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Abstract
The present paper discusses the broadly debated ‘ontological turn’ in archaeological understanding of the past from the point of view of the 

general properties of archaeological space, understood as evidence for multi-level creation and causation of past human and social behavior. It 
applies A. Giddens’s concept of ‘unexpected social consequences’ to three different prehistoric spatial distributions of archaeological artefacts: 
human colors, flat bone figurines and Alpine jade axeheads. I analyze the data in terms of the general properties of meta-rules construed as loosely 
defined hierarchies of causal social relationships. In my analysis I find out that the most important property of meta-rules that characterizes all the 
data is the ‘unpredictability’ of occurrence of archaeological phenomena. This conclusion is confirmed by the unexpected occurrences of particular 
artefacts that have the quality to break down simple causal chains, which indicates that they obey higher order meta-rules. 
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Introduction
It is plausible to assume that archaeology has always been 

a discipline of things. Yet in the times of antiquarianism, things 
were understood as tokens or passive signs left by dead cultures. 
Present-day understanding is that things are active objects 
that have the potential to shape not only past human and social 
behavior, but also our modern understanding of past cultures Olsen 
Shanks, et al. [1]. Thus, the archaeologists’ drive towards greater 
understanding of people behind objects had led to ‘ontological 
turn’, but later, the same desire made them turn back towards better 
understanding of human-thing entanglement Hodder [2], Chadwick 
[3]. The question is that it is impossible to understand past human 
cultures, if things are considered as mere tokens or passive signs, 
because of the symmetry in the process established between 
making things and making humans Shanks [4]. Things are viewed 
as equally active agents that are able to shape human and social 
behavior of past societies and present-day individual and collective 
perceptions, and understandings of the past Tilley [5], Gillings [6].  

 
Influenced by these theoretical developments, novel analytical 
procedures have been developed – Bayesian models of local and 
regional chronologies Litton and Buck [7], Crema [8] which are 
conceptually similar to the old archaeological method of seriation. 
Various mostly GIS-based approaches oriented towards predictive 
modeling of spatial distributions of archaeological phenomena and 
critiques to their formal use, also followed the process of modeling 
chronology Barcello and Pallares [9], Rennell [10], Verhagen and 
Whitley [11]. This turn towards the greater understanding of the 
role contingency plays in archaeological distributions in time and 
space may be defined as socializing spatial archaeology and spatial 
predictive modeling Ashmore [12], McEwan [13]. 

These developments have led to situating human-thing 
entanglement as an active agent within a time-space continuum. 
The point of my concern with this problematic is that this theoretical 
framework is entirely based on presences of archaeological 
artefacts, sites and monuments. They are situated on a single 
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scale which, in most cases, encompasses European continent 
with the two main communication and exchange corridors (the 
Danube River and Mediterranean) that allowed, for example, 
the “progressive movement” of early modern humans or early 
farmers towards “ever increasing social complexity”. In this study 
I test the theoretically grounded working hypothesis of spread of 
archaeological phenomena, locked within a single scale, against 
multi-scale local, regional and supra-regional spatial distribution 
of not only symbolic artefacts, but also their rare or marginal 
occurrences in neighboring regions. In this comparison of single 
vs. multi-scale archaeological spatial phenomena, I involve the 
rare, the marginal or absent and explore how ‘absences’ influence 
the spatial distribution of ‘present’ artefacts, and how they define 
sharp boundaries or smooth transition from one distribution 
to its neighboring one. In order to better conceptualize these 
complex human-thing interactions, I apply novel conceptual 
framework based on understanding of co-emergent phenomena 
and manipulation theory of explanation Woodward [14]. 

In this light the analyses of archaeological spatial distributions 
contribute significantly to the better understanding of the 
remote past in terms of objective categories that have theoretical 
significance. Traditionally, in archaeological interpretation there 
have already been established causal relationships that explain 
the appearance of social outcomes as a result of social action. 
For example, the appearance of Alpine jade axeheads within the 
Alpine zone forms a spatial distribution that is approximated by 
a Gaussian one Pétrequin, Gauthier, et al. [15]. The reason that 
stays behind this formal assessment is that, from the defined 
geographical gradient of the spread of jade axeheads, it is possible 
to calculate the parameters: mean value and standard deviation 
of an approximation of normal distribution that is characteristic 
for the variation of the distances measured from a central point 
(e.g. areas of provenance of artefacts) to the different locations 
of the occurrences of axeheads. The possibility to vary distances 
between occurrences of these artefacts, within the established 
by the normal distribution maximal variation, outlines a causal 
relationship between the presence of these artefacts and the degree 
of establishment of social inequality. Or, it may be called the ‘first-
order rule’ that is valid for this geographic region. 

This type of first-order rules is typical for interpretation 
approaches of traditional archaeology. These approaches tend 
to equate the presence of concentrations (various density 
distributions) of archaeological phenomena to a fixed social 
organization (e.g. early farming communities) defined within the 
frame of universal uni-linear social evolution. A good illustration 
of this understanding is the imagined existence of entirely 
“sedentary” farming communities - despite the fact that recent 
isotope studies show that early farmers were much more mobile 
than hunter-gathering communities Sjögren and Price [16], Aldred 
[17]. Even regions, in adjacent areas, featured by “absences” or 

“exceptions” from formally defined archaeological cultures tend to 
be homogenized with these neighboring cultures, both in terms of 
formal similarities of archaeological artefacts and imagined social 
behavior (e.g. farming) that is often arbitrarily ascribed to these 
cultures. 

The mentioned above problematic makes necessary 
introduction to the basic properties of higher-order social rules 
and how they can be employed in archaeological studies. In 
archaeology meta-rule can be defined as a rule that is created by 
interactions of higher-order social constructs in the form of loosely 
defined hierarchies that are to a greater extent responsible for the 
spatial distribution of artefact categories or sites. It is based on A. 
Giddens’s concepts of ‘regionalization of everyday human actions’ 
and ‘unexpected social consequences’. Some social actions that aim 
at accomplishing definite social goals receive reactions in the form 
of unintended outcomes Giddens [18]. Common sense requires 
admitting that in archaeology this kind of feedback will have effects 
on the spatial distribution of archaeological materials. Indeed, 
such social feedback becomes visible from the spatial distribution 
of some valuable artefacts. For example, in the eastern Balkans it 
was found out that the spatial distribution of Alpine jade axeheads 
follows Binomial distribution rather than a normal one Tsonev 
[19]. In other words, there are invisible rules that break down the 
otherwise clear-cut causal relationship (e.g. the emergent social 
inequality causes import of Alpine jade axeheads) established in 
the Alpine zone. This example is just one out of many that constitute 
the variation of the spatial distribution of Alpine jade axeheads. 
Another example shows that, in the northwestern Black Sea coast, 
the probability of occurrence of such artefacts increases significantly 
and may be approximated by a Gaussian distribution, similar to that 
in the Alpine zone. Contrary to this, the chances of finding Alpine 
jade artefacts in the delta of the Danube River or on the Aegean 
islands are very low. Thus, the general rule that unites as a thread 
all these diverse presence/absence patterns is the unpredictability 
of their occurrence. So far, the concept of ‘unpredictability’ makes 
its first steps to finding its place in predictive modeling Verhagen, 
van Leusen, et al. [20]. Its exclusive feature is that it undermines 
the common practice of archaeological interpretation that relates 
patterns of spatial distribution of some archaeological artefacts, 
sites or monuments to patterns of typical human or social behavior. 
Moreover, predictability and unpredictability of occurrence of 
archaeological phenomena are governed by meta-rules. Empirically, 
they define the type of the probability distribution of archaeological 
phenomena in their central and peripheral zones. The type of the 
probability distribution, in turn, defines the type of the boundary 
established between adjacent areas, outlined by the spatial 
distribution of particular artefact categories, sites or monuments. 
I will further elaborate on its usefulness, especially in the area 
of defining the concept of a boundary between “archaeological 
cultures”. 
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In my analyses I will try to show that meta-rules do not stay 
outside time and causality. I will present that part of their nature 
consists of following simple causal chains, but their feedback, under 
certain circumstances, will follow complex behavior. Further I will 
draw these concepts from three different archaeological examples 
of spatial distributions (presence/absence patterns) of particular 
artefacts, some of which so far have been neglected and excluded 
from proper consideration, but which, I think, played an important 
role in the successful adaptation of early farming communities in 
the eastern Balkans. Of particular interest will be the examples of 
human and earthy colors in prehistory, the distribution of flat bone 
figurines (amulets and probably elements of clothing), and some 
aspects of the spatial distribution of the Alpine jade axeheads. They 
will be considered in terms of communicative networks that will 
reveal their stability as cultural phenomena on the one hand and 
relational nature on the other.

Human Colors Spectrum
As an example of the important range of properties meta-rules 

present, it is suitable to consider the distribution of the spectrum 
of colors used in pottery decoration in prehistory. In fact, the 
Neolithic and Copper Age communities used colors which are as 
those deployed in the early Upper Palaeolithic paintings, inside the 
Chauvet cave, France. The significance of this particular range of 
colors becomes greater if added the fact that colors like blue and 
green ones were never used on prehistoric pottery and clay objects’ 
decoration. Also it should be stressed that at that times people 
must have known the blue and green colors but they never used 
them (S. Neikova, personal communication). For example, blue was 
known from extraction of copper ore from prehistoric mines and 
even earlier. In the exhibition of the Museum of Neolithic houses 
in the town of Stara Zagora, Bulgaria powder from azurite (intense 
blue color) can be seen. Mixed with red and yellow ochre it will turn 
into a variety of nuances of green. This evidence is good enough to 
suggest that, although these colors exist in nature that surrounds 
human settlements, the systematic lack of blue and green ones was 
a deliberate choice that did not changed over millennia. More than 
that, it may be considered as an almost universal rule because it 
overarched and thus integrated different “archaeological cultures 
with painted pottery” by revealing complex patterns of occurrence 
of pottery decoration in easthern Balkans.

A question arises: under what circumstances this overarching 
meta-rule will allow introduction of new colors? The answer is not 
a straightforward one and below I explore two different approaches 
in order to answer it. From a cultural-historical perspective, such an 
overarching rule cannot exist, because the traditionally established 
pottery typologies and classifications aim at identifying a single 
hierarchy of archaeological types and cultures that dominates 
within particular time and geographic region. For example, 

Karanovo I and II ceramic styles (traditionally understood as 
cultures) are considered as dominating vast regions, comprising 
present-day Bulgaria. But the nature of a single hierarchy is to pose 
clear-cut boundaries that firmly separate it from the neighboring 
“cultures”. This makes impossible the interaction between the 
defined in this way “cultures”. If considered as independent from 
one another entities, different and even new colors must have had 
appeared at least in one or more regions where single hierarchies 
(traditional archaeological cultures), such as Karanovo, Starčevo, 
Kriş, Orlovets, etc. have been identified. Thus, the absence of blue 
and green colors constitutes the best evidence available so far 
that excludes the possibility of existence of single hierarchies of 
traditionally established archaeological “cultures”, whose main 
characteristic is dominance over other “marginal” archaeological 
styles within a particular time and space. 

In order to illustrate my hypothesis I provide the following 
example. Even in traditional approach of drawing formal 
similarities between archaeological materials it has been looked 
for the best combination of diagnostic types. Thus, on the base of 
the general form of the fine pottery, the presence and absence of 
painted motifs on them and the regular “exceptional” occurrences 
of black painted pottery in these assemblages, a general similarity 
has been drawn between the following late early Neolithic 
cultures in the Balkans: Sesklo, Greece, Southwestern Bulgarian 
painted pottery culture, Karanovo II in Thrace (Bulgaria), not-
painted but with “regular” exceptions of black painted motifs 
Ovcharovo-Tsonevo-Eastern Criş culture (Northeastern Bulgaria 
- Romania) (Todorova and Vajsov [21], Table 10, p.120). Another 
interpretation relates the Karanovo II culture with the Orlovets-
Samovodene ceramic styles, north of the Balkan Range, which have 
close similarities to the Dudeşti culture, north of the Danube, and 
to the late Starčevo culture in eastern Serbia, Banat and Voivodina 
Stanev [22,23]. In these interpretations, the presence of painted 
pottery plays the major role in defining cultural affiliations, even 
by taking into consideration instances of regular “exceptions”. Yet 
this approach denies the existing variability of important pottery 
styles from the Kremikovtsi group (Sofia plain) or, in the case of the 
first interpretation, misses out main features of the northcentral 
Bulgarian Neolithic cultures. The explanations for these “jumps 
of Neolithic cultures ” over vast territories are based only on 
supposition that early farming communities moved from South to 
North and vice versa, or from West to East. This example shows 
that classifications based on a single or a combination of a number 
of formal criteria produce vague chronological and geographical 
groupings where boundaries between archaeological cultures go 
through the most difficult terrains to cross: high mountains and big 
rivers (Figure 1). In fact, the map of the spatial distribution of these 
cultures shows that all neighboring boundaries between them are 
fictional and imprecise.  
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Figure 1: Schematic map of approximate geographic spread of the following early Neolithic cultures in Bulgaria and the neighboring countries: 
‘Southwestern Bulgarian painted pottery culture’; ‘Karanovo II’ in Thrace and northeast Bulgaria; ‘not-painted but with “regular” exceptions 
of black painted motifs Ovcharovo-Tsonevo-Eastern Criş culture’ (Northeastern Bulgaria - Romania); northcentral Bulgaria – Orlovets-
Samovodene culture.

The second approach that has been used some time ago 
Georgiev [24] is less rigorous. For example, the early Neolithic 
pottery styles are considered as stylistic variations that are almost 
contemporaneous with one another. This also means that these 
styles are not culturally and geographically independent entities 
and are able to influence each other. Otherwise new colors would 
have had appeared in the isolated from one another entities. So, 
under normal circumstances meta-rules may be considered as 
widely shared cultural norms that specify a well-defined stylistic 
variation and new features (in this case study - different range of 
colors) that lie outside it cannot be incorporated into it. 

Another question asks what is the nature of meta-rules? The 
answer is that they define conditions for existence of related 
subsystems where causal relationships can be identified. The 
latter can be expressed by a particular pattern (e.g. in the present 
study these are characteristic probability distributions – Gaussian, 
Binomial, etc. of different archaeological styles). They allow making 
different predictions about what will happen under various 
hypothetical changes. Thus, the changes in space (changing the 
distances and thus changing geographic areas) may lead to changes 
in the proportion established by the identified quantities of 
artefacts that pertain to different archaeological styles. In a given 
area, their dominant features have the property to spread through 
the neighboring archaeological sites, which is often modeled as 
decreasing similarity down the line (cultural gradient). By going 
further apart the feedback of the subsystem breaks down this 

smooth process of decreasing similarity and gradually or more 
abruptly one set of styles becomes replaced by another one, or even 
by a mixture of features, where their occurrence cannot be predicted 
in advance. The latter seems to be of greater importance, as in the 
Balkans among the already defined cultural entities, there are 
regions where the mixture of ceramic styles makes their occurrence 
unpredictable. These areas of unpredictable occurrences outline 
the field of interaction of the related subsystems. They show the 
maximal diversity of stylistic features but at the same time regulate 
this diversity to remain within the same variation. On the other 
hand this kind of variation needs stable points of reference in order 
to hold the entire system within its limits. From a humanitarian 
point of view these stable points of reference can be common 
metaphors that are symbolically constituted by particular artefact 
categories. They enable close and distant communities to effectively 
communicate with each other. In prehistory there is evidence that 
the two basic metaphors are the human body and house. It seems 
that they define the spectrum of colors. The yellow, brown, black 
and white are the colors of human body and houses - made of 
clay and timber. These colors are context dependent and often 
can be identified in more direct and more symbolic ways. Thus, 
the most direct causal links are based on similarity between the 
represented object and its color signifier. For example, in Figure 
2 the anthropomorphic vessel represents exactly this similarity 
between the colors of the vessel and the colors of the human body 
(brownish-reddish) (Figures 2). 
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Quite different is the richly colored anthropomorphic vessel 
(Figure 2, left). It requires a lot of effort for making this complex 
design. On the other hand, these efforts probably meet the 
goal for improving communication at personal and community 

levels, because this vessel sends a clear message of the social 
importance of its makers and owners. It is able to drive the system 
of communication of these communities to a higher level, which 
makes human interactions more complex.

Figure 2: (left) Anthropomorphic vessel, the site of Gradeshnitsa, Vratsa district. (right) Anthropomorphic vessel, the tell Gabarevo, Stara 
Zagora district. After History of Bulgaria, v. 1, part 2, p. 67.

Another important feature of meta-rules may be presented by 
the following example. It is quite noticeable the fact that color and 
other pottery decorations have local individuality, even within the 
already defined entities. Thus, the early Neolithic monochrome 
ceramics from the Orlovets site (north-central Bulgaria) differs, 
but remains within the same variation, from the monochrome 
pottery from the early Neolithic site Djuljunitsa-Smardesh which is 
situated about 40 kms to the South. On the other hand, diachronic 
repetitions of similar pottery styles also occur. They may differ 
significantly in time and decoration styles but colors remain within 
the established general variation. For example, the early Neolithic 
monochrome pottery is similar to that of the late Neolithic and this 
often causes misunderstanding. In other words, meta-rules are 
able to generate cyclic development, or govern both locally and 
regionally the changing pottery styles and especially, their color 
decoration. 

Another characteristic that should be mentioned is that higher-
order rules do not form a single hierarchical system. For example, 
if at one hierarchical level a given local variation does not provide 
enough evidence for establishing causal relationships the next 
level (higher-order rule) does. Looked from this perspective the 
local variation of color decoration at one locality is not bound to 
re-occur or change later in a particular way, but it may develop 

in one or several distinctive patterns under the influence of the 
established multiple and interrelated hierarchies of the acting 
at that time first-order and meta-rules. In more general terms, 
changes in color decoration follow a holistic type of model, in which 
some constituent elements can be changed while others are kept 
constant. The only condition for change is that all elements can 
vary within the established by the system variation of their stylistic 
features. Thus, it is not possible all elements of the system to be 
considered at once or justified in terms of a priori defined criteria. 

The use of predefined criteria places archaeologists outside a 
single hierarchical system of human decisions and actions which 
turns traditional archaeological interpretation into systematic study 
of phenomena lying outside common social behavior. For example, 
criteria such as environmental accessibility of raw materials 
that allows production of particular color decorations bear only 
descriptive value and does not explain why prehistoric people 
systematically did not use blue and green colors. The question is 
not whether the colors used come from distant or local sources 
and what mixtures particular artisans applied to in the process 
of decoration of pottery styles, which may provide archaeological 
interpretations with significant markers for their attribution to 
certain geographic or “cultural” distributions. The present approach 
aims to integrate both presences and absences of colors that were 
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or were not cognitively perceived and culturally recognized, and as 
such they behave (appear and disappear) according to higher order 
social and cognitive rules. In this light, the color spectrum, used 
throughout prehistory, can be called ‘human and earthy’. This color 
range, however, does not reflect the colors of the human body and 
earthy houses as mere reflection of natural phenomena. These are 
cognitive singularities of everyday symbolic use that probably played 
important role in the life of prehistoric communities. It is plausible 
to believe that the world of prehistoric people was very colorful, 
which archaeologists can restore if they use precise identification 
methods of traces left by ancient colors. For example, the study 
of the painted and not painted clay bodies from the Neolithic site 
Polyplatanos, Northern Greece has shown that prehistoric artisans 
used different techniques for applying black paints, which may 
point to different workshops or geographical origins Sakalis [25]. 
But such a reconstruction would be only another exotic object for 
appreciation of visitors to an archaeological exhibition, if there is no 
additional information about how these colors became cognitively 
and culturally recognized by prehistoric communities. Of particular 
interest for such public and scientific display would be questions 
about how cultural boundaries appear, and how strong they were 
in order to make people living in vast regions to use or not to use 
certain raw materials, artefacts, monuments, but used the same 

human and earthy color spectrum. The next section deals with this 
problematic on the example of the geographic distribution of flat 
bone figurines. 

Flat Bone Figurines
Flat bone figurines provide a good example of the interaction 

between the first-order and meta-rules. Of particular interest in 
this interaction are the unpredictability of occurrence of their 
stylistic features and the ability to carve geographic and cultural 
boundaries that are visible in their spatial distribution. Apart from 
their specific spatial distributions, they alone exhibit a number of 
particularities, which make them suitable material for revealing 
the characteristics of the complex adaptations of early farming 
communities. In general, they represent highly stylized figurines 
of women, priests or worshipers. Their color is whitish and 
preserves that of a bone although studies of traces of color have 
not been carried out. From this point of view they are somewhat 
gender biased (representations of female bodies) which suggests 
their direct archaeological interpretation as personal amulets 
and elements of clothing of a priest or a woman. Thus, flat bone 
figurines may be considered as an extension of the body. Also, their 
stylistic features set them apart from the decoration of pottery and 
from that of anthropomorphic vessels, and thus make them a quite 
well distinguished artefact category (Figure 3). 

Figure 3: Anthropomorphic flat bone figurine from the tell-site near the village of Balbunar, Razgrad district. After www.naim-bas.com/arche.

A characteristic feature of flat bone figurines is their 
individuality. For this reason, it is not possible to make an exact 
typology – they differ significantly from one another. On the other 
hand, they pertain to a single artefact category as the variation of 
their decoration, such as holes, sculptured heads or beaks remains 
constant. One of the successful attempts for their typological 
classification is made by Y. Boyadziev [26]. He divides them 
into four types, each comprising two or three sub-types. Yet the 
chronological sensitivity of this classification remains weak as all 
types are present until the end of the Eneolithic Period. Instead they 

show greater regional and individual diversity than evolutionary 
traits, which outlines the limits of their stylistic diversity. These 
limits allow various technical and stylistic features to re-occur 
periodically within the relatively wide geographic region of the 
eastern Balkans. 

On the other hand, their recurrent appearance as individualized 
extension of human body creates two somewhat parallel and 
competing narratives. The first of them is the narrative of female 
ideologies represented by the female flat bone figurines. The second 
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one is that of representation of priests or worshippers that might 
have had been both men and women. The question is that these two 
narratives by the virtue of their prescriptive and perspective nature 
are able to produce new rational knowledge about the human and 
natural worlds. For example, the two narratives require long-time 
and regular observation of the movement of celestial bodies and 
the related to their occurrence’s development of calendars of labor 
cycles and festivities. From this point of view flat bone figurines 
may be considered as more important artefacts than just personal 
amulets and elements of clothing. They mark the thread that 
knits together human society and the evolution of knowledge and 
communication. 

The flat bone figurines have a well-defined spatial distribution 
in two geographical regions. The first area comprises approximately 
the territory of Bulgaria and south Romania. Their distinctive 
distributional feature is that the occurrence of different styles of 
representation of flat bone figurines does not follow any pattern 
similar to that of the general ceramic styles. They show completely 
different behavior in their spatial distribution. Stylistically different 
figurines may occur without any regularity in one and the same 
site. This irregularity of occurrence suggests that the styles of 
decoration and making of these figurines reflect personal use. On 
this background it may be concluded that their spatial distribution is 
governed by a first-order rule related to improving communication: 

the increasing importance of interpersonal communication 
requires introduction of new and diverse symbolic objects.

The other important geographic area is the central Balkans 
where flat bone figurines practically do not occur (I. Nasteva, 
personal communication). So, the first-order rule that governs the 
geographic spread of these artefacts is not valid. Their absence 
means that another first-order rule is in charge, which does not 
devalue the communicative skills of the inhabitants of this region. 
They might have been using another tangible but perishable 
material for the same or similar purposes (e.g. the body of the 
figurines was shaped in two basic types: flat and vaulted ones 
Averbouh and Zidarov [27], which suggest that they might have 
served as ornaments of cloths)). It is plausible to assume that, in 
the central Balkans, these bone ornaments might have been easily 
replaced by another category of personal ornaments, such as textile 
ones, attached to cloths. An alternative explanation for this “absent” 
archaeological phenomenon may be that different metaphors 
were used, which prevented the appearance of flat bone figurines. 
Perhaps both reasons interacted with each other and created this 
presence/absence pattern. In this case it becomes clear that higher-
order rules outline a relatively clear-cut boundary between the two 
geographic regions, which does not depend on any geographic 
obstacle, such as an environmental barrier (high mountain, big 
river, etc.) (Figure 4). 

Figure 4: Map of distribution of flat bone figurines (approximate number of sites) in the eastern Balkans.

Thus, meta-rules are able to unite diverse hierarchies of 
archaeological categories of artefacts and their absences in the 
adjacent regions, which enable them to carve clear-cut boundaries 
between their spatial distributions. 

Distribution of Alpine Jade Axeheads
Meta-rules regulate other aspects of the ways of forming 

boundaries between the spatial distributions of particular artefact 
categories. Moreover, they govern complex behavior that integrates 

a number of cultural practices into a system that leads to systematic 
spatial distribution (or lack of it) of valuable artefact categories, 
that may often form unexpected to the present-day knowledge 
occurrence of these artefacts.

A good illustration of this unexpected social feedback is the 
boundary problem between the distributions of archaeological 
artefacts. It is better visible by the examination in greater detail 
of the distribution of the Alpine jade axeheads in the eastern 
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Balkans. The so far mentioned difference between the distribution 
of these artefacts in the Alpine zone and in the Balkans (Gaussian 
vs. Binomial respectively) is not the only dissimilarity that shows 
significance (Figure 5). Another important difference is the 

distribution of these artefacts along the Danube River up to its delta 
region. Because the Danube is a big river, it may be considered as a 
big environmental obstacle, but also as a communication corridor.

Figure 5: Map of the following probability distributions of the spread of the Alpine jade axeheads in the eastern Balkans: Aegean islands – rare 
and unpredictable distribution; Bulgaria – Binomial distribution; Black Sea area of northern Bulgaria and Romania – Gaussian; southeastern 
Romania – rare and unpredictable distribution.

The expectation is that the Danube would have attracted the 
spread of the Alpine jade axeheads into concentrations that might 
be approximated by Gaussian distribution. Thus, the Danube 
might have served as a clear-cut boundary that would cut in the 
middle these concentrations. Contrary to this expectation, the 
distribution of Alpine jade axeheads reveals an entirely different 
reality. Surprisingly, the region of the delta is void of these artefacts. 
Along the Lower Danube there are few occurrences. One axehead is 
found in the Copper Age sediments of a rock-shelter in the Cherni 
Lom canyon which is situated about 15 kms south of the Danube. 

On the Romanian side near the town of Oltenitsa, there has been 
found four axeheads in Copper/EBA burials which are situated 
somewhat off the shore of the Danube. There is another one, found 
near the town of Cernavoda, but its archaeological context is not 
clear. On this background, the conclusion that can be drawn is that 
although the occurrence of these artefacts undoubtedly came under 
the influence of the greatest geographic feature in this region – the 
Danube River – its influence cannot be considered as the major one 
(Figure 6). 

Figure 6: Map of the spread of Alpine ‘jade’ axeheads in the eastern Balkans. Data from JADE1 and JADE2 projects with the kind permission 
of P. Pétrequin.
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This is an ‘unexpected’ and ‘unpredicted’ result where 
occurrences of these artefacts show no pattern at all. Not only this, 
they appear somewhat off the shore of the Danube River. Thus the 
big river has relatively little influence on their occurrences and 
spatial distribution, and in this way defines smooth transition of 
axeheads’ distribution from South to North and vice versa, as if the 
Danube does not exist. While the presence/absence pattern of flat 
bone figurines is able to carve a boundary in the middle of a field, 
the distribution of the Alpine jade axeheads in the Balkans is able to 
erase the significance of the big Danube River as natural or cultural 
boundary. This only shows the importance of meta-rules and their 
ability to carve in a diverse way human culture. For example, the 
Danube appears to play the role of a boundary for the distribution 
of high-quality flint raw materials for the early Neolithic of 
southern Romania. Only a small part of their lithic assemblages 
have imported high-quality flints that crossed the Danube from the 
South. The majority of the flint assemblages are made up of lithic 
artefacts made of local flint raw materials. Thus, this case shows 
that the Danube played the role of an obstacle that limited the 
import of high-quality flint varieties. 

A different role as a boundary plays the northwestern Black Sea 
coast. Along it the probability of occurrence of Alpine jade axeheads 
increases significantly. The particularity in this case is that there 
is no central point like in the Alpine area where the distances to 
the occurrences of axeheads to be measured from. Yet the variation 
of the distances between the occurrences can be approximated 
by Gaussian distribution. Most of the axeheads appear in burial 
contexts that are situated close to the coastline lakes and marshy 
areas. Thus, the landscape significance for the occurrence of these 
artefacts is divided between the two productive and symbolic 
habitats. Probably they constitute one of the major factors for 
establishing a causal relationship similar to that of the Alpine area: 
the emergence of social inequality promotes the import of high-
status artefacts.

The above example, however, is opposite to that of the Aegean 
islands. The rare presence of ‘jade’ axeheads in regions where there 
are strong expectations for their appearance reveals the existence 
of complex social hierarchies and higher-order rules that govern 
the spatial distribution of high-status artefacts. In the Aegean, the 
major difference with the other examples is that in the Syros Island, 
there have been identified local sources of jadeitite. The evidence 
suggests that these resources were well exploited in prehistory. 
The extraction of jadeitite and the initial preparation of chunks 
of rock for production of axeheads is illustrated by the roughouts 
of jadeitite spread over the island (P. Pétrequine, personal 
communication). This shows that axeheads had been made but 
then exported from the island. So far, however, such axeheads have 
rarely been identified on the other Aegean islands. A question 
arises: is there any explanation for this choice of the islanders? 
The answer may lie in the understanding that the presence of 
certain valuable resources does not always mean their direct use. 

Rather it establishes a relation between a number of distinct social 
practices, some of which concern the status of the manufacturers 
of jadeite axeheads made of local materials, others the institutional 
and technical aspects of production and distribution cycles, and 
others their position as participants in wider communal lifecycles 
and the ritual behavior that imposes a kind of taboo on the local 
use of these axeheads . Thus, this complex pattern incorporates all 
these distinct social practices into a system of relations that is not 
given or constituted a priori and that it is not created by a simple 
juxtaposition of a series of social opportunities and contingencies. 
Formally, the emergence of this system may be described as a 
growing function that constantly re-creates stable spatial patterns 
of distribution of these artefacts, such as presence/absence and 
unpredictable ones. In this respect, through multiple causes the 
Aegean islands create a complex pattern that contains presence of 
local jadeitite resources, absence of such artefacts on other islands, 
which is coupled with high degree of unpredictability for the 
occurrence of new such artefacts. 

Conclusion
In summary, the first-order rules are active in spatial 

distributions where a mean value can be calculated from the 
distances measured from a central point to the events occurring in 
the entire region, or from the variation of all the distances between 
the occurring archaeological phenomena. In some cases the spread 
of prehistoric ceramic styles may be considered as obeying such a 
rule. The other example that pertains to this rule is the distribution 
of Alpine ‘jade’ axeheads along the northwestern Black Sea coast.

Instead meta-rules are characterized by the unpredictability 
of occurrence of a particular attribute or artefact category (e.g. the 
occurrence of individual variations within the spectrum of colors on 
ceramic vessels or the occurrence of stylistic individuality among 
the flat bone figurines). The circumstances that promote this kind 
of behavior may encompass diverse social practices. In the above 
examples they may be subsumed as communal conceptualization of 
local and regional landscape particularities, availability of resources 
and their integration into a system of flexible social response to 
adaptive necessities imposed by the changing social realities. To 
this may be added the cases of absence of artefacts in regions where 
there is strong expectation for their occurrence (absence of Alpine 
jade axeheads in the Danube delta and rare presence of Syros jade 
axeheads in the Aegean region). 

Also, meta-rules account for the ‘boundary’ problem in 
archaeological research. It was shown that meta-rules are able to 
carve an arbitrary boundary in geographically homogeneous regions 
that are characterized by absence of any prominent geographic 
feature that is not typical for this region, and that can be considered 
as a natural obstacle (e.g. the eastern and central Balkans are 
linked by a region of low mountainous and hilly areas, which does 
not pose difficulties for crossing it). It is exactly this region that has 
been carved by a cultural boundary that stops the spread of flat 
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bone figurines in the central Balkans. Conversely, the big Danube 
River does not represent itself as a cultural and natural obstacle 
for the spread of Alpine jade axeheads but it is a boundary for the 
spread of high-quality flints during the early Neolithic. Among all 
the examples in this study the feedback of the locally made jadeitite 
axeheads on the Aegean islands is the most complex one. The meta-
rule produces a system of integrating cultural practices, which are 
not additive in nature. Despite this they approximately represent 
processes of growth (production) and decay (export). Thus, the 
feedback of the system makes possible the portrayal of the social 
position of the manufacturers of these axeheads, their capacity for 
maintaining circulation and exchange outside their own geographic 
area, and the potential of local people to manage scarce but and 
difficult to work resources, which otherwise bear important value 
for close and distant communities
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