by adopt-
ing a community of practice approach in
the analysis of the networks. The basic
definition of “community of practice” is a
collection of people who engage in an on-
going basis in some common endeavour;
the phenomenon emerges in response to
common interests or position. Based on
the available archaeological record, we
singled out three different and intertwined
cultural domains based on different com-
munities of practices (hereafter CoP) for
the Cetina culture: (a) craft (pottery), (b)
ritual (funerary structures, special objects),
and (c) resources. By applying modularity
analysis, we attempt a reconstruction of
the Cetina network structure based on dif-
ferent CoPs, involving relationships with
neighbouring cultural macro-groups (e.g.
Bell Beakers). Modularity analysis has re-
ceived a considerable amount of attention
as it detects and characterizes community
structures in networks, identifying dense-
ly connected groups of vertices, with less-
er existing connections between groups
(Newman 2006). Finally, we evaluate the
role of geography in network formation
and structure. The data utilized in this work
derive from the site gazetteer published by
Forenbaher (2018a), which has been com-
plemented with data presented or revised
in Pacciarelli, Crispino and Scarano (2015),
Gori (2020), and Recchia (2021). The pres-
ent article stems from a paper given by M.
Gori and A. Di Renzoni at the 5™ Europe-
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an Conference on Social Networks (Naples
6-10 September 2021).

SCALES OF INTERACTION
IN THE MEDITERRANEAN DURING
THE 3RD MILLENNIUM BC

The 3™ millennium BC is a crucial moment
for European prehistory. It is an epoch
characterized by the presence of large-
scale and ideologically-motivated interac-
tive networks that spread over Europe —
namely the Corded Ware and, later, the
Bell Beaker phenomena. The Bell Beaker
phenomenon involved social, economic,
ideological, and material features, forming
connections between regions and land-
scapes that were previously culturally sep-
arated. Unlike the Corded Ware, the Bell
Beakers were a supra-regional expansion-
istic cultural phenomenon that involved
the Mediterranean area as well. Recent ge-
nomic-based research (Olalde et alii 2018)
connected the spread of these features
with mobility triggered by Yamnaya pasto-
ralist groups from the steppe. The Yamnaya
migration was the most important event of
its type after the introduction of farming
(c.ca 6000 cal BC). It re-shaped Prehistoric
Europe around 3050/3000 cal BC, modi-
fying its economy, society, and ideological
foundations.

Research on the rise in complexity of
the social-economic Mediterranean sys-
tems has traditionally targeted the Aege-
an, with attempts to compare Aegean-East
Mediterranean spheres of interaction to the
Bell Beaker networks (e.g. Rahmstorf 2006).
Within this web of connections western
Balkans and Italy have been defined as “new
peripheries” of the circum-Aegean exchange
and trade networks, holding a key position
in linking Aegean and Eastern Mediterra-
nean societies to the central European Bell
Beaker network systems (Heyd 2007; Turek
2012b). However, despite being described
as a key to understanding long-distance in-



teraction between different cultural areas,
research on connectivity has not flourished
much in the Adriatic-lonian Mediterranean
subzone.

In the early 3™ millennium BC rich tu-
muli along the eastern Adriatic seaboard
attested to the rise of scattered metal-rich
elites (Primas 1996). In wide areas of the
western Balkans gold and silver objects,
and other prestige goods and exotic finds
appeared, testifying to connection be-
tween local and Aegean-east Mediterra-
nean elites (Maran 2007). At least part of
this system remained in place during the
second half of the 3™ millennium BC, but
the socio-cultural background of the area
changed markedly. The extended Vucedol
complex that spread in most part of the
western Balkans fell apart shortly after
the middle of the 3™ millennium BC. The
earliest indication of plague in Europe
appeared in present Croatia coinciding
with the arrival of the Yamnaya “steppe
ancestry” (Spyrou et alii 2018) and it may
have played a role in the collapse of the
Vucedol system. In the second half of the
3" millennium BC more regional groups
(Gori 2015: 187-244) appeared in the west-
ern Balkans: Cetina in the Ionian-Adriatic,
Armenochori in Macedonia, Beloti¢-Bela
Crkva and Bubanj-Hum III in the central
and southern Balkans. The so-called Ceti-
na culture emerged in the Adriatic Balkans
following the so-called Ljubljana culture,
which is described as the Adriatic vari-
ant of the Vucedol complex. While in the
whole Balkans the only two examples of
Bell Beaker ceramics are from Petrovaradin
and Ostrikovac (Gori 2020), both located
along the Danube River in present-day Ser-
bia, there is no Bell Beaker pottery known
in the eastern Adriatic to date. On the oth-
er hand, Bell Beaker stone elements such
as wrist-guards and arrowheads are well at-
tested in Cetina contexts. Apparently, east-
ern Adriatic communities that made use of
Cetina pottery style had a different social
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structure in respect to the Vucedol-Ljublja-
na ones, as is suggested on the one hand
by the conspicuous absence of prestige
goods in form of metals, the proliferation
of stone tumuli, and by the group’s drive to
expand (Heyd 2013).

Together with the typical pottery types,
the Cetina culture is characterized by
the emergence of different cultural land-
scapes, which were expressed materially
through the diffusion of burial and ritual
mounds, grouped in clusters or, more rare-
ly, standing alone. Other salient character-
istics are the mobilization of raw materials
and prestige objects by means of seaborne
routes, and the phenomena of transcultur-
ation and hybridization with other Balkan
communities as recognized in pottery pro-
duction (Gori 2020). The cross-over of the
Cetina network expansion with the surviv-
ing Aegean network can be traced in a trail
of bossed bone plaques possibly made in
Sicily that is found not only in Apulia and
in Malta, but also at Lerna in the Pelopon-
nese and as far as Troy (Broodbank 2013).
Recent research on Palagruza has inter-
preted this remote Adriatic Island as one
outpost in the process of raw material
procurement. The assemblage recovered
on this tiny island devoid itself of resourc-
es points to the existence of a symbolic
prestige sphere connected to voyages and
resources. Besides significant quantity of
chert from the Gargano, a large number
of Bell Beakers wrist-guards together with
flint arrowheads and abundant Cetina pot-
tery were recovered (Forenbaher 2018b).

The 3™ millennium BC is believed to
represent a period of transition from an
economy based on ownership and mobili-
zation of agro-pastoral resources to a “mar-
ket economy” based on the long-distance
exchange of metals, both as raw material
and as finished products (e.g. Kristiansen
and Earle 2014; Earle et alii 2015). Several
scholars have emphasized the metal trade
as the stimulus for the emergence of social
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stratification based on control over these
commodity flows (see for example Kris-
tiansen, Suchowska Ducke 2015; Vandkilde
2016). This Bronze Age socioeconomic nar-
rative has faced several critics, as e.g. Kien-
lin (2012; 2015). The paradigm that sees
the Bronze Age dominated by elite-con-
trolled long-distance trade networks (see
for example Kristiansen, Larsson, 200s5;
Kristiansen, Earle, 2014) appears to be in
contrast to models emphasizing instead
local processes and smaller-scale tribal, or
even lesser, levels of interaction (Harding
2000; Kienlin 2012). Lately Furholt (2021)
has pointed to the birth of the early state
as a triggering factor for 3™ millennium BC
European large-scale mobility. The emerg-
ing state systems in Mesopotamia, indeed,
would have created a vast and unprece-
dented demand for resources (raw mate-
rials, goods, human labour) that affected
not only the immediate vicinity but also
communities in neighbouring ecological
zones with different economies. In other
words, a chain-reaction, “a general stirring
up of previously less mobile communities”,
would have led to the “rising level of mo-
bility, which facilitated the transregional
spread of technological innovations in
the late fourth millennium but also the in-
creased intercommunity mobility we see
especially in the third millennium in Eu-
rope” (Furholt 2021: 518).

So far, most of the research focusing
on the Cetina phenomenon has adopted
a large-scale approach, which whilst it re-
flects the need to cross regional boundar-
ies and produce an explanation that fits
into the ‘big history’ of the Mediterranean
(Knodel, Leppard 2018: 184-185), yet fails
to grasp the complexity and multifaceted
aspects existing at smaller scales. Strate-
gies for gaining access to resources and a
commerce connected to metal are gener-
ally thought to be the main driving forces
behind the Cetina expansion, the so-called
“Argonaut of the Balkans” model (Maran
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2007:16, Broodbank 2013). It is beyond any
doubt that long-distance networks were
crucial for the emergence of the Cetina
phenomenon, but any depiction of Cetina
as a unitary pattern of connectivity driven
primarily or only by the metal economy
downplays other aspects, such as the sig-
nificance of smaller scales of interaction
and the key role of other type of resourc-
es — both physical, e.g. Gargano chert
(Forenbaher, Perho¢ 2017) and social, e.g.
ritual aspects connected to mobility (Gori
2020) — and their transformative potential
as triggers for social change. By applying
modularity and community structure anal-
ysis in network to our dataset we attempt
to trace and understand connections also
at a smaller scale within the Adriatic-Ioni-
an Cetina network.

FROM MATERIAL CULTURE
TO COMMUNITIES OF PRACTICE

The recognition of knowledge-based so-
cial structures and groupings of people,
who interact through their practices over
a large area, can be utilized to trace and
understand connections between distant
communities in contexts like the Adriat-
ic-Ionian ones, in which the most abun-
dant archaeological source is represent-
ed by ceramics and funerary evidence.
The question of connectivity patterns in
which human movement plays a crucial
role — as well as the problem in choosing
the appropriate archaeological proxies for
movement — can be investigated from a
practice-centred perspective through re-
search in different but intertwined cultural
domains aimed at reconstructing different
CoPs and their learning systems (Black-
more 2010; Wenger 1998; 2000; Wendrich
2013). The community of practice plays
an important role in forming their mem-
bers’ participation in, and orientation to,
the world around them. It provides an
accountable link, therefore, between the



individual, the group, and place in the
broader social order. It provides a setting
in which practice emerges as a function of
this link (Wendrich 2013; Klabunde et alii
2017). Within the Cetina culture, three dif-
ferent and intertwined cultural domains
can be considered in the attempt of trac-
ing and understanding connections, taking
as proxy the networks based on different
communities of practices: (a) craft (proxy:
pottery), (b) ritual (proxy: funerary/ritual
structures and “special” objects), and (c)
resources (proxy: raw materials).

Given the nature of Cetina far-reaching
seaborne connectivity, a key aspect to con-
sider is the importance of networks based
on kin, friendship, and community ties in
the study of human mobility dynamics.
This need is widely accepted, as networks
link sending and receiving communities
and provide a coherent structure for pop-
ulations of migrants (Fawcett 1989; Gurak,
Caces 1992). Key to the study of CoPs and
their relation to migration is the concept
of boundary. In the last 30 years a key in-
tellectual shift known as “cultural turn” has
produced profound changes within the
social sciences, adding a new dimension
to the more explicitly spatial approach of
mainstream population geographers who
had held sway until the 1990s. Progressing
beyond the linear push-pull model, the tra-
ditional definition of migration as a space-
time phenomenon defined by thresholds of
distance has been challenged and replaced
by the definition of migrant as anyone who
moves across cultural divides. If we ac-
cept the definition that someone migrates
when s/he crosses a boundary, which can
be cultural, or even social (Cabana, Clark
2o011), it is mandatory to understand the na-
ture of such boundaries. Prehistoric com-
munities from eastern Adriatic crossed
several boundaries, physical as well as
cultural ones. Shared practices like e.g. sea-
faring, pottery production, and most of all
types of rituality by their very nature cre-
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ate boundaries dividing those who practise
from those who do not. These boundaries
are rather fluid, but of key importance to
understand learning systems, types of cul-
tural transmission (vertical and horizon-
tal), associated identities and how and why
networks can be created, maintained and
dismantled (Wenger 2010).

The use of different CoPs to trace net-
works enhances our understanding of
cultural transmission and past identities
by overcoming the inadequate notion of
“archaeological culture”, often regarded as
a fixed analytical category and the ethnic
equivalent for “populations”.

(a) Craft

Craft production is deeply socially embed-
ded and conditioned by both unconscious
expectations about the proper operation
and goals of craft making, and conscious
choices, innovation, and actions. Both as-
pects can be traced along the chaine opéra-
toire, from the acquisition and processing
of raw materials, to forming and finishing
techniques, to uses and final discharge.
Such an approach is geared to an anthro-
pological interpretation of archaeological
objects, that is both cultural and sociolog-
ical, as techniques are the visible expres-
sion of cultural and social groups (Dobres,
Hoffman 1994; Dobres 2000). Techniques
refer to the notion of “groupness” (Bru-
baker, Cooper 2000), where the group is
defined through the practice of a same
technical tradition, regardless of the links
between the individuals forming the group
(Roux 2019). As technical practice neces-
sarily results from a learning process based
on the observation of actions in a social
group, learning and transmission process-
es explain that technical traditions reflect
social boundaries; they are transmitted
from one generation to another within so-
cial groups, thereby becoming the expres-
sion of these social groups (Lave, Wenger
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1991). In the case of pottery production, for
example, technical practice is based on the
mastering of skills through a learning pro-
cess that implies the vertical or horizontal
transmission of a culturally accepted stan-
dard in manufacturing the elements of a
pot that are perceived as meaningful for a
given tradition. The first CoP is based on
ceramic craft. We used the classification
of pottery proposed in Forenbaher (2018a)
supplemented by Recchia (2021) to distin-
guish between pottery with clearly recog-
nisable Cetina formal features and pottery
that in which these characteristics are less
marked.

(b) Rituality

Burial structures form funerary land-
scapes, which are cultural products and
arenas of presumably repetitive social ac-
tivities. These are usually seen as involving
specific types of ritual and are often to be
associated with some level of religious be-
liefs. Rituals often include seemingly costly
actions that operate as reliable signals to
convey commitment to the group, which
in turn can promote trust and affiliation
among group members (Sosis, Alcorta
2003). Participation in ritual activities can
be a significant component in the creation
and maintenance of social and commu-
nal identity. Religion is here intended in
terms of communication, coalitional per-
spective, and culturally transmitted ritual
sequences rather than internal beliefs, and
as such it can be approached as a CoP. The
ritual performance comprises a specific
sequence of actions that is compelling
(one must perform them, given particular
circumstances), rigidly scripted (one must
perform them in the precise manner de-
scribed), divorced from goals (specific ac-
tions are performed without connection
to the usual empirical goals) and often in-
ternally redundant (the actions are reiter-
ated, often a prescribed number of times)
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(Liénard, Boyer 2006). Most activity of this
kind is both public and formalized, so that
individual commitments to the local ritual
system are observable by all (Sosis 2003).
Religious thought and behaviour mobilizes
cognitive resources away from survival and
reproduction, being focused on nonphys-
ical imagined agency (Boyer, Bergstrom
2008). It has been observed that religious
groups that require a greater investment in
costly rituals tend to remain more cohesive
(Sosis, Bressler 2003).

In the Balkans of the 3™ millennium BC
barrows are often grouped together to form
clusters. The best-known ones are those lo-
cated along the upper course of the Cetina
River, in Central Dalmatia (Marovi¢ 1991).
Eastern Adriatic structures and associated
funerary practices consist of inhumations
and/or cremations under stone tumuli,
sometimes in a stone cist, mostly as single
burials, although multiple burials do occur.
Cremation is the most widespread body
treatment. Characteristic Cetina pottery
is in most cases scattered throughout the
tumulus, or more rarely laid down as grave
goods. Funerary habits tend to be rather
standardized along the eastern Adriatic,
while in the eastern Ionian area more vari-
ability is observed: cist graves constructed
of stone slabs, rock-cut tombs, and tumulus
tombs, the last sort concentrated in western
Peloponnese. Throughout the Italian Penin-
sula, funerary habits have high regional vari-
ation, comprising rock cut tombs, dolmens,
hypogea, and more rarely tumuli. Unlike
in Dalmatia, Cetina and Cetina-like ves-
sels from Italian funerary contexts are not
fragmented. In this work we preliminarily
group together all the archaeological evi-
dence that can be connected to rituality as
shared practices, including two categories
of objects with highly symbolic value as the
Bell Beaker wrist-guards (Forenbaher 2018a)
and the bossed bone plaques (Pacciarelli et
alii 2015).



(c) Resources

Lithic procurement testifies to persistent
trans-Adriatic  connections  throughout
post-Mesolithic prehistory, as it is shown by
research on lithic collection from Peljesac, a
peninsula on the eastern Adriatic seaboard
of southern Croatia, where virtually the en-
tire assemblage is made of chert imported
both in form of blades and chunks from the
Gargano Peninsula (Forenbaher, Perho¢
2015; 2017). Data from Palagruza suggest that
this procurement revived with particular in-
tensity in the 3" millennium BC. Obsidian
from Lipari and Palmarola is also recorded
in the Adriatic. The four obsidian artefacts
from Palagruza come from Lipari-Gabellot-
to and from Melos-Sta Nychia. These last
currently represent the only finds of Melian
obsidian anywhere to the west of Greece
(Tykot 2o11). The contemporaneity of chert
and obsidian circulation in the 3™ millenni-
um BC is suggested by the obsidian flake (of
unknown provenience) collected from the
burial mound 1 at Mali Mosor (Dalmatia),
a context marked by Cetina style pottery.
Ground stone wrist-guards recovered in
Dalmatia currently represent the only Bell
Beaker element present in the western Bal-
kans. Unfortunately, research on Gargano
chert imported into the eastern Adriatic is
still too limited to be used as proxy. For this
reason for this work we decided to include
only obsidian.

THE DATASET

To explore networks and their structure
in the Adriatic-Ionian area, meaningful
characteristics such as craft production
and architectural features from Cetina and
Cetina-related contexts have been consid-
ered as proxies to establish linkages be-
tween sites. Based on a literature review,
the elements considered meaningful to
trace CoPs were classified as follows: a1)
Cetina type ceramics; a2) ceramics echo-
ing Cetina types (pseudo-Cetina); a3) ce-
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ramics echoing Cetina types with regional
specificities (Olympia type); b) Bell Bea-
ker wrist-guards; c) bossed bone plaques;
d) obsidian from the Lipari and Melos is-
lands: ) funerary / ritual mounds (table 3).

The dataset consists of 204 sites mainly
distributed among the Balkans, Italy, and
Greece (fig. 1, table 1), and having different
functions (table 2). Not surprisingly, Ceti-
na pottery represents the most abundant
archaeological evidence. It is recorded at
19 sites, while funerary or ritual architec-
ture (mounds) is recorded at 66 sites, with
wrist-guards attested at 50 sites.

The highest concentration of sites is
along the eastern Adriatic coast, in the
south-eastern edge of the Italian peninsula
(Apulia) and in Sicily. More than 40% con-
sists of funerary contests, 30% are classi-
fied as settlements or hillforts, while caves
make up 15% of the total.

Region Number of sites
Balkans 102

Caput Adriae 16

Northern Italy 31

Adriatic Italy 18

Tyrrhenian Italy 6

Sicily 21

Peloponnese 8

Other 2

Table 1. - Regional distribution of the sites considered
in this paper (refer to figure 1).

Site type Number of sites
Settlements 53
Hillforts 10
Cemeteries 12
Rock-cut tombs 5
Mounds 67
Rock shelter 1
Caves 32
Hoards 1
Indeterminable 12
Isolated finds n

Table 2. Site typology.
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Proxy Incidence
a) Cetina pottery 79

b) Pseudo-Cetina pottery 40

c) Olympia type pottery 10

d) Wrist-guards 50

€e) Bossed bone plaques 20

f) Obsidian-Lipari+ Melos |5 +1

g) Architecture (mounds) | 66

Table 3. Elements considered in tracing different
CoPs.

The number of proxies in each site is
generally low. With 4 out of the 7 proxies
Lerna represents an exception; 10 sites
have 3 proxies (ca 5%); 44 sites 2 proxies
(ca 21%) and 149 count just one proxy (ca
73% of the total). It is highly probable that
the quality and intensity of research car-
ried out in different sites has strongly influ-
enced this distribution. For this reason, the
following analysis and interpretation have
to be considered by taking into account
that in our analysis what is considered ab-
sence is actually a null data (tab. 4).

The link between pairs of sites is estab-
lished by the presence of the same proxy in
both contexts. A higher number of shared
proxies establish stronger connections.
The same value was assigned to each proxy
(value = 1), except for Cetina ceramics,
which were, and in accordance with the
literature, classified into two distinct mac-
ro groups: Cetina-type and Olympia-type
ceramics, which were both assigned the
value 1 and pseudo-Cetina-type ceram-
ics to which the value of o.5 was assigned
(pseudo-Cetina). This means that the CoPs
that manufactured Cetina-type ceram-
ics were more cohesive that the ones that
manufactured the second group. On the
basis of this consideration, the connec-
tions that were traced on the basis of Ceti-
na or pseudo-Cetina ceramics vary in three
ways: 1) “Cetina — Cetina’, where the pres-
ence of properly Cetina types is recorded
in both sites; 2) “Cetina — pseudo-Cetina’,
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where the presence of Cetina ceramics is
recorded in only one context while in the
other there are pseudo-Cetina ceramics; 3)
“pseudo-Cetina — pseudo-Cetina’, in which
only the presence of pseudo-Cetina ce-
ramics is recorded at both sites. The weight
attributed to the three types of bonds was
calculated by dividing by 2 the sum of the
values between pairs of sites, the bond
created in case 1) thus assumes the value
1, that of case 2) the value of 0.75, while in
case 3) it has the value of o.5.

MODULAR NETWORK ANALYSIS

We applied network science to the study
of the presented dataset (Brandes et alii
2013) focussing on its representation as
networks, in order to characterize and ana-
lyze its structural features, and empirically
test theories regarding the relationships
between network structure and attributes.

A matrix was created in which rows
and columns correspond to the archae-
ological contexts and the sum of the val-
ues obtained for each single element was
inserted at the intersection between rows
and columns. This matrix was used as adja-
cency matrix and imported into the Gephi
software (ver. 0.9.2) to create and visualise
the graph.

The algorithm chosen was ForceAtlasz,
a fast algorithm for creating force-direct-
ed, weighted, non-directional graphs. Its
very essence is to turn structural proximi-
ties into visual proximities, facilitating the
analysis and in particular the analysis of
social networks.

The resulting graph has a high density
(0.47) — meaning that the linkage quanti-
ty almost amounts to half of all the pos-
sible linkages — and a short diameter (3),
meaning that, generally, nodes are well
connected to each other. Betweenness
centrality — that indicates the nodes cen-
trality in a network, and is measured by
the number of shortest paths from all ver-



tices to all others that pass through a single
node — varies over a huge range. The most
central node appears to be Lerna (1150),
followed by Castelluccio (849) and a group
of 10 sites with a degree ranging between
700 and 500. On the other hand, 73% of the
nodes scored o.

Not surprisingly, a strong correspon-
dence between the graph and geographic
distribution of sites can be noticed (fig.
2). The “core” of the graph is occupied by
Balkan sites, which are connected to oth-
er clusters by the sites with high centrali-
ty that act as hubs. These clusters mainly
group together sites from the same geo-
graphical areas: a group composed by Si-
cilian sites, with the significant presence
of Troy and a more heterogeneous cluster
composed by Italian sites (Northern, Tyr-
rhenian and Sicilian sites). At the opposite
end are placed the largest part of the sites
located on the west Adriatic coast, strongly
connected with the core of the graph, and
the sites from the Istrian Area, connected
with other Balkan sites.

The possibility of subdividing the graph
into sub-networks can be further formal-
ized using modularity statistics. Modulari-
ty is a measure of the structure of networks
or graphs which measures the strength of
division of a network into modules (also
called groups, clusters or communities).
We utilised the Louvain method for cal-
culating modularity, which is the one ad-
opted by Gephi. Four classes have been
recognized, largely confirming the former
considerations. When plotting modularity
classes on a geographical map (fig. 4) the
emerging pattern appears even clearer: the
Balkans area shows a mixture of classes
o, 2 and 3 with the only exception being
the Drinovci mound characterised by the
presence of solely Olympia type pottery;
Italian sites are geographically divided: the
northern sites are placed mainly in class 3,
while the southern Italian ones in class 2,
and sites from Sicily in class 1 and 3. On the
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other hand, the Peloponnese appears as a
mixture of classes o, 1 and 2. That Apulia
shows 3 sites classified in class 1 and one in
class o has significance too.

After considering the Betweenness Cen-
trality together with modularity classes indi-
cating the geographical distribution of sites,
a further hypothesis can be put forward. In
the Balkan area most central sites appear to
be those pertaining to class 3 while in the
southern part of the considered area (Apu-
lia, Sicily and Malta and the Peloponnese)
most central sites belong to class 1 (Casal
Sabini in Apulia, Tarxien in the Maltese Ar-
chipelago, Lerna in the Peloponnese). The
Castelluccio cemetery pertains to class 3 be-
cause of the presence of a Bell Beaker wrist-
guard alongside other items.

Northern Italy does not have high score
sites, as the connections with the Cetina
area rely here basically only on one proxy.
We are aware that there are few pottery
fragments of possible Cetina type in the
area, but for the present work we decide to
not include them, as future work will pro-
vide a more detailed characterisation and
classification of CoPs.

This picture led to the definition of
two main networks traced on the basis of
different CoPs: one centred in the Balkans
and another in the central-eastern Med-
iterranean. The possible co-presence of
different overlapping networks has been
already suggested (see e.g. Cazzella et alii
2020 with references).

What can however be emphasized is
first the meaning of these networks, that
seem to be rather based on social and ideo-
logical aspects instead of being created
with a solely economic motivation as push
factor. On the other hand, the role of “ritual
hubs” of some sites emerges. These indeed
occupy a central position within these net-
works and indeed belong all to the same
class (see fig. 4).

Bypassing the limitations of the tradi-
tional models that focus on binary expla-

155



Connecting the Dots in the Adriatic-lonian Area. Long-Distance Networks in the 3" Millennium BC.

nation for mobility and cultural transmis-
sion in terms of foreign/domestic material
culture, in this paper we are challenging
the assumption that to trace and under-
stand the creation of networks it is enough
to look at the spread of a type of material
culture and look at its start and endpoints.
We also rely on recent methods and ap-
proaches adopted in migration studies
and human geography. By putting social
relations into travel and by connecting dif-
ferent forms of transport and movement
with complex patterns of social experi-
ence conducted through communications
at-a-distance, the New Mobility Paradigm
(Sheller, Urry 2006) challenges the ways
in which much social science research has
been a-mobile. Its importance for archae-
ology lies in the criticism of sedentarist
theories, with sedentarism treating stabil-
ity, meaning, and place as normal, and on
the other hand treating as abnormal dis-
tance, change, and placelessness (Sheller,
Urry 2006: 208).

Our approach and analysis suggest that
the ritual sphere has a primary role in un-
derstanding the creation of long-distance
networks in the second half of the 3™ mil-
lennium BC. Journeys and movements of
people in the ancient Mediterranean can
be approached from different points of
motivation and understanding, but tradi-
tionally long-distance travel has been at-
tributed to raw material procurement and
trade. It has however been suggested that
travelling itself had a social and symbol-
ic meaning too, one that could transform
and define a person’s social identity (Cum-
mings, Johnston 2007). If we consider the
elements that we considered as proxies for
different CoPs connected to rituality, this
can be inferred for Cetina and Cetina-relat-

ed networks as most of the known elements
connecting different and distant cultural
zones belong to some kind of ritual sphere,
like e.g. the Bell Beaker paraphernalia such
as wrist-guards. Wrist-guards are attributes
for power and prestige connected to the 3™
millennium BC martial symbolism, which
during this period became important in
acquiring social power. Likewise, bossed
bone plaques may also have been used as
tokens testifying the accomplishment of
long-distant journeys (Gori 2020) in which
different types of motivation — e.g. reci-
procity, rituality, commerce — coexisted
and overlapped (Carla, Gori 2014: 7-49).

FROM MODULAR NETWORKS
TO CULTURAL LANDSCAPE

Landscape, and in our case especially
seascape,' is constituted as a signification
of place by individual or collective pro-
jections upon it, where the positioning,
movement, and interaction of bodies in
space have primal importance (Ingold
1993). Rockman (2003) argues that envi-
ronmental knowledge can be locational,
limitational and social. While the location-
al knowledge includes information regard-
ing location and physical characteristics of
necessary source, limitational knowledge
focuses on the boundaries and the costs of
these resources. Social knowledge on the
other hand includes attribution of mean-
ings and patterns to natural features and
allows for the transformation of physical
environment into a human land- or sea-
scape. Landscapes are created by people
“through their experience and engagement
with the world around them [...] The land-
scape is never inert, people engage with
it, appropriate and contest it. It is part of

1 The concept of seascape in archaeology is not limited to islands. It includes the coastal landscape and adjoin-
ing areas of open water, including views from land to sea, from sea to land and along the coastline. A seascape is
alandscape at the confluence of sea and land, an area of inter-visibility between land and sea, with three defined

components: sea, coastline and land (Pugnetti 2012: 52).
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the way in which identities are created and
disputed” (Bender 1993 quoted in Forster
et alii 2012: 171). Landscapes and seascapes
are the arenas for all of a community’s ac-
tivities and are dynamic constructions,
with each community and each genera-
tion imposing its own cognitive map on
an anthropogenic world of interconnected
morphology, arrangement, and coherent
meaning (Anschuetz et alii 2001: 160-161).
As already mentioned, the most abun-
dant and visible archaeological items in
the landscape pertaining to the so-called
Cetina culture consists of barrows. Dardczi
(Daréczi 2012: 200) reminded us that
the sum of archaeological funerary finds
placed in their natural environment does
not constitute a funerary landscape but
rather a burial landscape, i.e. one of buri-
al habits. A funerary landscape is rather a
cultural product and arena of presumably
repetitive social activities, which are usual-
ly seen as involving specific types of ritual
and often to be associated with some lev-
el of religious beliefs. We can thus regard
the eastern Adriatic barrows as places of
cultural significance, in which physical
structures, features, and landscapes served
as a stimulus for collective and individual
memory and associations. Geography, in
terms of environmental knowledge, is a
relevant aspect in network formation, and
as already noted it played a crucial role in
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shaping connectivity in the Adriatic-Ioni-
an area (Iacono 2018). Our analysis showed
that, self-evidently, geography played a
crucial role in shaping networks. However,
it points also at the relevance of landscape
creation by prehistoric communities that
interacted in the Adriatic-Ionian area in
the 3" millennium BC.

CONCLUSIONS

In this paper we adopt two novel ap-
proaches to the study of the distribution
patterns of Cetina and Cetina-related ma-
terial culture. By adopting a CoP approach
to trace long-distance networks, and by ac-
knowledging the role of rituality in the cre-
ation and maintenance of these networks,
we emphasized the socializing role of
space (Dawson, Tacono 2021: 9-14). On the
other hand, the application of modularity
analysis allowed a better understanding
of the network structure and detection of
relevant hubs in the creation of these net-
works. In this way it is possible to detect
different groups of networks within a larg-
er one and thus understand the analyzed
phenomenon at different scales. The one
presented here is a preliminary analysis,
further research will provide better char-
acterization of different CoPs and thus a
deeper understanding of Mediterranean
connectivity in the 3" millennium BC.
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Fig. 1. - Geographical distribution of the sites considered. Dashed lines indicate the geographical distinction propo-
sed (author A. Di Renzoni)
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Fig. 2. - Graph of the networks, co-
lours of the nodes refer to the geo-
graphical areas defined (author A. Di
Renzoni)

Fig. 3. - Graph of the network, colours of the
nodes refer to modularity classes, nodes size
refers to the Betweenness Centrality value
(author A. Di Renzoni).
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Fig. 4. - Distribution map of the sites classified according to their modularity class and Betweenness Centrality

value (author A. Di Renzoni).
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ID

SITE

Cetina and Cetina type pottery

Olimpia pottery

Wristguards

Bossed Bone Plaques

Obsidian-Lipari

Obsidian-Melos

Mound

Acijev Spodmol

10

Alihodze

1

Andravida-Lechaina

12

Aniste

14

Bajagi¢

15

Balaji¢a gomila

16

Baravitalla-Cava d’Ispica

17

Bardhoc

18

Baséina

9,5

19

Begovici

22

Biskupija

23

Biteli¢

24

Boljevic¢a gruda

25

Borci

26

Bubnjavaca

27

Buscemi

28

Caltagirone

29

Canticaglione

30

Casal Sabini

32

Castelluccio

33

Castiglione abitato

34

Castiglione necropoli

35

Cava Lazzaro

36

Cava Labbisi Petraro

38

Coppa Nevigata

9,5

42

Efendici

43

Eraci

44

Ervenik

45

Ferizoviéi

Table 4. List of the sites and of the elements present in each site. The numbering starts from g because the table is

part of a larger database.
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46 Fonti S. Callisto-Popoli 0,5
47 Fossa Aimone-Atena Lucana 1
48 Gaj (Brnjica) 1
49 Gajtan 0,5
50 Gomile vise lada 1 1
51 Gornje Banje
52 Grabovica 0,5
54 Gradac-Kotorac 1
56 Grapceva spilja 0,5
58 Grotta Caterina 1
59 Grotta Cotariova 1
60 Grotta degli Zingari 1
61 Grotta dei Ciclami 1 1
64 Grotta della tartaruga 1
65 Grotta delle Gallerie 1 1
66 Grotta del Mitreo 1
67 Grotta Pipistrello Solitario 1
68 Grotta Teresiana 1
69 Gudnja 1
71 Hateljska pec¢ina 1
72 Ig 05
73 Ivankovaca
74 Jami na sredi 1
75 Jukica gomile 1
76 Kekezova gomila 1
77 Kéneta
78 Kopacina 0,5
79 Korakou 0,5

80 Kosa kod mula

81 Kovacdina 0,5

82 Krstina 0,5
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ID

SITE

Cetina and Cetina type pottery

Olimpia pottery

Wristguards

Bossed Bone Plaques

Obsidian-Lipari

Obsidian-Melos

Mound

83

Kruske

84

La Muculufa

86

Laterza

87

Lazarusa

88

Lentini

89

Lerna

90

Ljubomir

91

Lukovaca

93

Mala glavica

94

Mala gruda

95

Mali Mosor

0,5

96

Marina-Trogir

0,5

97

Markova spilja

98

Marlera

99

Masseria Fontanarossa

100

Matijin dolac - Vucevica

101

Mogila na rake

102

Monkodonja

103

Monte Casale

104

Monte di Mezzana

106

Mrdakovica

107

Navelli

12

Ograde

114

Olympia

115

Orah

9,5

16

Orlov kuk

0,5

121

Pazhok

125

Penica njivice

126

Petraro

127

Pisciulo-Casal Sabini

128

Pod (Cipulji¢) Bugojno

0,5
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ID

SITE

Cetina and Cetina type pottery

Olimpia pottery

Wristguards

Bossed Bone Plaques

Obsidian-Lipari

Obsidian-Melos

Mound

129

Podi-Dugopolje

131

Poljakuse

132

Poljanice

135

Preocanska kosa

136

Privlaka

137

Pulo di Altamura

0,5

138

Pupiéina pe¢

139

Radovi¢

140

Rarina gomila

141

Ravca

142

Ravlic¢a pec¢ina

145

Rodi Garganico

0,5

146

Rubez

147

Rudine

149

Rusanovici

150

Rutigliano

151

Salamandrija

152

Samogorska Spilja

155

Sante Croci-abitato

156

Sante Croci-necropoli

158

Shkrel

159

Shtoj

160

Skarin samograd

161

Sparevine

162

Spila-Nakovana

165

Sridnja gora

0,5

166

Stanine

0,5

167

Steno

168

Stubica

170

Tarxien

0,5

173

Tradanj
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175 Trostruka gradina 1
176 Troy 1
177 Ulnovac 1
178 Unesié 1
179 Uvala Duga-Susac 1 1
180 Uvala Marié 0,5 1
182 Varvara 0,5
183 Vela spila-Korcula 0,5
184 Velika gruda 1 1
185 Velike gomile 1
186 Veliki Rumin 1
188 Vlake 1 1
190 Vranjaj 9,5
191 Vrba 0,5 1
192 Vreline 1
193 Vrtanjak 1 1
194 Vukosavi 1
195 Zagomilje 2 0,5
196 Zaloznica 0,5
197 Zaton 0,5 1
198 Zelena pecina 0,5
199 Zelenovica ogradice 1 1
201 Zivaljeviéi 1
202 Zivalji 1 1
203 Zupna kuéa 1
204 Zygouries 0,5
205 Unknown (Naples) 1
206 Salve 1
207 Armenochori 1
209 Oliva Torricella 1
210 Grotta Pietralunga di Adrano 1
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ID

SITE

Cetina and Cetina type pottery

Olimpia pottery

Wristguards

Bossed Bone Plaques

Obsidian-Lipari

Obsidian-Melos

Mound

211

Cava Bernardini di Melilli

212

Grotta della Chiusazza str. 2

213

Grotta Sbriulia

214

Contrada Gattolo

215

Grotta del Fontino

216

Bulimacco - Sesto Fiorentino

217

Dos Trento

218

Ledro

219

Circolo preistorico di Rovereto

220

S. Bartolomeo di Ceole a Riva del Garda

221

Doss Ciaslir di Vervo

222

Elvas-Prop. Ferretti

223

Riparo il Santuario di Lasino

224

Rocca di Rivoli

225

Arqua

226

Cattaragna

227

Castione Marchesi

228

Fosso Conicchio

229

Arene Candide

230

Bodio centrale

231

Cavriana

232

Polada

233

Maraschina

234

Corno di Sotto - Desenzano

235

Porto Pacengo

236

Lago di Monate

237

Gabbiano di Manerba

239

Lavagnone

240

Dos dell’Arca

241

Lucone di Polpenazze

242

Piadena Ca di Cioss
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ID

SITE

Cetina and Cetina type pottery

Olimpia pottery

Wristguards

Bossed Bone Plaques

Obsidian-Lipari

Obsidian-Melos

Mound

243

Prestinari

244

Peschiera del Garda

245

Barche di Solferino

246

Alba

258

Bisceglie — Lama Macina

259

Serracapriola — Chiantinelle

260

Monte Madarosa

261

Velturno — Tanzgasse

262

Sassoferrato — Area artigianale

263

Fontanarossa Catselletta

264

Pedegarganica km 12 — Pescorosso

265

Blazi

266

Teycos Dymaion

267

Zinzulusa

269

Ognina

9,5

270

Keryneia

271

Hisar, Leskovac

272

Sovjan

273

Drinovci

274

Kastanas
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