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Summary

This contribution addresses particular aspects of the complex debate concerning the contentious link between rock art and language. As cur-
rent scholarship in the fields of archaeology, linguistics and epigraphy are reconsidering the role and extent of visual communication within 
prehistoric societies, it is arguable that the abstract definition of language, and the sender: message: receiver (SMR) model of communication 
associated with it, proposed in 1945 by mathematician, electrical engineer, cryptographer, and founder of the field of information theory, 
Claude Shannon (1916-2001), provides a useful framework for the scientific study of rock art. Using Shannon’s propositions as the basis for a 
data model, rather than a theoretical one, opens up a range of analytical possibilities, which are not dependant on rock art having functioned 
as a means of communication in prehistory. 
If we are prepared to accept Shannon’s definition of language, the SMR model, and consider rock art from an informatic perspective, it is ar-
guable that all the basic properties of a communication system are present. Fundamental to the functioning of such a model are the existence 
of mappings between the images and some underlying significance, be it trivial or complex. The situation in practice can be understood with 
reference to ethnography and the recently published typology constructed by Morin, Kelly and Winters (2020), which distinguishes between 
four types of codes according to their speech-boundedness and information carrying capacity. Links between rock art and oral performance 
are often connected to practices of orality, especially for the transfer of information beyond human memory.
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1. TowardS a more nuanced definiTion of language

One might characterize language as a linear phenom-
enon of elements separated by pauses, glued together 
using a syntax. However, languages can take many 
forms besides those we are most familiar with; speech 
and writing. A broad division exists between natural 
and artificial languages. Natural languages can be ei-
ther oral or graphic, whilst artificial languages can take 
more abstract form.

1.1 Claude Shannon’s definition of language
In the 1940’s, mathematician, electrical engineer, cryp-
tographer, and founder of the field of information 
theory, Claude Shannon, proposed a very abstract 
definition of language: a statistical phenomenon, 
whose components are defined according to a set of 
quantifiable probabilities, determined by the statistical 
structure of language, including rules of combination 
and order, i.e. syntax or grammar (Shannon 1945, p. 

11; 1948, p. 11; 1951, p. 50; Shannon , weaver 1949). 
The definition is bound to the concepts of information 
and communication. Shannon emphasises that infor-
mation is not equivalent to meaning. In the context of 
the topic of rock art and language, this is important, 
as rock art researchers have argued that rock art must 
have semantic meaning if linguistic methods are to be 
used justifiably.

1.2 Shannon’s sender:message:receiver (SMR) data model of 
communication and the study of rock art
Based upon his definition of language, Shannon made 
a proposal for a generalized data model of a commu-
nication system (Fig. 1), which was developed sub-
sequently by the linguist Roman Jakobsen (Fig. 2). In 
Jakobsen’s development of Shannon’s SMR model, 
messages are communicated in a specific context, in a 
given media, using a code. In this context, a code is 
defined as something which stands for something else. 
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Cette contribution adresse un aspect dans le débat sur les connexions entre les gravures rupestre et langue. Recherche en ce moment dans l’ar-
chéologie, linguistique et l’épigraphie reconsidère le rôle et le degré de la communication dans les sociétés préhistoriques. Le modèle de com-
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It is arguable that rock art possesses all the attributes 
of Shannon and Jakobson’s models of communication. 
Viewed from an abstract perspective, one can view in 
the images as a code, communication within an an-
thropogenic, natural and cultural context. The creators 
of the images can be considered ‘senders’, and the au-
dience ‘receivers’.

1.3 Influence and legacy of Shannon’s work
Shannon’s ideas have been highly influential and 
remain relevant to the present day, as scholars in a 
variety of different fields realized that the general-
ized principles of linguistic analysis (as understood 
in the Saussaurian perspective) might be applied  to 
the study of all kinds  of communication systems or 
behaviour (gardin 1992, p. 89). Arguably one of the 
most remarkable, if not important, results of Shan-
non’s work was its contribution to the development 
of the structuralist movement in 1940’s wartime New 
York, with the author’s unpublished research having 
unearthed connections between Shannon and the lin-
guist Roman Jakobson, and, thereby, the anthropolo-
gist Claude Lévi-Strauss. However, the details of this 
fascinating story must be told elsewhere.

2. underSTanding The differenceS beTween daTa modelS 
and TheoreTical modelS

The utility of Shannon’s proposals hinges upon an 
understanding of the difference between data mod-
els and theoretical models. As Read  (2008, p. 1) states 
“there is a distinction between the data model derived 
from patterned observation and the theoretical mod-
els which produce patterned observations”. In other 
words, there is distinction between using language as 
a theoretical explanation for the interpretation, func-
tion and use of rock art, and choosing to use Shannon’s 
model, or any other linguistic model of communica-
tion, to analyse rock art.
By distinguishing between theoretical and methodo-
logical applications of language in the study of rock 
art, one recognizes that analysis and overall interpre-
tation should be demarcated as far as possible (meijer 
, dodd 2018, p. 290). This allows the potential insights 
offered by linguistics methods to be explored whilst 
at the same time avoiding problematic assumptions, 
which include: the images must have meaning, one 
must be able to read rock art, and that rock art is a form 
of writing. The connection, or lack of any connection, 
with writing is particularly controversial. Some schol-
ars have suggested that rock art, and other kinds of 
prehistoric art, may be a form of proto-writing (anaTi 
2017a; 2017b) Others are categoric that rock art is not 
writing, but may be one of the steps on the way to-
ward writing (PeTzinger 2016). Assumptions such as 
these can lead to the formation of axioms compromis-
ing critical evaluation of the evidence.
Of course, approaching everything from the abstract 
perspective of a data model is not entirely objective. 
The selection of samples and the strategies used to 
organize data during the analytical process is always 
informed by an element of theory (moberg 1976, p. 3).

3. STudying rock arT aS a communicaTion SySTem from a 
STrucTuraliST PerSPecTive 
Let us delve a little further into the detail of how one 
might use Shannon’s SMR model, and its derivatives, 
to investigate the underlying significance of rock art.

3.1 Applying Shannon’s definition of language, the SMR 
model of communication to rock art
An understanding of rock art based on the SMR model 
of communication might be used to find out something 
about the underlying significance of the images, what-
ever that may be, based on the structure of relations 
between the images and the contexts in which they are 
found. If we take Shannon’s SMR model as a starting 
point: the images can be seen as a ‘message’, commu-
nicated using a graphic code, whose ‘meaning’ is un-
known and must be recovered using only the details 
of the images themselves (including their context). At 
first sight, such a task might seem impossible, but this 
is not the case: Shannon’s theory of communication ex-
pects that from the set of all possible messages, only 
some subset will be considered valid messages (Shan-
non 1945, p. 1; 1948, p. 1; weaver 1949, p. 7; SanderSon 
2020). In other words, even if the total number of pos-
sibilities is astronomically large, only a finite number 
of possible solutions are actually plausible. The size of 
each set depends on the specific characteristics of the 
rock art tradition that is the object of study, which will 
not be explored here.
A literal transcription is probably beyond our grasp for 
the rock art produced by non-literate societies during 
prehistory, where ethnography is unable to provide 
any kind of direct a priori information to assist investi-
gations. However, even if we are unable to understand 
the contents of any message conveyed by the images, 
one can still infer something about its contents, as well 
as other kinds of information, such as how the system 
functions, based on the external characteristics of the 
message and any associated context.

3.2 Nordbladh’s linguistic data model of rock art
In the 1970’s Jarl Nordbladh, a Swedish archaeolo-
gist studying Southern Tradition rock carvings (refer 
SognneS 2001, pp.12-14 for the spatial and chronologi-
cal extents of this rock art tradition) at University of 
Gothenburg, Sweden, proposedly a data model of rock 
art based on the sender:message:receiver principle as 
part of his PhD (Fig. 3). It is immediately evident that 
images, their underlying referents and people, relate 
to one another in complex ways. There images relate 
spatially to one another in various ways in terms of 
where they occur: on the same or another surface. 
Similar signs and similar combinations thereof are 
repeated. Relations, or mappings, exist between the 
images and the underlying significance of the images. 
In Nordbladh’s model, the interlocutors and the audi-
ence, (the senders and receivers) both share the same 
frame of reference, allowing them to understand the 
meaning of the images. As researchers, we effectively 
sit in the same position as the intended receiver, but 
lack knowledge of the necessary underlying informa-
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tion (important for reasons which will become clear at 
the end of the section).
The presence of mappings is crucial if a rock art is to be 
studied using a data model based on language. Even 
in rock art traditions such as those of Samburu war-
riors, Northern Kenya, where a recent study suggests 
that the images have no meaning in a conventional 
semantic sense (goldhahn et al. 2020, pp. 8, 14), map-
pings to some piece of information are nevertheless 
present (unintentionally). Within the contemporary 
rock art tradition of the Samburu, the images stand 
for something: an animal the creator encountered, or 
a story about a particular event (ibid, p. 8). The images 
are also associated with very specific context, as they 
are only created during a particular time period of a 
warrior’s life, mostly by male initiates preparing for 
rite de passage ceremonies (ibid, p. 5).

3.3 The roots of Nordbladh’s approach and his findings
Nordbladh took a structuralist approach to the analy-
sis of rock art, rooted in turn within the work of his 
supervisor, Professor Carl Axel Moberg, and, thereby, 
structuralist theory. Structuralism, or  structuralist ap-
proach, is defined as “any theory or method in which 
a discipline or field of study is envisaged as compris-
ing elements interrelated in systems and structures 
at various levels, the structures and the interrelations 
of their elements being regarded as more significant 
than the elements considered in isolation” (oed). As 
mentioned previously, Shannon and key actors in his 
network were formative in the development of struc-
turalist theory. Moberg was connected to this network, 
as a result of connections to a number of French schol-
ars, in particular Jean-Claude Gardin, and thereby to 
the work of Claude Levi-Strauss and André Leroi-
Gourhan.
It was perhaps a result of these (probably indirect) 
connections  that Nordbladh arrived at his model. At 
the time, the work of Leroi-Gourhan (leroi-gourhan 
1964-65; 1965) had already demonstrated that regu-
larities could be found in Palaeolithic art: certain 
figures, and combinations of figures predominate in 
specific locations within caves. Nordbladh applied 
the same principles and, similarly, found that what is 
represented in Southern Tradition rock art is far from 
random. From study of rock carvings in Kville, West-
ern Sweden, and Uppland, Eastern Sweden, Nord-
bladh suggested that the figures only demonstrate a 
finite number of relations with one another. Namely, 
they are arranged in certain ways, exhibit a variety 
of different orientations, and can be connected to one 
another topographically, either directly (superimpo-
sition) or indirectly (in terms of their proximity to 
one another) (nordbladh 1981, pp. G38-G39, pp. G78-
G79). When Nordbladh considered all classifications 
of relations together, as combinations, Nordbladh 
found that specific combinations of the main figure 
categories (cup-mark, ship, anthropomorph, animal, 
foot-sole, cross-in-circle) predominated in his Swed-
ish study areas, whilst are others occur more rarely, 
or are completely absent (nordbladh 1980, pp. 62-63 

Tables 14 and 15). Importantly, Nordbladh’s findings 
conform  to the expectations of Shannon’s theory of 
communication, outlined in the previous subsec-
tion (valid messages all possible messages). Thus, 
it would appear, at least in this case, that Southern 
Tradition rock art, appears to exhibit traits conform-
ing to Shannon’s definition of language, thereby sup-
porting the idea of studying rock art as a data model. 
This conclusion does not mean to imply that rock art 
is a natural language, although subsequent scholar-
ship may be able to confirm or reject such a notion. 
Instead, it suggests that it should be possible to study 
rock art using linguistic methods in order to gain new 
levels of insight into the underlying significance of 
the images. 
Whilst the exact details of the methodology are too 
complex to discuss in detail here, one might be able 
to exploit the structure of the SMR model, as devel-
oped by Nordbladh to work backwards from the im-
ages to gain greater levels of insight into one or more 
of: the underlying significance, role and use of the im-
ages. Finding an unknown using only observation of 
the outcomes and/or piecing incomplete fragmentary 
information together in order to arrive at some kind of 
conclusion is not a problem exclusively found in rock 
research, or archaeology. One group facing similar 
problems can be found in the field of  cryptanalysis: 
“the analysis and decryption of encrypted text or in-
formation without prior knowledge” of the procedure 
for encoding (oed).

4. graPhic codeS: a TheoreTical framework

Let us now move on to consider how Shannon’s 
model, and its derivatives, operative in practice. Our 
own cultural preconditioning makes it difficult for us 
to imagine a society without writing (clarySSe , van-
dorPe 2008, p. 715). Just like language, many kinds of 
information technologies exist besides those which 
immediately come to mind; speech and writing. Non-
literate societies are far more reliant on oral and visual 
methods of communication for the transfer and pres-
ervation of knowledge (leroi-gourhan 1993, pp. 257-
266; couch 1989, p. 587). In the case of visual methods, 
graphic codes are used. Given previous discussions 
concerning Shannon’s definition of language and his 
SMR data model of communication (including deriva-
tives), it is immediately evident that rock art can be 
considered a graphic code. However, rock art is just 
one kind of visual communication.

4.1 Rock art as a graphic communication system
In current literature, a more nuanced understanding of 
visual communication and what constitutes a graphic 
code is emerging. Traditionally, the study of graphic 
codes has been very much focused on the question of 
what does or does not constitute writing (mikulSka 
2020, p. 6). In response to this this debate, the term 
graphic communication system has entered into use, 
with it being suggested that “we ought to drop the la-
bel ‘true writing’ and maintain a straightforward dis-
tinction between glottographic (both phonologically 
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and nonphonologically based) and semasiographic 
(non-language-utterance-based) sign system[s]” (ur-
Ton 2003, p. 28 in MikulSka 2020, p. 8).

4.2 Four types of graphic code: the typology of Morin, Kelly 
and Winters
Recently, Morin et al (2020) made a proposal for the 
principal differences between the main kinds of graph-
ic code. With reference to examples from contempo-
rary society and ethnography, Morin et al. propose 
four main types exist: emblems, specialized notations, 
speech bound notations and writing. A given system 
may belong to more than one category simultaneous-
ly. For example, consider Australian message sticks 
(ibid, p. 732). 
The distinctions between each of the four types hinge 
upon what Morin et al. term the productivity of the 
code, and whether or not additional knowledge of 
language is necessary to use the code. Productivity is 
related to the idea that codes have an information car-
rying capacity (ibid, p. 729), which is related to the con-
cepts of entropy and redundancy within language – 
first described and quantified by Shannon (1948; 1951). 
Entropy is a statistical parameter borrowed from ther-
modynamics, used to measure the amount of informa-
tion produced on average for each constituent part of 
a language, which can, in turn, be used to quantify 
the information capacity of a system. The concept of 
redundancy, describes “the amount of constraint im-
posed on a text in language due to its statistical struc-
ture” (Shannon 1951, p. 50). The overall combined 
effects of entropy and redundancy are the reason 
why one can state that only subset of all possible mes-
sages can be considered valid messages. Mathemati-
cal proofs of this phenomena can be followed in the 
references (Shannon 1948, pp. 10-14; weaver 1949, p. 
12; Shannon 1951). For our purposes, it is sufficient to 
state that the characteristics of graphic codes dictate 
their carrying capacity, which is scalable. Essentially, 
the number of potential outcomes and whether or not 
they can be meaningfully combined mean that certain 
graphic codes are very flexible, whilst others are not. 
The number of symbols which need to be memorized 
is also important: more symbols can be very specific 
semantically, but take longer to learn, and can be cum-
bersome as a system (robinSon 2007, p. 40). One of the 
reasons writing using an alphabet and the Latin script 
is so successful is the flexibility of the system to ex-
press anything one can describe using words (morin 
et al. 2020, p. 735).
It easier to see how productivity and speech-bounded-
ness affect graphic codes if we consider each of Morin 
et al.’s types in more detail in conjunction with some 
practical examples.

4.3 Emblems
Emblems, such as the international code of signals for 
ships, traffic signs, family heraldry and clan totems 
are language independent, but have a low productiv-
ity. The meaning of each symbol is often standalone, 
and the possibility to create a string of information, is 

limited (morin et al. 2020, p. 733). If we take the ex-
ample of a Haida totem pole, on the Northwest coast 
of Canada, each emblem represents the identity of an 
individual or group (hamilTon 2015). Several studies 
worldwide have suggested a totemic significance for 
certain scenes and traditions in rock art (for example 
fugleSTvedT 2008; 2010).

4.4 Specialized notations
This category of code can be understood independ-
ent of language and is highly productive. Examples 
include mathematical symbols, and Andean Khipu: 
knotted cords, sometimes coloured, used for the re-
cording of numerical and non-numerical information 
(urTon 2003; medrano , urTon 2018).

4.5 Speech bound notations
Rock art, as well as many other kinds of prehistoric art 
found on other media, found worldwide often mani-
fests itself as a speech bound notation (arSenaulT 2004; 
arSenaulT , zawadzka 2013; keySer , klaSSen 2001; 
may et al. 2019). This type of graphic code is language 
dependant as it requires additional oral elaboration in 
order to be understood (morin et al. 2020, pp. 731, 734). 
Such codes are form part of a wider suite of oral prac-
tices (couch 1989, pp. 587-588), collectively referred to 
as orality (the quality of being verbally communicated 
(oed)). Speech bound notations frequently function 
as mnemonics for oral performance involving the rec-
ollection of information, which can be of an esoteric 
character (kelly 2015, p. 12, pp. 63-69). Knowledge of 
such information can be subject various levels of con-
trol, through secret societies (hayden 2018, pp. 1-26). 
Sometimes, a person in the community is appointed 
responsible for memorizing and reciting such infor-
mation (green , emil her many horSeS 2005). Whilst 
general conventions can exist, speech bound notations 
are often poorly standardised: due to the individual 
retaining a certain freedom of expression (morin et al. 
2020, p. 734).
The graphic communication systems of the indigenous 
societies of the Northwest Plains of North America of 
the Late Prehistoric (250 AD-1700 AD), Protohistoric 
(1700-1840 AD) and Historic (1840-1900) Periods, pro-
vide a range of examples of some of the many forms 
speech bound notations can take, and attest the variety 
of media they can be found upon. Work by Keyser and 
Klassen has used historic ethnography and contempo-
rary indigenous knowledge of graphic codes found on 
perishable media as an analogy for the study of con-
temporary rock art. (keySer , klaSSen 2001, pp. 32-37).
Two, partially chronologically overlapping rock art 
traditions are found on the Northwest Plains of North 
America: The Ceremonial and Biographical Traditions. 
The two traditions differ from one another in terms of 
their appearance and subject matter. The Ceremonial 
Tradition predates European contact and is associ-
ated with the spirit world, in particular vision quests 
(keySer , klaSSen 2001, p. 161). Vision quests involve 
retreating to a specific location in the landscape where 
spiritual power is believed to be more concentrated in 



211

Session: The aesthetic and semiotic research of rock art.

order to fast and pray (ibid, pp. 38, 191). Such places 
are often situated at dramatic locations in nature, for 
example, the Hoodoos, at Writing-On-Stone, Alberta, 
Canada (ibid, pp. 36-37). 
Where the purpose of the vision quest was a coming of 
age ritual (usually for young men) the symbol which 
appeared during the vision became the guardian spirit 
for that person throughout life, appearing as a mark 
of identity on personal items such as shields and tipis 
(ibid, pp. 38, 191). Rock art was often created at the sa-
cred place where the vision was received, represent-
ing and commemorating the details of the vision. Over 
time, the images themselves could acquire their own 
power of their own, indicating a place where spirits 
dwelled (ibid, pp. 38-39).
Biographical tradition rock art begins later than that of 
the Ceremonial Tradition, and is associated with the 
profane world, usually recording deeds and events “of 
another person, or a person and their friends” (keySer 
2020). One of the interesting features of this graphic 
communication system is that the same or similar 
visual conventions are used across a range of differ-
ent context and media, including: rock art (keySer , 
klaSSen 2001, Fig. 15.6), robe (green , emil her many 
horSeS 2005) and ledger art (Plains Indian Ledger Art 
Project. [online]). Given that the end of the tradition 
overlaps with historical accounts, literal transcriptions 
are available, permitting the detailed analogies be-
tween different media, including rock art (keySer 1996; 
keySer , klaSSen 2001, p. 259). 

4.6 Writing
In Morin et al.’s typology, writing is seen as a special 
category of language dependent graphic code, encod-
ing morphemes or phonemes found in natural lan-
guage in the form of glyphs (e.g. Chinese) or a script 
(e.g. Latin alphabet)  (morin et al. 2020, p. 729 after 
SamPSon 1985). Morin et al. consider the defining attrib-
ute of writing to be its high productivity: great flexibil-
ity of expression and high rate of compression, which 
is in contrast to the more limited information carrying 
capacity of, say, a speech bound notation (morin et al. 
2020, pp. 729-730, 735; kelly et al. 2020, p. 5).

5. concluSion: rock arT and language

It is argued here that the many of the key ideas sug-
gested in the 1940’s by the pioneer of information 
theory, Claude Shannon, may provide some useful 
theoretical and methodological perspectives for the 
study of rock art. By adopting a more abstract view 
of language, as any stochastic process which produces 
a series of discreet symbols according to some sys-
tem of probabilities (Shannon 1945, p. 11), it is pos-

sible to construct data models based on Shannon’s 
sender:message:receiver model of communication in 
order to investigate a specific set of problems with-
in rock art research using linguistic methodologies. 
These problems pertain to the underlying significance 
of the images and ascertaining if any rules of combina-
tion and order exist governing the use of the system. It 
is evident that rock art possesses all of the key attrib-
utes of Shannon’s definition of language, his theory of 
communication and sender:message:receiver (SMR) 
model. In an SMR data model applied to rock art, the 
images function as a graphic code.
Fundamental to the viewpoints expressed in this con-
tribution is an awareness of the difference between 
data models and theoretical models, as outlined by 
Read (2008). The distinction allows researchers to 
avoid pitfalls associated with a theoretical perspective: 
where rock art is assumed from the outset to be a lan-
guage. In a data model, language provides a method-
ology to analyse the images. Interpretation of the find-
ings is a separate issue.
With reference to developments of Shannon’s mod-
el by the linguist Roman Jakobson, and the Swed-
ish archaeologist Jarl Nordbladh, who devised a 
linguistic data model of rock art based around the 
sender:message:receiver principle in the 1970’s, it is 
argued that a structuralist perspective can be used to 
find out more about the underlying significance of the 
images, based on study of the relations between the 
figures and the contexts in which they are found.
In the latter half of the article, we have considered the 
place of rock art as one of many kinds of graphic code. 
It is contended that the recently proposed typology 
outlined by Morin et al. (2020) provides a useful frame-
work for classifying graphic codes and understanding 
the principal differences. Based on whether or not use 
of the code depends on knowledge of the language as-
sociated with it, and the code’s carrying capacity for 
information (termed by Morin et al. as productivity), 
Morin et al. identify four groups: emblems, specialized 
notations, speech-bound notations and writing. Whilst 
emblems can be connected to rock art with a totemic 
significance, speech bound notations function as an 
information technology connected to orality: acting as 
mnemonics for the recording, performance and trans-
fer of various kinds of information. 

noTe

This contribution is based on a chapter of the author’s 
forthcoming PhD thesis (dodd in prep. 2021), where 
many of the ideas and concepts summarized here are 
examined in more detail.
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Fig. 1 – Shannon’s “Schematic diagram of a general communication system” (Illustration: author, after SHANNON 1948: FIG. 1)

Fig. 2 – Roman Jakobson’s functions of language (JAKOBSON 1960, p. 353). (Illustration: author).
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Fig. 3 - Nordbladh’s simplified linguistic model of rock art as a communication system. (nordbladh 1978a, Fig. 2; nordbladh 1978b, Fig. 5)


