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The Cetina Phenomonon
The so-called Cetina culture is one of the large-
scale ideologically motivated interaction networks
that spread over Europe in the 3rd mill. BC. It is
mainly known for its burials, which consist in inhu-
mations or incinerations, mostly single graves, under
stone barrows which are often grouped together to
form clusters. Most of the Cetina barrows are con-
centrated along the upper course of the Cetina River,
in central Dalmatia. Settlements are infrequent and
mostly in caves. Grave goods mostly consist in ce-
ramics scattered throughout the barrow, although
metals, lithic and other objects are also present. Dis-
tinctive Cetina ceramics are bowls with thickened
rims and beakers decorated with incised lines and tri-
angular impressions forming different geometric pat-
terns. “Classic” Cetina Culture roughly dates to the
second half of the 3rd mill. BCE (1).

Figure: Cetina potsherds from Palagruža(1, fig- 32, upper part)

The distribution of Cetina features overseas caught
the attention of scholars interested in Mediterranean
connectivity. The presence of Cetina-like pottery in
the Peloponnese further contributed to ignite the in-
terest in the Cetina culture, whose spread across the
central Mediterranean is mainly identified trough dis-
tinctive ceramics. The current interpretative model
of what is now called the Cetina phenomenon sug-
gests that Cetina is the common denominator behind
the migration of small groups perhaps connected to
the circulation of metals (2–4).

Figure: Bifacial points from Palagruža(1, fig. 66, lower part)

Recent research (1) suggest that groups of people mi-
grated from Dalmatia to Italy for raw material pro-
curement, in particular for chert from the Gargano
that arrived in Dalmatia as finished artifacts (5).
Small numbers of ceramics with Cetina features –
presumably locally produced by Dalmatian potters
– were recovered in Italy in both cemeteries and set-
tlements. Since there is no comparable presence of
Italian artifacts in Dalmatian contexts, it can be in-
ferred that migration from the Eastern Adriatic coast
to Italy was unidirectional.
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In this poster we present an agent-based model (ABM) for the Cetina phenomenon. On the basis of the available
archaeological record, we assume that small groups of people migrated from Dalmatia to Italy. The question that cannot
be answered with (current) data is:

"Why did people migrate from Dalmatia to Italy?"

We provide a formalised theory based on current work by (6) who combine social capital theory (7) with economic reasons
to provide a theory of network formation in human societies. By extending the approach to a two-regions system, this
work will provide a formal theory potentially capable to explain migration patterns related to the Cetina phenomenon
(8).

Migration Hypothesis

Migration is a constant of human behaviour and both indi-
cator for and a result of change. The spread of the Cetina
phenomenon across the Adriatic in the 3rd mill. BCE
represents an outstanding case study to understand the
relationship between people and objects on the move, and
to assess the impact that migration has on cultural and
societal changes. On the basis of archaeological data we
assume that the Dalmatian communities who participated
into the Cetina phenomenon were closely interconnected
by shared ideologies, lifestyle and practices. Differently, in
Italy, in the last centuries of the 3rd. mill. BCE seem to
have been characterised by a demographic crisis. When
the local Laterza long-lasting tradition breaks down the
presence of Adriatic communities reaches its peak (9). Figure: Cetina expansion in the central Mediterranean (2, fig. 8.3)

“Models are pieces of machinery that relate observations to theoretical ideas”(10)

Agent-based Modelling & Complexity Perspective

Agent-based modelling
1 allows to represents single entities of the system

under study as single, and in principle even
unique, objects called agents,

2 allows these agents to interact on the local and
global scale,

3 allows for an explicit topology (i.e., space,
distance) for both, physical and metaphysical
concepts (e.g., friendship, reputation) and

4 allows the state-space to change dynamically and
in principle unbound (e.g, the number of agents,
but also the relation between agents).

Complexity Perspective
A complex system:
• consists of a network of interacting agents (pro-

cesses, elements)

• exhibits a dynamic, aggregate behavior that
emerges from the individual activities of the agents

• can be described in its aggregate behaviour with-
out a detailed knowledge of the behavior of the
individual elements

An agent in such a system is adaptive if it satisfies
an additional pair of criteria:
• the actions of the agent in its environment can be

assigned a value (performance, utility, payoff, fit-
ness, or the like)

• the agent behaves so as to increase this value over
time

A complex adaptive system, then, is a complex sys-
tem containing adaptive agents, networked so that
the environment of each adaptive agent includes
other agents in the system.

Migration meets Social Capital Theory: An Agent-based Modelling Approach

Social Capital Theory (7)
• Social capital relates to the position in a network.
• The value of this position is defined by the other

sorts of capital (economic, cultural or symbolic)
possessed by these acquaintances, i.e. the aggre-
gate resources accessible.

An ABM implementation (6)
Social capital is formalised via four dimensions:
Network degree; More people known is better.
Centrality: Connecting local cliques increases ones

own importance for others.
Bridging capital: Connections to dissimilar others in-

crease effectiveness, i.e. economic perfor-
mance.

Bonding capital: Connections to similar others in-
crease safety, i.e. social utility.

In addition, agents are characterised by:
Family location: A proxy defining kinship as relative

euclidean distance on a circle.
Agent type: A proxy defining sameness as negative

euclidean distance on a line.
Agent age: Related to frequency of tie creation and

breaking.
Deviations from (6)

• Two different societies: Dalmatia and Italy
• Geographical space (connection via Palagruža)

Expected Results
• Agents from Dalmatia migrate to Italy, but not

vice versa.
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