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Abstract

This paper reviews archaeological research on the transmission of writing knowl-
edge between literate and pre-literate societies. It proposes the use of productive
approaches, such as cultural epidemiology and cultural attraction theory (CAT). The
case study focuses on East-Central Europe and discusses the role of writing in the
construction of social group identity and the transition from local communities with
a prehistoric mindset to a historically acting society during the first millennium AD.
The study collects relevant archaeological records of Early Mediaeval writing and
explains them using reflective archaeology. It is shown that interactions between
literate and pre-literate societies are highly complex social processes that function
not only at the cultural and cognitive levels of individuals but also among larger
groups of people. By combining cultural attraction theory with empirical archaeo-
logical data, this study formulates a conclusive explanation for the introduction of
writing among Europe’s Slavic-speaking population.

Keywords Cultural Epidemiology - Cultural Attraction theory - CAT - Writing -
Early Middle Ages - Slavs - Runes

Introduction

For at least the last two decades, archaeologists have been interested in how knowl-
edge is transmitted and how to recognise the forms of this transfer. This research
involves collaboration between archacology and cognitive sciences such as psychol-
ogy, biomechanics, and neuroscience. Current studies provide various methods for
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determining individual variability in artefact production, such as lithic industry or
pottery, or how novices and children acquire new knowledge (Forte et al., 2023).
However, a strong theory of knowledge transfer among larger groups of people with
different backgrounds and habitus is still needed.

Archacologists are, therefore, looking for the most productive ways to explain
these cognitive processes, which play a fundamental role in the development of
human culture. An excellent example is the transmission of writing between literate
(“historic’) and pre-literate (‘prehistoric”) societies that occurred at different times
and in different parts of the world, for instance, in the Aegean from Minoan Crete to
Mycenaean Greece, or in Mesoamerica from the Olmecs to the Zapotecs (Boyes et
al., 2021; Marcus, 2006).

The invention of writing has been seen from a top-down perspective as a means to
legitimise the right of rulers to rule (e.g. in Classic Maya states), to keep economic
records in early states (e.g. in Mesopotamia) (Marcus, 2006, p. 16), or to create a
special privileged class (Goody, 1968). While this explanation may be suitable for
‘primary scripts’ that emerged ex nihilo, it is not entirely satisfactory for ‘secondary
scripts’ that developed in a context where the concept of writing was already known.
Recently, scholars have started to focus on the development of secondary scripts.
However, there is still a lack of theoretical and comparative approaches to explore
this phenomenon (Nash, 2021, pp. 223-225). Currently, the framework for under-
standing the processes of script adoption is primarily linguistic, as seen in the models
developed by Peter Daniels (Nash, 2021, p. 224). Alternatively, some approaches,
such as Material Engagement Theory, focus on the behavioural, psychological, and
material interaction between individuals over time (Overmann, 2021, p. 56). How-
ever, to explain cultural evolution at the level of larger groups of people in a testable
way, a more complex natural-scientific approach is required.

Cultural attraction theory (CAT) (Heintz et al., 2019), which is a part of cultural
epidemiology (Sperber, 1996), may offer a solution. This theoretical, strictly mate-
rialist (Sperber, 1996, p. 26), framework is robust and enables scientists to analyse
and explain the distribution of cultural markers, such as language, ideology, or code,
including writing systems, which have an obvious material aspect (Claidiére et al.,
2014; Martin & Serensen, 2011, pp. 1-10). However, cultural epidemiology, known
also as the epidemiology of representations, remains a rare or even absent concept in
European and world archaeology and anthropology. This is despite the fact that it is
highly suitable for archaeology as a discipline that studies the human past or social
processes through material remains (Neustupny, 1993, p. 5) or deals with things as
such (Witmore, 2014).

The objective of this study is to show how effective this theory can be for archae-
ologists trying to explain why and how ideas, practices, artefacts and other cultural
items spread in prehistoric and early historic communities. This study aims to dem-
onstrate the productivity of a new approach by examining the transmission of writing
between literate and pre-literate societies during the Early Middle Ages, focusing
in particular on the transmission of writing between Germanic-, Latin- or Greek-
speakers (and writers) on the one hand, and populations which spoke (but did not
initially write) Slavic languages on the other hand. The Slavic-associated groups are
considered part of the prehistoric world before the introduction of writing, because
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their social model, as described by Parczewski (1991, 2004), reflects the specific
prehistoric mentality rather than the historical behaviour of people like the ancient
Romans or the medieval Franks. Following Tim Taylor’s suggestion, I propose in
this paper that we move beyond the disciplinary boundaries of prehistoric and medi-
eval archaeology if we are to work on the broad syntheses of human history (Taylor,
2008).

‘Slavs’ is an ethnonym used in written sources for the population that appeared in
Southeastern Europe in the 6th century and a little later in other parts of Europe. Fol-
lowing the glottochronological test, linguists assume that the Slavs lived initially to
the north of the Carpathian mountains and around the source of the Vistula river. Due
to migration, the Slavic-speaking population disintegrated in the 6th century into the
western Sclaveni and southeastern Antes/Antae (Blazek, 2020), which were two early
Slavic peoples described by Byzantine chroniclers such as Procopius and Jordanes
(Heather, 2010, pp. 394-395). This assumption has been supported most recently by
genetics (Olalde et al., 2023), which has proved that the presumed Slavic migrations
followed by language shifts (Andersen, 2023) coincided with changes in the local
gene pool (Peltola et al., 2023). The archacological expression of the Slavic social
model might be the so-called ‘Prague culture’ with Prague-type pottery (Parczewski,
1991, 2004). It can be argued that the cultural pattern and habitus of the Prague
culture did not differ fundamentally from that which characterised many prehistoric
societies, despite the chronological disjunction. Formal periodisation distinctions (as
between prehistory, protohistory, history) should be irrelevant in explaining general
social processes such as the transmission of knowledge. Distribution of the settle-
ments of the Prague culture correlates with the area where a Slavic language was
undoubtedly used in historically documented periods (Schneeweil3, 2020, p. 52).

It is widely believed that there was no systemic alphabet among Central European
Slavs before the Byzantine mission to Moravia (the eastern part of what is nowadays
the Czech Republic) in the 9th century AD (Hakyung, 2013, p. 128), when new “arti-
ficial’ alphabets were ‘created’ by St Constantin/Cyril to fit Slavic needs (Cubberley,
1996, pp. 346-347).

The only historical source that refers to some kind of Slavic writing from a period
before Christianisation is the 9th-century Bulgarian writer monk Chrabr, who briefly
mentions — in his work On the Letters, written in Old Church Slavonic — that pagan
Slavs used ‘lines and cuts’ or ‘tallies and sketches’ (Ohijenko, 1964):

Being still pagans, the Slavs did not have their own books or letters, but read
and prophesied by means of lines and cuts (upbranmu u pb3anmu 9sThXK H
rajgaxx). After their baptism, they were forced to use Roman and Greek let-
ters .... At last, God, in his love for mankind, ... sent them St Constantine the
Philosopher, called Cyril, a learned and upright man, who composed for them
thirty-eight letters, some similar to the Greek, but some different, suitable to
express Slavic sounds ... (Bartonikova et al., 1969, p. 365-366).

The most popular interpretation is that these ‘lines and cuts’ were just that: counting
signs or tallies, and not an alphabet. An alternative suggestion is that they might have
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been a runic alphabet, but no concrete examples have been found (Cubberley, 1993,
pp. 21-23).

What is surprising is the speed of later diffusion of writing into the population
(Lunt, 2000), which indicates that the Central European Slavic-speaking population,
or at least a part of it, had already been mentally well prepared to accept a script in
the 9th century. The written records mention hundreds of disciples of St Constantine
from that time (see The Life of St Clement) (Kalhous, 2012).

How did it happen that originally pre-literate or ‘prehistoric’ societies became lit-
erate and ‘historic’ in a short period of time? How did knowledge of writing transfer
to Slavic-speaking people? Archaeology, underpinned by CAT and cultural epide-
miology, is the only discipline that can answer such questions, given the scarcity of
historical sources.

In this study, I have collected archaeological records of Early Mediaeval writ-
ing from East-Central Europe and have incorporated their analysis into a reflec-
tive archacology framed by a new theoretical approach that must first be properly
explained.

Cultural Attraction Theory (CAT) and Cultural Epidemiology as a New Approach to
Writing Transmission

The transmission of writing from literate to pre-literate societies has usually been
explained holistically, as a counterpart of macrophenomena such as Christianization.
However, we can also understand literacy as an idea formative for human culture
that is transmitted from one person to another over time and space, in a similar way
to a contagious disease, by the cumulative effect of microprocesses and many indi-
vidual events. As a natural-scientific approach, cultural epidemiology followed by
CAT offers a different way of modelling cultural evolution and of explaining it in
a testable manner (Sperber, 1996, p. 2). Hence, in this study, we aim to formulate
an explanatory model of the transmission of writing that we can compare with the
empirical data collected by archacologists in East-Central Europe. Such a general
model will facilitate the explanation of similar cultural processes that have led to the
introduction of writing in various societies worldwide.

According to cultural epidemiology, inscriptions and other texts are typical public
representations with a material aspect. Given the assumption that the epidemiology
of representations is strictly materialist (Sperber, 1996, p. 26), this approach is well
suited to archaeology. Accordingly, writing cannot only be the domain of historiogra-
phy, palacography or linguistics. We can develop materialistically plausible explana-
tory models of the transmission of writing within archaeology by following general
epidemiological theory and using cultural epidemiology as a methodological frame-
work to enable the study of the distribution of public representations and material
cultural items (Heintz, 2011). According to this theory, chains of interaction—com-
munication in particular—may distribute mental and public or general cultural rep-
resentations (such as behaviours and artefacts) throughout a population (Sperber &
Hirschfeld, 1999). The occurrence of scripts within pre-literate societies results from
the transmission of such cultural representations.
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According to Sperber (1996, pp. 32-33), cultural representations are a fuzzy sub-
set of the set of mental and public representations inherent to a given social group
(i.e. those educated to be literate) in regard to writing in a literate society. Mental
representation exists within people in the form of memory or knowledge. Visible
inscriptions are one possible form of public representation that exists in the human
environment and works as a means of communication between the users and produc-
ers of texts. Such representations become cultural when they are widely distributed
and entail long-lasting actions.

We must explain why and how writing becomes a relatively stable cultural rep-
resentation in particular societies by answering the following question: what factors
and conditions render repeated communication in written form more likely?

We believe that humans have the same genetically determined cognitive abili-
ties and mental dispositions or susceptibilities (such that the potential to develop
complex concepts, such as writing, is effectively universal). Of course, such ideas
are challenging to understand. Appropriate environmental conditions are necessary
for ontogenetic development and the transmission of new ideas. When encountering
new concepts that they have not confronted previously and do not understand, people
need to absorb such knowledge gradually. As Heintz (2011, p. 18) has noted, in such
cases, people are not only learning new things but also learning to learn. The inter-
mediate step toward complete understanding involves a metarepresentation—an idea
that is initially only half-understood but helps one adopt a new concept. In non-lit-
erate societies, these could be tales, myths, or ritual practices (Sperber, 1996, p. 72).

In addition to psychological factors (individuals’ cognitive and affective devel-
opment), environment plays an essential role in such cultural evolution. Here, we
refer to a set of the meanings, values, techniques, and collective cultural representa-
tions among a population, as well as ecological factors. Inputs from such an environ-
ment enrich individuals and enable their adoption of new concepts. Most historical
changes are explained by interactions between individuals’ psychology and environ-
ment (Sperber, 1996, p. 115). According to Heintz (2011, p. 18), ‘people living in the
same location are likely to experience similar circumstances, which evoke similar
responses, whereas people living in different locations experience different circum-
stances that evoke different responses’.

The methodological core of culture epidemiology is CAT. This theory has been
discussed in Heintz et al. (2019) and Scott-Phillips et al. (2018, p. 162). CAT is
a useful tool for describing cultural dynamics and subsequent causal analysis. The
main goal of this theory is to identify and characterise the cultural cognitive causal
chain or pattern established by individuals’ mental representations, such as personal
knowledge of a script, and their public productions, including particular inscriptions,
texts or signs. The mental representations and public productions constitute cultural
tokens or items. If frequency of the cultural tokens in the causal pattern is relatively
high and stable, they form a cultural attractor (e.g., a writing system), which is an
abstraction of what these tokens share. The quantity of tokens within the causal chain
may differ between generations, but they usually tend to cluster more in the follow-
ing step due to the probabilistic favouring of some items over others. Various factors
cause this cultural attraction, whether they are internal (psychological) or external
(ecological). To provide a proper causal explanation of cultural dynamics, it is neces-
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sary to identify the various attraction factors that stabilize items in clusters around
attractors (Scott-Phillips et al., 2018, pp.163—171). From the archacological point of
view, a significant role in the explanation of cultural dynamics is played by ecological
factors, including an organism’s external biological and physical environment (such
as population size or density), or by social factors, such as the behaviours or social
action through which people interact (e.g. social networking). However, it is impor-
tant to note that explanations of specific cultural phenomena, such as the introduction
of writing to an illiterate society, must be case-specific rather than general.

To apply CAT to describe the transmission of writing knowledge between literate
and pre-literate societies, it is necessary to define several time steps of the cognitive
causal chain. This will allow for the modelling the movement of cultural tokens in
one direction and final stabilisation of them when clustered around a cultural attrac-
tor, the new writing system (Heintz et al., 2019; Scott-Phillips et al., 2018).

e Step 0: Pre-literate society. The population occurs outside the pool of writing
representations. People do not use any form of script in the pre-literate phase of
the cultural evolution.

e Step 1: Enculturation. Cultural responses to a new environment start to operate
and evoke the necessity of more effective forms of interpersonal communication
— the writing system. Mental processes like learning enhance the introduction of
writing into the pre-literate society. Significant tokens include new artefacts, tech-
nical devices or changes in social organization. Cultural knowledge is gradually
accumulated. However, the new concept of writing is still not fully understood.
People embed it in meta-representations, for instance, various ritual practices like
prophecy and divination.

Which factors are essential for the enculturation and evocation of the writings?

e Step 2: Transmission of writings. Cultural stability has been reached by favour-
ing some cultural tokens, such as inscriptions, texts, writing utensils, personal
knowledge, and schools. An abstraction of what these tokens have in common is
the cultural attractor. In our case, it is literacy and a specific writing system used
in a society or a part of it. Writing is a new form of intra-group communication,
and knowledge of it becomes a vital part of incorporated or embodied cultural
capital. Some members of society wield power and gain benefits proportionate
to their writing mastery. More complex social formations emerge as a result of
new modes of communication and following integration between different social
groups.

Which factors are at play during the stabilisation of the cultural items? How does
writing affect the emergence of new social formations?

e (Step 3, occasionally): Loss of writing ability. Under specific circumstances,
the knowledge of writing disappears from the culture. Cultural representations
change back into meta-representations or are forgotten. The transmission of writ-
ing has failed or decelerated. The process must re-start from the beginning.
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Why could the transmission of writing fail? What factors cause the loss of writing
ability?

The main goal of the research is to compare this theoretical model with empirical
data. Such items are artefacts from archaeological contexts—various objects with
inscriptions, or writing utensils that reflect archaeological events, specifically, the
interaction or communication between and within social groups (Fig. 1). We also
need to identify the relevant attraction factors (Scott-Phillips et al., 2018, p. 165).
From the archaeological point of view, a significant role is played by ecological fac-
tors, including an organism’s external biological and physical environment, or by
social factors, such as individual behaviour and social interaction.

Empirical Evidence in Archaeological Records: Inscriptions, Writing
Utensils, Coins and Other Cultural Representations of Writing Among
Central European Slavs in the Early Middle Ages

Germanic and Nomadic (Turkic) Runes or Runiform Inscriptions

The oldest known inscription, not only among Central European Slavs but through-
out the Slavic world, is the bone engraved with Germanic runes from Bteclav-Lany
(South Moravia, Czech Republic). We have established from archaeological excava-
tion and scientific analyses that here, for the first time, an Elder Futhark (or fupark)

@ Cultural tokens - writing
7/, Early Slavic (Prague) Culture

Rodebtociels

Fig. 1 Map of Central Europe around 800 AD, showing the main sites mentioned in the text where
inscriptions or writing utensils have been found, together with presumed ethno-linguistic zones. Draw-
ing by Jiti Machacéek
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inscription was discovered in a completely unexpected context, at a site classified as
an Early Slavic settlement (Machacek et al., 2021) based on the form of the dwell-
ings, pottery fragments characteristic of the Prague type (Parczewski, 1991, 1997),
and radiocarbon dating (Botar, 2018; Kuna et al., 2013; Machacéek et al., 2021;
Pavlovi¢, 2017). There are only approximately 430 extant epigraphical texts in Elder
Futhark, of which just under a hundred were found in continental Europe — the so-
called South Germanic inscriptions (Diwel et al., 2020). This is a geographically
defined term; confusingly, the languages of these inscriptions are exclusively West
Germanic dialects such as pre-Old High German, pre-Old Saxon and Langobardic
(Nedoma, 2006).

The carver was not too experienced and produced somewhat clumsy runes that
are, however, clearly legible. This sequence renders six of the last eight runes in the
Elder Futhark (themlndo), but it is unclear why the carver omitted the two runes / and
n between m and d. It must thus be assumed that the present inscription is incom-
plete (the animal rib was broken), and that the entire bone originally exhibited the
characters preceding ¢. The erroneous omission of / und # and the repeat engraving
that has been detected are likely evidence of a writing exercise (Fig. 2). The runes
could have been engraved by Slavic-speakers, who had learned the alphabet from
Germanic people — most likely Lombards, who lived in the South Moravian region
prior to Slavs. The Lombard and Slavic settlement here is almost directly continuous,
with only a very small time gap (Kaizer et al., 2019).

We dated the sample of the runic bone inner section (P0z-99,473; uncalibrated age
BP, range: 1455, 30) in the Poznan Radiocarbon Laboratory (on spectrometers 1.5
SDH-Pelletron Model) thanks to its relatively high bone collagen content: 7.1%. col-
lagen to 596-642 AD (68.2% CI) or to 568-650 AD (95.4% CI). The calibration of
the date was made using the software OxCal - v 4.4.4 (Bronk Ramsey, 2021; Bronk
Ramsey & Lee, 2013), with the application of the IntCal20 calibration curve (Reimer
et al., 2020). According to this chronological model the bone with the runic inscrip-
tion from Lany comes from a period, when the Slavs had already been settled in
Moravia and the Lombards were already gone from Central Europe (Machacek et al.,
2021). If any Germanic speakers remained, they are archaeologically almost invisible
and fully assimilated with the new Slav population.

Not only Germanic but also nomadic (e.g. Avar) inscriptions are present in Central
European sites classified as Slavic settlements. Avars — Turkic nomads from North-
east Asia (Gnecchi-Ruscone et al., 2022), who came into close contacts with the
Slavs after their arrival in Central Europe in the 6th century AD (Pohl et al., 2021) —
also used letters called runes. The terms rune and runic should, strictly speaking, not
be used for any other writing system except the Germanic Futhark (fupark). Never-
theless, the general term runes is often employed for any script that developed around
the periphery of the Roman world in the first millennium AD. These scripts were
by-products of cultural osmosis (Granberg, 2010). One example of runiform inscrip-
tion (Szalontai & Karoly, 2013, p. 365), is found on a bone plate from a composite
bow of the Avar type that was found in Mikul¢ice (South Moravia, Czech Republic).
As ecarly as the 8th century, this place was an important centre of power (Polacek,
2008a). Later, in the 9th century, Mikul¢ice was probably the capital of Great Mora-
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rune r N b § R < X p
translit. f u b a r k g w
phonem /f/ /u, 0/ b/ /a, a/ It/ /k/ /g/ /w/
number 1 2 3 4 5 6 7 8
name *fehu" *iruz *purisaz | *ansuz *raido | *kauna"? | *gebo *wunjo?
‘cattle’ | ‘aurochs’ | ‘giant’ | ‘dss, god’ | ‘riding’ ‘ulcer’ ‘gift’ ‘joy’
rune NN + | $ I I YA $¢¢
translit. h n i j ) p z (R) s
phoneme|  /h/ /n/ 1,7/ /il /i,1/ Ip/ /z/ (IR/) /s/
number 9 10 11 12 13 14 15 16
name | *haglaz | *naudiz *isa" *jera" | *eih/waz | *pirdraz? | *algiz? | *sowulo
‘hail” ‘need’ ‘ice’ ‘year’ | ‘yew tree’ | ‘pear tree’ ‘elk’ ‘sun’
rune T Bt i H r < X R
translit. t b [3 m | n d o
phoneme| n /b/ /e, &/ /m/ N/ /ng/ /d/ /o, 6/
number 17 18 19 20 21 22 23 24
name | *Teiwaz |*berkana"| *ehwaz | *mannaz | *laguz | *Ingwaz | *dagaz | *opi/ala”
A agod |birchtwig’| ‘horse’ ‘man’ ‘water’ a god ‘day’ ‘property’

Fig.2 A — The runes of the elder fupark — normalized forms. After Nedoma (2003). B — Six runs of the
elder fupark on the bone from Bfeclav — Lany (Czech Republic). Photo by Vojtéch Nosek

via — the Slavic polity (Polacek, 2014), where Slavic literature was supposed to have
been invented (Vecerka, 2014).

The bone plate was found in the lower layer of the stratigraphy associated with
Avar objects (Kavanova, 1995, pp. 181-182, 320), which are generally dated to the
8th century (Polacek, 2008b, p. 585). Similar parts of composite bows have been
found in Avar burial grounds, in 25 graves at five Slovak sites, which points to their
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wide usage among this semi-nomadic community (Holes¢ak, 2019). On the other
hand, they are rare outside Avar territory (Polacek et al., 2000, pp. 197-198).

The lateral tip plate of the Avar bow from Mikul€ice was intentionally engraved
above the string nock. There are at least four clearly visible symbols (Fig. 3b), similar
to the other Avar runiform inscriptions of the (late) Avar period that are known to the
researchers (Fig. 3a):

1. inscriptions engraved on 14 golden vessels found in Nagyszentmiklos (70 let-
ters), which were the property of a princely Avar family in the 7th and 8th centu-
ries (Balint, 2010, p. 624);

2. inscriptions on the needle case from Szarvas (54 or 59 letters);

two bone plates from a bow found near Kiskundorozsma (12 letters); and.

4. short fragments on various objects (altogether, 18 fragments with few letters)
(Laszlo & Racz, 1984; Rona-Tas, 1982; Szalontai & Karoly, 2013).

W

The treasure of Nagyszentmiklos and the grave in Kiskundorozsma indicate that in
Avar society a runiform script was probably used by the upper class and had sacral,
religious functions (Szalontai & Karoly, 2013, p. 392).

Traces of early Slavic contact with writing can also be found in other parts of the
Slavic world, for example, in Poland, where three clay tablets with probable runic
signs of the Turkic alphabet (or Latin script?) were found at the Early Medieval
settlement in Podebtocie, dated to the 7th /8th centuries (Fig. 4). However, there has
been no consensus as to whether these tablets may be products of the imagination of
the archaeologists or a significant discovery (Buko, 2008, pp. 167—174).

Fig. 3 Nomadic (Turkic) runes. A — graphemes engraved on golden vessels found in Nagyszentmiklos
(Romania). B — plate of the Avar bow from Mikul¢ice (Czech Republic). 7th / 8th century AD. After
Kavanova (1995). Drawing Archeologicky tistav AV CR, Brno v.v.i.
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Fig. 4 Podebtocie (Poland) A — Tablets with signs engraved in two rows. Photo by M. Gmur. B — Two
interpretations of the form of the signs from tablets (after T. Ptociennik). After Buko (2008). Repro-
duced with the kind permission of Andrzej Buko

Numerous runic inscriptions have been discovered in other Slavic territories, par-
ticularly in Bulgaria — where runes are associated with the Hunno-Bulgarians — and in
the Kievan Rus, where Scandinavian runic inscriptions number more than 60. How-
ever, the runic inscriptions from both regions are much later, dating from the late 8th
century onwards (Granberg, 2010).

Latin Letters

The Christianization of the Central European Slavs began in the first half of the 9th
century in Moravian territory and slightly earlier in Carantania (Carinthia), a histori-
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cal region and Slavic polity located in the Eastern Alps. The first missionaries were
sent to these regions from the Bavarian part of the Frankish Empire. The Roman
Church and Bavarian episcopate strongly supported the use of Latin letters by the
Slavs, competing with the two Slavic alphabets — Glagolitic and Cyrillic (see below).
The Latin alphabet was firmly established in large parts of Europe and had already
become the dominant script among literate people in the Roman Empire (Kucera,
2014).

The Roman Church used Latin letters in both its liturgy and inscriptions on build-
ings or grave plates. One of the first inscriptions that is indisputably connected with
Slavic elites is the braided stone reused (i.e. spolia) in the small church of Skt. Peter
am Bichl, Carinthia, Austria. Two marble fragments bear inscriptions in Latin letters
with the following names: OTKER - RADOZLA (V). These names are referred to
as the church founders’ inscriptions from the decades around 800. Otker is of West
Germanic origin, whereas Radozlav represents a Slavic name (Eichert, 2019).

There are very few inscriptions written in Latin script in the territory of the former
Great Moravia. They include a handful of isolated coins of North Italian or Byzantine
origin (Kucerovska, 1998), but the most significant examples are the gilded figural
plaques with inscriptions that were discovered at the Bojna I hillfort in Slovakia
(Fig. 5). These, together with bronze bells, substantiate the Christian affiliation of the
local community. According to dendrochronological data, the fortification of Bojna
was erected in the last decade of the 9th century and was destroyed by a fire shortly
thereafter (Hanuliak & Pieta, 2014; Pieta & Robak, 2017). These liturgical plaques
may have been manufactured in northern Italy at the beginning of the 9th century and
later imported into the territory of Great Moravia (Hanuliak & Pieta, 2014, p. 144).

Latin (as well as Arabic or Greek) letters were also present on coins that entered
the Slavic zone of Central Europe as early as the 8th or 9th century AD, and occasion-
ally even earlier (Adamczyk, 2020; Kucerovska, 1998; Militky, 2020).

Fig.5 Latin letters on gilded figural plaques, discovered at the Bojna I hillfort (Slovakia). 9th century
AD. After Hanuliak and Pieta (2014). Photo: Archeologicky ustav SAV, v.v.i., Nitra (attached). Repro-
duced with the kind permission of Karol Pieta
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Greek Letters

Both the Bavarian Catholic Church and the Byzantine Empire were involved in the
Christianization of East-Central Europe. The most significant Byzantine involvement
in this region in the second half of the first millennium was the mission of Saints
Constantine/Cyril and Methodius in Great Moravia. The only relic that can be indis-
putably connected both with the brothers from Thessaloniki and their entourage is
the lead cross with Greek letters from the site of Sady, near Staré mésto/Uherské
Hradisté (Fig. 6). This pectoral features an engraving of Christ on one side and the
Greek inscription Jesus - Christ - Light - Life - Prevails on the other (Vanco, 2008).
The presence of Greek clergy in Sady has also been confirmed by finds of goblet
lamps and other glass vessels, which had not previously been discovered that far
north of the Alps. All these types were common in the eastern Mediterranean and
Byzantine world and may represent the personal items of members of the church
mission (Galuska et al., 2012, p. 91). Some scholars believe that the ecclesiastical
complex in Sady—consisting of a cross-shaped church with a narthex and other
annexes, a wooden hall building and an attached settlement—was an essential early
mediaeval centre of Christianization as the seat of the first Moravian archbishop,
Methodius (Galuska, 2014, p. 84). It is possible that some Slavs in the Balkans may
have used Greek script to transcribe Slavic speech. This is also supported by the
existence of several examples of ancient Bulgarian epigraphy (Hakyung, 2013). In
Central Europe, however, there is no evidence of the transmission of Greek writing
to the Slavic population.

Glagolitic Script

The oldest Slavic alphabet is indisputably the Glagolitic (Fig. 7a) (Marti, 2014).
Since the 19th century, many authors have supported the idea that this was developed
by St Constantin/Cyril the Philosopher, brother of Moravian Archbishop Methodius
(Safarik, 1853). Moreover, On Letters, by the monk Chrabr, mentions Constantin/
Cyril as the creator of the complete Slavic script, which has 38 characters (Hetényi
& Ivanic, 2021). If this is correct, then the Glagolitic alphabet did not evolve slowly
from some other form of writing but was developed all at once in the city of Constan-

Fig.6 Greek letters on the pectoralis from
Sady near Staré M¢sto/Uherské Hradisté
(Czech Republic). 9th century AD. After
Galuska (2014). Photo Moravské zemské
museum. Reproduced with the kind permis-
sion of Ludé¢k Galuska
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Fig. 7 Glagolitic script. A — Glagolitic alphabet. B — Glagolitic letters engraved on the ceramic flasks
found in Zalavar (Hungary). 9th century AD. After Szoke (2014). Photo © Hungarian National Mu-
seum. Reproduced with the kind permission of Béla Széke and Agnes Ritook

tinople in the year 863 AD for the Byzantine mission to the Slavs (Dvornik, 1970).
However, the more popular view is that Glagolitic is based on Greek cursive forms,
that is, since most Glagolitic letters can be derived from Greek letters, it seems that
St Constantine/Cyril added only characters for non-Greek sounds (Marti, 2014). In
any case, the Glagolitic alphabet was first introduced in Great Moravia and Carolin-
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gian Pannonia (Kalhous, 2012). From there, the new script spread to other countries
inhabited by Slavic-speakers (Cubberley, 1996; Mathiesen, 2014, p. 187).

The only archaeological discovery of the original Glagolitic script is a set of let-
ters that is engraved on polished ceramic flasks found at the Hungarian site Zalavar,
today’s name for Early Medieval Mosaburg (Fig. 7b). During the 9th century, Mosa-
burg became the centre of Carolingian Pannonia. It was the seat and fortified manor
of Priwina (Pribina) and his son Chezil (Kocel), Carolingian counts (dux) of Slavic
origin. Constantine/Cyril, the creator of the Glagolitic alphabet, and Methodius
arrived in Mosaburg some time in 866, traveling from Moravia to Venice. Chezil was
happy to receive Constantine/Cyril and his brother. As the Vita Konstantini reads,
‘Chezil, the ruling prince of Pannonia ... expressed his great joy in the Slav script;
he himself learnt it, and gave him fifty pupils. In this way, they, too, learnt it, and he
[Chezil] treated him with great respect and assigned him a retinue’ (Szdke, 2014,
p- 92). During the excavations in Zalavar, along with inscriptions, various writing
utensils were discovered, which indicates active writing knowledge among the local
Slavic speaking population and confirms the text on the legend (Szdke, 2014, p. 92).

Writing Utensils and Talismans Imitating Books
Not only inscriptions but also small archacological finds attest to the transmission

of writing. The most significant are bone and metal styli used in teaching writing
(Fig. 8). Some examples of these have been found in the main central places of Great

Fig. 8 Writing utensils (styli). 9th century AD. 1 — 4 Staré Mésto/Uherské Hradisteé (Czech Republic),
5 — Mikul¢ice (Czech Republic), 6 — 8 Zalavar (Hungary). After Koutil (2014); Szdke (2014). Photo
Archeologicky tstav AV CR, Brno v.v.i., Moravské zemské museum, © Hungarian National Museum.
Reproduced with the kind permission of Ludek Galuska, Pavel Koufil, Lumir Polacek, Béla Széke and
Agnes Ritook
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Moravia and Pannonia that are linked to the Byzantine mission of St Constantine/
Cyril and St Methodius or earlier activities of the Bavarian church.

Styli are often found in the interior or in the immediate vicinity of churches with
narthexes, such as Uherské Hradisté-Sady, church No. 3 in Mikuléice or the Church
of the Martyr Hadrian in Zalavar (Galuska, 1996, p. 71; Koutil, 2014, p. 448; Poulik,
1975, p. 84; Szodke, 2014, p. 92). These annexes were added to older churches after
the arrival of Constantine/Cyril and Methodius to Moravia (Machacek, 2014) and
were probably used for educational and other activities (Vavtinek, 1963, p. 141;
2013, pp. 129, 213). However, styli have also been found outside church vestibules,
for example, near the ducal palace at Mikul¢ice (Polac¢ek & Marek, 2006, pp. 8-9) or
in the ecclesiastical complex in Sady (Galuska, 1996, p. 71). Schools also existed in
Moravia before the Byzantine mission’s arrival (Galuska, 1996, pp. 71-72). Gorazd,
the only Moravian disciple of the Thessalonian brothers whom we know by name,
learned to read (and probably also write) in Latin from western priests (Vaviinek,
2013, p. 129). However, according to the Life of St Clement, there were hundreds of
disciples of Methodius and Constantine/Cyril in Moravia. After the death of Metho-
dius, they were sold as slaves to Jewish merchants (Machacek, 2021, p. 115). Later,
styli also came to the northwestern Slavs (Gringmuth-Dallmer, 2011, p. 93). They
are significant evidence of the teaching of writing and the beginnings of local Early
Mediaeval literacy in general.

One piece of engaging evidence for literacy knowledge is a small pendant in the
shape of a book cover made of gilded bronze or silver (Fig. 9). Three such pendants
were found in Great Moravian graves in MikulCice (Koufil, 2014, p. 459). Their min-
iature covers cannot be opened, but texts might have been written, then folded, rolled
or both, and placed inside a hollow cover. Unfortunately, any texts that may initially
have been inside them did not survive until the time of excavation. The pendants
could have contained semicanonical religious scripts or magical formulas. They must
have been regarded as talismans, charged with the power of the holy books they imi-
tated (Balcarek, 2012; Corsten, 1991).

Fig. 9 Pendants in the shape of a book cover from Mikul¢ice (Czech Republic). 9th century AD. After
Koutiil (2014). Photo Archeologicky tstav AV CR, Brno v.v.i. Reproduced with the kind permission of
Pavel Koufil and Lumir Polacek
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Discussion: The Introduction of Writing to Slavic-Speaking
Populations Based on Cultural Attraction Theory (CAT)

Explaining the collected empirical data is the primary goal of our research. We aim to
formulate an explanatory model of the transmission of writing to pre-literate societies
as a causal chain of cultural tokens using CAT and cultural epidemiology. Specifi-
cally, we focus on the introduction of writing to Slavic-speaking populations.

The initial cultural token in this chain is the rune-inscribed bone from Bfeclav-
Lany. This is the earliest archaeological evidence for direct or indirect contact
between the presumed ancestors of modern Slavic speakers and the phenomenon of
writing (Diiwel et al., 2020, p. 763). It was followed by many other instances.

It must be emphasized, however, that population interaction is always a highly
complex process, as reflected not only in the growing evidence for genetic intermin-
gling but also in the results of comparative cultural and cognitive analyses. According
to cultural epidemiology (Claidiére et al., 2014), causal chains of cultural tokens—
of communication in particular—may distribute similar mental representations and
similar public manifestations of interactions (such as behaviours and artefacts)
throughout a population (Sperber & Hirschfeld, 1999). The occurrence of Germanic
or nomadic (Avar and later also Hunno-Bulgarian) runes in a Slavic settlement would
represent the transmission of a particular type of public cultural form (Sperber, 1996,
pp. 24-25) across older divides, showing how the Slavs in Europe initially engaged
with people who had knowledge of a runic script (Fig. 10). The first stage of this
cultural transmission could certainly have happened quite quickly, within 70 years at
most, as radiocarbon dating has confirmed.

The Slavs had not used any alphabet until contact with a new pool of cultural
(public) representations in Central Europe occurred. This was probably (but not nec-
essarily) due to migration, and the cultural input enriched their psychology. Cultural
transmission is usually a result of the combined effect of countless micromechanisms
of cognition and personal communication (Sperber, 1996, pp. 54—64). The rune-
inscribed bone from Lany is thus a possible material expression of such interaction
between particular persons—social actors or agents. The inscription may well have

Germanic
runes

Enculturation
7th-8th century AD

meta-

representation

Transmission of writings
9th-10th century AD

Cultural attractor: Latin and
Byzantine (Glagolic) writings

Christianization and Glagolic. Christianization and Latin
riting

writings wiitings

Fig. 10 The modelled transmission of writing to the Slavic population according to cultural epidemiol-
ogy. Drawing by Jifi Machacek
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been a writing exercise, facilitating the transfer of the knowledge of script between
runemasters from the Germanic language zone, acting as communicators, and their
Slavic pupils.

At first sight, the potentially revolutionary impact of such a cultural transmission
on Slavic society in Central and Eastern Europe does not correspond with the number
of inscriptions in Germanic runes that have been found in the Slavic language zone;
thus far, there is only the bone from Lany. However, the cultural importance of public
production is to be measured not by the number of copies in an environment but by
their impact on people’s minds (Sperber, 1996, p. 103). Knowledge of the runic script
was initially restricted—presumably—to a narrow group of members of the highest-
ranking elite (Diiwel, 2015), and thus only several generations later did it spread to
other social strata. Within Germanic-speaking populations, this transfer to a broader
population took place as late as the 5th and 6th centuries, although the oldest runes, of
which only a few examples survive, originate as early as the 2nd century AD (Diiwel,
2008, pp. 23-24). Runemasters were always recruited from groups of people with
excellent intellectual competence and high cultural capital (Dillmann, 2003).

Similar patterns may have been repeated among the Slavs, where the only differ-
ence is that the process of introducing the writing system began much later. In the
6th and 7th centuries, the social and intellectual elites in Slavic groups were only
beginning to emerge (Eichert, 2017). These people later adopted the habitus of their
Avar ruling class and thus, in addition to its customs and costumes, they encountered
nomadic runes, as confirmed by the tip plate of the Avar bow with the inscription that
was found in Mikul¢ice.

Runic letters, whether Germanic or nomadic, as a material representation of lan-
guage, used to be considered ethnically based signals, especially given that such
factors as language and writing competency are difficult to fake. The knowledge
of writing can be mobilized as a weapon in the context of competition within and
between social groups. The human subject, as a social agent, wields strength and
gains benefits that are proportionate to his or her mastery of this objectified capi-
tal (Bourdieu, 1986). A specific script could undoubtedly serve as an ideal form of
intragroup communication and cooperation or as a weapon in intergroup struggles.
How is it possible that a script could be transmitted from one ethnolinguistic group to
another, potentially hostile, group?

The underlying explanation could be derived from the political and cultural con-
text of Early Mediaeval East-Central Europe. The settlements in Lany and Mikulcice,
where such a cultural transmission has been archaeologically confirmed, were sit-
uated in an area that might be characterized as the boundary zone of three world
systems—Germanic, nomadic and Slavic. At the end of the migration wave in the
second half of the 6th century, this was a region of emerging, socially chaotic envi-
ronments that were plagued with forced migration and social disruption. It was an
environment of emerging social formations, of the creation of new modes of com-
munity integration among different mobile groups from diverse cultural backgrounds
(Germanic Lombards, nomadic Avars and Slavs). Ultimately, this process led to local
self-organization and new ethnic-group construction (Blanton, 2015; DeMarrais &
Earle, 2017). A runic script, as along with other elements of cultural and ideological
subsystems, could play an important integrative role in this process.
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Although there seems to have been an amalgamation of the various Slavic,
nomadic and Germanic groups, we have no clear evidence for the systematic use
of runic texts among Slavs. For the Slavs, a runic script may have remained only at
the level of so-called metarepresentation—an idea that was only half-understood,
as reflected in the treatise by the monk Chrabr (no actual letter, but only ‘lines and
cuts’ for divination). The apparent function of the ability to entertain half-understood
concepts and ideas is to provide intermediate steps toward a complete understanding
(Sperber, 1996, p. 72).

The full introduction of writing happened only after the spread of the new Chris-
tian alphabets (Latin and Glagolitic) among the Central European Slavs. Via the offi-
cial confirmation in the Life of Constantine, the Central European Slavs did not have
their own literature until the mid 9th century (Pukanec, 2020, p. 13). Sophisticated
and widely usable writing systems were installed among Slavs by the Church and
members of the local elites, as documented by inscriptions on the graves of the lead-
ers of newly established polities, for instance in Carantania. The emergence of hered-
itary elite status groups thus changes our perspective from bottom-up to top-down.
Nevertheless, the speed of the later diffusion of writing into the population (Lunt,
2000) indicates that the Central European Slavic-speaking population as a whole had
already been mentally well prepared to accept a script. This process may have been
facilitated by the Slavs’ previous experience with the older fupark or nomadic runes.
In the 9th century, script among the Slavs therefore shifted from metarepresentation
to fully understandable cultural representation. The most important change after the
conversion to Christianity was not obtaining knowledge about writing itself but the
resulting new concept of literacy (Granberg, 2010, p. 44). Afterward, the cultural
tokens, for example inscriptions on the sacred furniture of churches or devotional
items or on ostraca and writing utensils, clustered around the cultural attractor, which
is the final writing system. In East-Central Europe, this was the Latin script; in South-
east and Eastern Europe, it was the Glagolitic and later Cyrillic alphabet.

Nevertheless, in some regions, such as Moravia in the 10th century, the ability
to write eroded due to social collapse (Machacek, 2019). This was accompanied
by a significant decline in population growth and fertility after the collapse of the
whole system in the Post-Great Moravian Period (Galeta & Pankowska, 2023). The
Early Middle Ages were highly politically dynamic, and the local social systems
were somewhat unstable. The first Slavic polities look more like shadow empires that
arose as a direct reaction to the imperial formations of their neighbours than stable
states (Barfield, 2001). The fortifications were set on fire, the churches ruined, edu-
cated clerics and schools vanished and the script disappeared. The transmission of
writing had temporarily failed, and the process had to start again from the beginning.
In Moravia, literacy was fully re-introduced only in the 11th century.

Conclusion
By combining our initial model, based on CAT and cultural epidemiology, with

empirical archaeological data, we can formulate the explanatory model of the intro-
duction of writing to the Slavic-speaking population in East-Central Europe, which
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offers a different way of modelling cultural evolution and explaining it in a testable
manner (Table 1).

The Slavic speaking population had no contact with writing before 600 AD and
did not use any form of script (Step 0). According to the prevailing theory, the pre-
sumed ancestors of modern Slavic speakers at that time were located in the territory
of today’s Ukraine and Belarus, outside of the pool of writing representations. Some
archaeologists identify these people by a distinctive set of material remains. Their
first archaeologically confirmed contact with the script is the runic inscription from
the Lany site. Together with Nomadic runes from Mikul¢ice, the engraved bone from
Lany documents the enculturation of illiterate Slavs through contacts with Germanic
Lombards and nomadic Avars, which took place in the 7th and 8th centuries after the
presumed migration of the Slavs into East-Central Europe (Step 1). The enculturation
was a by-product of the local self-organisation of new ethnic groups. They emerged
in socially chaotic environments plagued with forced migration and social disruption
on the threshold of the Middle Ages. The runic script as well as other elements of
cultural and ideological subsystems could play an important integrative role in this
process. However, we have no clear evidence about the systematic use of runic texts
among Slavs. For them, the runic script may have remained an idea that was only
half-understood (meta-representation).

During the 9th century, writing became the means of social mobilisation in the
form of incorporated or embodied cultural capital. The emerging Slavic ruling class
(e.g. Radozlav from Carantania) engraved the first Latin letters on their tombstones
or proprietary churches. The Church used written texts during Christianisation (e.g.
the Byzantine mission of St Constantine and St Methodius in Moravia). The speed
of diffusion of writing into the population, however, indicates that the Slavic-speak-
ing population, or at least a part of it, had already been mentally well prepared to
accept a script (see disciples of St Methodius and St Constantine and monk Chrabr),

Table 1 Introduction of writing to the Slavic speaking population. Description of cultural cognitive causal
chain

Step Status Dating Cultural tokens Testable factors
0 Pre-literate Before AD None The presumed ancestors of modern
society 600 Slavic speakers should be found out-
side the pool of writing representations
in a territory where no contemporary
inscriptions or writing utensils are
known
1 Enculturation 7th —8th Germanic and nomadic  The Slavic speaking population en-
century runes, Latin letters on  counters the pool of writing representa-
AD grave plates tions, probably as a result of migration
2 Transmission  9th —10th  Inscriptions on Increase in the density of social rela-
of writing century furniture of Christian  tions; population size has reached the
AD churches, Greek letters ~critical point needed for successfully

on devotional items,
sherds that have in-
scriptions in Glagolitic
script, styli, Holy Book
imitations in the form
of pendants

transmitting writing and skills accumu-
lation due to intergroup interaction and
communication
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perhaps because of the previous experience with the fupark or nomadic runes. The
archaeological traces of writing and its appreciation, encouragement and dissemi-
nation tend to cluster. Among historically known Slavic-speaking populations two
prominent writing systems were favoured: the Latin alphabet in Central Europe and
the Glagolitic/Cyrillic alphabet earlier in Central and later in Southeastern and East-
ern Europe. The process of the transmission of writing was successfully completed
at this time (Step 2).

Cultural epidemiology, a natural-scientific approach, enables the testing of models
of cultural evolution. In this way, we can formulate the design of future research
by testing the various factors of cultural attraction. From the archaeological point
of view, ecological, biological and social factors play a significant role. We have
identified two main factors that were necessary for the transmission of writing: the
migration of the presumed ancestors of modern Slavic speakers into a pool of writ-
ing representations in East-Central Europe, and an increase in population size and
the density of social relations during the 9th century AD (Kuna, 2012, p. 20; Powell
et al., 2009; Shennan, 2009). Archacogenetic data attests to the significant migra-
tion event associated with the movement of Slavic groups at the beginning of the
Medieval period (Olalde et al., 2023). The age-at-death ratio approach to estimating
fertility in past populations, based on skeletal data, provides robust results indicat-
ing that growth and fertility rates increased during the politically and economically
favourable period of the Great Moravian Empire in the 9th century AD (Galeta &
Pankowska, 2023), when writing was transmitted to the Slavic-speaking population.
Local self-organization and group identity-building also play a significant role in this
process, as demonstrated by archaeological and written sources in the case of the
Moravians.

Future research will focus on linking knowledge transfer with demographic
events, such as migration, by studying genetic variability, including genetic discon-
tinuity and population growth (Olalde et al., 2023; Peltola et al., 2023). Additionally,
demography is an effective and independent method for testing factors that shape
human behaviour, socio-cultural complexity and cultural ecology (Galeta & Pan-
kowska, 2023). Therefore, the combination of archacology, history, paleolinguistics,
cultural epidemiology and archacogenetics should effectively refine and advance our
knowledge of cultural evolution, including the transmission of writing between liter-
ate and pre-literate societies.
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