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ABSTRACT

This research uses Peircean Semiotics to model the evolution of symbolic
behavior in the human lineage and the potential material correlates of this evolutionary
process in the archaeological record. The semiotic model states the capacity for symbolic
behavior developed in two distinct stages. Emergent capacities are characterized by the
sporadic use of non-symbolic and symbolic material culture that affects information
exchange between individuals. Symbolic exchange will be rare. Mobilized capacities are
defined by the constant use of non-symbolic and symbolic objects that affect both
interpersonal and group-level information exchange. Symbolic behavior will be
obligatory and widespread. The model was tested against the published archaeological
record dating from ~200,000 years ago to the Pleistocene/Holocene boundary in three
sub-regions of Africa and Eurasia. A number of Exploratory and Confirmatory Data
Analysis techniques were used to identify patterning in artifacts through time consistent
with model predictions. The results indicate Emergent symboling capacities were
expressed as early as ~100,000 years ago in Southern Africa and the Levant. However,
capacities do not appear fully Mobilized in these regions until ~17,000 years ago.
Emergent symboling is not evident in the European record until ~42,000 years ago, but
develops rapidly. The results also indicate both Anatomically Modern Humans and
Neanderthals had the capacity for symbolic behavior, but expressed those capacities
differently. Moreover, interactions between the two populations did not select for
symbolic expression, nor did periodic aggregation within groups. The analysis ultimately
situates the capacity for symbolic behavior in increased engagement with materiality and

the ability to recognize material objects can be made meaningful— an ability that must



have been shared with Anatomically Modern Humans’ and Neanderthals’ most recent
common ancestor. Consequently, the results have significant implications for notions of
‘modernity’ and human uniqueness that drive human origins research. This work pioneers
deductive approaches to cognitive evolution, and both strengths and weaknesses are
discussed. In offering notable results and best practices, it effectively operationalizes the

semiotic model as a viable analytical method for human origins research.
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CHAPTER 1: THE SEMIOTIC MODEL IN CONTEXT

Project Background

Defining the nature and origin of modern human cognition is one of the most
important and seemingly intractable problems in contemporary anthropology. Molecular
research has placed the emergence of Anatomically Modern Humans in Africa
approximately 200,000 years ago (e.g., Cann et al. 1994; Harpending et al. 1998;
Harpending and Rogers 2000; Ingman et al. 2000) and revealed at least some admixture
with Archaic hominins during colonization of the Old World (e.g., Green et al. 2010;
Reich et al. 2010; Meyer et al. 2012; Priifer et al. 2014; Seguin-Orlando et al. 2014; Fu et
al. 2014). Yet, while genetic evidence clearly shows our biological origins are the
outcome of a relatively complex Eurasian population structure, with molecular
introgression as recent as ~54,000 years ago (Seguin-Orlando et al. 2014; Sankararaman
et al. 2012; Higham et al. 2014; but see Eriksson and Manica 2012, 2014), questions
about our cognitive origins persist.

Researchers have traditionally cited an “explosion” in tool standardization, blade
and microblade production, antler and bone working, compound weaponry, personal
ornamentation, and representational art only ~40,000 years ago in Western Europe as the
earliest indicators of advanced or fully modern cognition. Cognitive modernity was, in
turn, implicated in our migrations out of Africa, global dominance, and sole survivorship
(e.g., Mellars and Stringer, eds. 1989; Gamble 1999; Klein 2000, 2009[1989]; Bar-Y osef
2002; Mellars 2005). However, an increasing number of “precocious” (Butzer 1982)

materials have prompted workers to reconsider the evolutionary trajectory of complex
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human behaviors and the cognitive capacities that support them. Heat-treated lithic
materials (Brown et al. 2009; Brown et al. 2012), bone tool industries (d’Errico and
Henshilwood 2007; Backwell et al. 2008), beadwork (d’Errico et al. 2005; Henshilwood
2009), engraved ochre and shell (Henshilwood et al. 2002; Texier et al. 2010), paint
palettes (Henshilwood et al. 2011), and other artifacts from the African Middle Stone
Age suggest advanced cognition may have emerged quickly in the human career and
possibly with anatomical modernity as a single speciation event. Similar materials
associated with Neanderthals and other Archaic hominins, including wood and bone
implements (Carbonell and Castro-Curel 1992; Castro-Curel and Carbonell 1995; Thieme
1997), eagle talon jewelry (Radov¢i¢ et al. 2015), and engraved and painted shells
(Joordens et al. 2015; Peresani et al. 2013) (see also: d’Errico et al. 1998; Riel-Salvatore
and Clark 2001; Langley et al. 2008; Brumm et al. 2012; Finlayson et al. 2012), suggest
advanced capacities could have arisen even earlier in the human lineage.

The result is a plethora of models that argue modern cognition arose abruptly
~50,000 years ago (e.g., Ambrose and Lorenz 1990; Gamble 1999; Klein 2000,
2009[1989]; Shea 2003; Coolidge and Wynn 2009), or that it emerged more sporadically,
beginning at least 80,000 years ago, with attribution to Archaic hominins disputed (e.g.,
Gibson 1996; Foley and Lahr 1997; McBrearty and Brooks 2000; d’Errico 2003; Mellars
2006; Hovers 2009; d’Errico and Stringer 2011). The models are highly variable in terms
of the nature, causes, and point of origin claimed for modern reasoning (see Stringer
2002, Henshilwood and Marean 2003, and Shea 201 1a for thorough reviews). Recent
efforts have focused on identifying the cognitive entailments of specific behaviors to
justify their use as indicators of advanced cognition and thus strengthen a favored origins
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model. Flexible and shared attention, planning depth, advanced theory of mind, advanced
symboling, and/or executive functions are consistently cited as integral components of
fully modern cognition (e.g., Mithen 1996; Deacon 1997; Donald 1997; Coolidge and
Wynn 2009; Henshilwood and Debreuil 2011; Barrett 2012), leading to analyses of their
role in the production and use of various stone and bone tool industries and other artifacts
(e.g. Coolidge and Wynn 2009; Ambrose 2010; Wynn and Coolidge 2010; Goren-Inbar
2011; Henshilwood and Debreuil 2011; Brown et al. 2012; see also d’Errico et al. 2003
and Wadley 2013). However, the nature of these cognitive processes and their
relationship to complex behaviors in general and to the archaeological record in particular
are under-theorized. There is little consensus regarding which capacities are necessary for
advanced reasoning or which are represented by a particular artifact, leaving researchers
to differentially prioritize archaeological remains as key indicators of cognitive
modernity. The resulting interpretations of when, where, and why advanced cognition
arose are then necessarily unsubstantiated (Deacon 1997; Henshilwood and Marean 2003;
Culley and Clark 2010).

The lack of resolution arguably lies in a failure to define what ‘modern’ cognition
actually is and what it might look like in the archaeological record (Stringer 2002; Chase
2003; Henshilwood and Marean 2003; Culley and Clark 2010; Comments in
Henshilwood and Debreuil 2011). Instead, cognitive and anatomical modernity are
historically and semantically linked in a teleological framework that nearly requires
modern human cognition and indicators thereof to be defined as (and fluctuate relative to)
that which is not associated with Archaic remains. The paradigm reduces evolutionary
process to a static point in time in which we appear unique and from which our

3



evolutionary successes and cultural achievements are guaranteed. It cannot address non-
linear evolutionary trends, whether cognitive or anatomical, nor why or how cognitive
capacities and their behavioral manifestations might vary beyond species affiliation (Shea
2011a, 2011b; Ames et al. 2013; see also Conard 2010; Nowell 2010; Davidson 2010).
Indeed, a number of researchers (e.g. Chase 2003; Gamble 2003; Barham 2007; Langley
et al. 2008; Nowell 2010; Shea 2011a, 2011b; Ames et al. 2013; Speth 2014) have called
for the discipline to move away from cognitive modernity as an analytical framework in
favor of theoretically-grounded deductive approaches that can more rigorously define the
evolutionary trajectory of human cognition and better explain its material consequences.
The following research on the evolution of symboling capacities responds to that call.

This project uses Peircean Semiotics to model the evolution of symboling
capacities in the human lineage and their potential material correlates in the Late
Pleistocene archaeological record. The model constitutes a series of interrelated
hypotheses: symboling capacities will manifest in two distinct stages, primarily defined
by the presence or absence and relative percentages of specific styles of symbolic and
non-symbolic material culture. Indicators of emergent capacities will occur sporadically
across space and time, whereas fully developed and mobilized capacities will be evident
in the consistent present of symbolic material culture as an information exchange
technology.

The semiotic model was tested against the published record dating from ~200,000
years ago to the Pleistocene/Holocene boundary in three sub-regions of Africa and
Eurasia. Results are discussed in terms of the model’s ability to identify changes in
symboling capacities and are compared to leading models of cognitive evolution.
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Implications for notions of ‘modernity’ and human uniqueness are emphasized. Although
some results are ambiguous, the work provides a crucial foundation for deductive
approaches to cognitive evolution and can effectively guide future origins research. The
significance of the research lies as much in its methodological contributions as in its
outcomes.

Document Structure

Chapter Two will provide a brief history of semiotic inquiry and define the basic
terminology and principles of modern semiotic theory. Zoosemiotic research is reviewed
in order to place human signification within the larger context of primate cognition and
sign use and to model the evolution of symboling in the human lineage specifically. The
model defines two evolutionary stages, each associated with distinct styles of material
expression. Chapter Two will therefore include a discussion of style theory, the types of
signification that stylistic variations can support, and consequences for the archaeological
record. The discussion introduces the stylistic indicators that are used to identify the
evolutionary trajectory of symboling behaviors in the archaeological record and thereby
test the viability of the model itself.

Chapter Three describes the parameters of the research project, including the
regions and time periods under consideration and general criteria for including or
excluding assemblages from analysis. The chapter also provides detailed justifications of
the specific artifact classes that were used to identify each stage in the evolution of
symbolic behavior and to assign semiotic profiles to assemblages and regions. Chapter

Four summarizes the sample data under analysis.



Analytical protocols are detailed in Chapter Five, including statistical techniques
used for identifying patterning in the various styles of information exchange. Methods
used for cataloging assemblages and for determining the number of instances of and any
increases in the material indicators of symboling capacities are also detailed.

Chapters Six and Seven provide extensive discussions of the analytical results, the
impact methodological parameters may have had on them, and ‘best practices’ for future
research. Results are considered at the site, regional, and multiregional level and, where
possible, relative to watershed events such as climate change, migrations, and known
demographic shifts. The potential roles of biological/cognitive change, the social
landscape, and non-symbolic expression in the emergence of symbolic behavior are
discussed and in conjunction with comparisons between the semiotic model and
traditional paradigms. Concluding discussions point to semiotic theory as a point of
articulation for and means of integrating relevant theory while building a shared
vocabulary and conceptual framework for robust cognitive analyses in a range of

contexts.



CHAPTER 2: THE SEMIOTIC PARADIGM

Semiotics explains the construction, transmission, and perception of information
in terms of sign types and patterns of signification. Signs are vehicles of meaning, such as
words, objects, and gestures. Signification is their use and manipulation in language, art,
and other forms of expression (N6th 1990; Preucel 2006; Sebeok 1991). Semiotic inquiry
can be traced back to Plato and Aristotle, who contemplated the nature of signs and
signification, and to the Stoics, who distinguished between things that signify (semeion)
and what is signified (semeionomenon). Philosophers from the Middle Ages were the
first to propose an independent science of signs and drew on semiotic concepts to frame
ontological treatise on categories, relations, and universals (N6th 1990; Preucel 2006;
Meier-Oeser 2011). It was in 1690 that John Locke (1993[1690]: 414-415) coined the
English term “semiotics” and firmly established the ‘doctrine of signs’ (also known as
‘logic’) as one of three formal branches of Science.

On Semiology: The Limits and Legacy of Ferdinand de Saussure

Modern semiotics emerged in the 19th century as two distinct intellectual
traditions: “linguistic” semiotics as developed by Ferdinand de Saussure and the more
broadly conceived semiotics of Charles Sanders Peirce. Saussure defined ‘semiology’ as
a general science of communication and “the life of signs in society” (1916,
1966[1959]:16)". He proposed a field of study that would identify the rules and principles
structuring language, writing, military codes, symbolic rites, and other sign systems that
express socially meaningful ideas. Saussure nevertheless considered language the most

important of these, and and his own work focused almost exclusively on the internal



structures of linguistic communication as a model for understanding other types of
signification.

For Saussure, the linguistic sign is a dyadic relation, or “two-sided psychological
entity” (1966[1959]:66), in which a sound pattern (the signifier) and a concept (the
signified) are symmetrically linked and mutually constitutive. Linguistic signs are also
arbitrary, or “unmotivated”: sound patterns have no intrinsic qualities that motivate or
guide conceptualization toward the ideas they represent. Both, in fact, are mental
constructs independent of external phenomena, such that multiple sound patterns in the

29 ¢¢

same or different languages can be linked to the same idea (e.g., “notion,” “concept,”
“concepto,” “idée”).

Language is constituted in linear series of discrete but ambiguous units that are
structured by phonological, syntactical, and semantic rules. Meaning is situated in the
consequent matrix of syntactic and associative relationships— including the relative
position of and the phonological similarities and differences between units— that limit
ambiguity and effectively motivate sign relations. Thus, in the Saussurian model, it is the
simultaneous coexistence and resulting binary oppositions between “lot” and “pot” and
“cat” and “hat” that determine each word’s meaning and makes intelligible: “‘I like it a
lot!” Said the Cat in the Hat to the fish in the pot” (Seuss 1957). From this perspective,
language and other sign systems are cognitive methodologies for differentiating signs
within a bank of tacit knowledge to decode information and re-represent inner thought
(Merleau-Ponty [1969] in Flynn 2011).

Saussure’s work has had a significant influence on anthropology and archaeology

as the foundation of structuralist (e.g. Leroi-Gourhan 1965; Lévi-Strauss 1969; Turner
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1995[1969]; Lewis-Williams 1972), post-structuralist (e.g. Foucault 1973[1969]; Stoler
1989), post-processual (e.g. Hodder 1986; Tilley 1991), and cognitive perspectives (e.g.
Glassie 1975; Renfrew 1994). With his semiology critical in the development of
analytical approaches to symbolic culture, meaning-making, and the human mind,
Saussure is credited with a transformation of the social sciences (Conkey 2001; Preucel
2006; see Whitley 1993 and Conkey 2001 for extended reviews of Saussure’s impact on
archaeological research and pertaining to Pleistocene art, specifically).

Despite this legacy, semiology is now widely rejected as a model for non-
linguistic sign systems. Material culture violates Saussure’s central claim that sign
relations are arbitrary and thus only decoded through structured oppositions that delimit
meaning. Instead, the physical properties, values, functions, and use histories of objects
impinge on, motivate, and direct perception as materiality engages agents and elicits
individual interpretation. Unlike language, but often in service to it, material culture is
ambiguous, polysemous, multivalent, and durable (Sperber 1975; Mertz and Parmentier
1985; Shanks and Tilley 1987; Hodder, ed. 1989), allowing it to transgress the limits of
individual speech acts and the boundaries of linguistic communities (Sperber 1975;
Culley 2006). Material culture is necessarily more than the hyper-redundant means of
reiterating linguistic content that is defined by Saussure’s model of code substitution
(Sperber 1975).

Indeed, the implication is that all sign systems— linguistic and non— constitute a
matrix of arbitrary and motivated sign relations, through which agents actively engage in
the construction, transmission, and accumulation of knowledge (Sperber 1975; Mertz and
Parmentier 1985; Parmentier 1997; Conkey 2001; Preucel 2006). Analytical models of

9



symboling and the evolution of symbolic behavior must then identify all sign types, how
each supports arbitrary sign relations in symbolic expression, and the implication of these
dynamics for the evolution of symbolic behavior and its archaeological footprint.

On Peircean Semiotics: The Sign Relation

Although Peirce’s semiotic is unfamiliar to most archaeologists, he is well-known
outside the discipline as the father of Pragmatism and as one of America’s greatest
thinkers (Russell 1959:276; Popper 1972:212; Nagel 1982:303; Eco 1989:x-xi; see also
Preucel 2006 and Atkin 2013). Certainly the scope of Peirce’s contributions, ranging
from analytical philosophy to mathematics, cartography, astronomy, and physics (e.g.,
Peirce 1878a, 1878b, 1879, 1905, 1960[1931]; see also Nagel 1982; Preucel 2006; Atkin
2013), reveals a ‘Renaissance man’ and hints at the synthetic, integrative nature and
broad relevance of his ideas.’

Peirce embraced Locke’s definition of semiotics as the study of logic and
perception and a formal branch of science. He considered signification a shared property
of the natural world and strove to understand all forms— whether vocal, gestural, material,
chemical, etc. (Peirce 1878a, 1960[1931]; N6th 1990; Preucel 2006; Atkin 2013; Burch
2014). Peirce argued signification is constituted in an irreducible, triadic relationship
between a sign, its Object, and its Interpretant’— or the sign relation. A sign is “anything
which is so determined by something else, called its Object, and so determines an effect
upon a person, which effect [is the] Interpretant, that the latter is thereby mediately
determined by the former” (PEP 1998:478; Peirce 1991:141-143; 1960[1931]; N6th

1990; Preucel 2006; Atkin 2013) (Figure 2.1).
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Sign
Vehicle

Interpretant Object
perceived ideas &
ideas & responses past & current qualities

experiences

Figure 2.1. Peirce’s triadic sign relation.

More simply, a sign is a vehicle of meaning, or a signifier, and its Object is what
it represents. The Interpretant is an individual’s recognition of and physical, emotional,
and intellectual responses to the sign and its Object. Meaning is not situated in a dyadic
relationship between a sign and its Object. Instead, a sign signifies— becomes
meaningful- only when it is recognized as a sign and interpreted from within a specific
use context (Peirce 1991; PEP 1984:49-58; Hoopes 1991:7; Atkins 2013). For example, a
portrait is a sign, and the actual individual who sat for the painting is its Object. The
portrait’s Interpretant is necessarily manifest through and mediated by a number of
variables, including the viewer’s recognition of and past experiences with the individual
represented in the painting, as well as ideas about portraiture, the physical and aesthetic
properties of the painting itself, the context in which it is viewed, and others’ responses to
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it. Peirce’s Interpretant is as much the highly contextualized and constrained perceptual
process through which meaning is made manifest as it is the outcome of that process.

In fact, Peirce (1960[1931]: 4.536, 5.475-476, 8.184, 8.314-15, 8.343) identified
three kinds of Interpretants that are best understood as degrees of clarity within single
instances of signification (Atkin 2013:np). The Immediate Interpretant is simply the
recognition that a sign is a sign, or the recognition of meaningfulness. The Dynamic
Interpretant captures all possible responses that could occur with the recognition and
perception of that sign, given the conceptual constraints of its Object (Peirce 1960[1931]:
4.536, 5.475-476, 8.184, 8.314-15, 8.343; Atkin 2013; Corrington 1993:158-164). The
Dynamic Interpretant also includes, and is most typically associated with, the “actual
effect which the sign, as a sign, really determines,” or brings forth in an individual’s mind
(Peirce 1960[1931]: 4.536, 8.343). It is what a sign means to a specific individual and
precedes an understanding of a sign’s intended meaning— “what you mean” (Atkin
2013:np; emphasis added). Peirce’s definition of this Final Interpretant is the intellectual,
emotional, and/or physical attitude and general habits of conduct that would reasonably
arise in a semiotic community, given repeated interactions with and consideration of a
sign relation (Peirce 1960[1931]: 4.536, 6.481; Atkin 2013; Corrington 1993:158-164).

If the portrait example is teased-out a bit further with the Object of the sign
vehicle (the painting) defined as George Washington, its Immediate Interpretant is the
degree of clarity one might have after seeing it quickly, out of the corner of the eye, and
wondering, “is that a painting?” The Dynamic Interpretant includes the recognition of the
painting as a painting and the possibilities it represents George Washington as a
stepfather, a general, or a president— or someone who just looks like him. The Dynamic
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Interpretant manifests as an individual’s determination that it represents President
Washington. The interpretation is based on various clues (signs) within the image, from
past experience, and the viewing context. The Final Interpretant allows room for the
integration of new information (signs) and the correction of individuals’ perceptions in
maintaining community consensus.

As aresult of its tripartite structure, a sign necessarily and simultaneously directs
attention ‘backward’ to the Object that constrains and brings forth a universe of potential
meanings and ‘forward’ to the Interpretant(s) that emerge. Moreover, Final Interpretants
become the Objects of new sign relations in a theoretically endless but coherent chain of
signs, taken-up and negotiated by a semiotic community (Peirce 1960[1931]:2.92, 2.303,
3.66-68; 5.284; Hoopes 1991:141; Preucel 2006:55-56; Atkins 2013). The process is
‘interrupted’ by habit of thought emerging from the Dynamical Interpretant and
ultimately reified or re-directed through community interaction (Peirce
1960[1931]:5.284; Atkins 2013; Preucel 2006). Signification, then, is generative,
expansive, recursive; meaning is fluid, coherent, and constrained. Most importantly for
Peirce, meaning is not located in the perception of individuals, but in the habituated
responses to, and thus consequences of, a sign’s use (Preucel 2006:50-51).

Peirce’s Sign Typology

Peirce’s discussion of the triadic sign relation includes a complex typology that
accounts for the diversity and interdependencies of relationships that can pertain between
each component of the triad. He classified signs based on the different ways in which a
sign vehicle can relate to itself, to its Object, and to its Interpretant in order for a sign
relation to demand attention and effectively guide interpretation toward a specific habit of
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Figure 2.2. The list of sign types on the left
characterize the different relationships signs

Legisign can have with themselves. These sign-sign
relations determine the type of relationship
signs can have with their Objects. The three

Sinsign possible sign-Object relations are listed on the

right. The lines indicate the hierarchical nature
of sign types: sign-sign relations can only
support sign-Object relations of an equal or
Qualisign — - —--—. lesser degree of abstraction. As a consequence,
higher order sign types embed and build on
lower order types.

mind (Deacon 2012; Atkin 2013; Preucel 2006; Burch 2014). The formal classification of
any given sign, then, reflects a combination of traits that collectively determine how that
sign relation makes itself meaningful. Only the types that characterize the relationships
between a sign vehicle and itself and its Object are discussed here (Figure 2.2)." The
following type descriptions are taken from Peirce (1960[1931]), Deacon (2012), Preucel
(2006), Atkin (2013), and N6th (1990) unless otherwise noted.

Sign types that capture the relationships that a sign can have with itself describe
the properties of sign vehicles, independent of any reference those properties may or may
not make. Those types are qualisigns, sinsigns, and legisigns. Qualisigns are sign vehicles
with a distinct quality— perhaps an unusual sheen, depth of color, or beauty— that
demands attention. Qualisigns have a potentiality. Sinsigns are unique occurrences;
singular forms taken as sign vehicles. Portraits are a good example. Although there may
be many portraits of the same individual, each one is unique in the age, dress, social
roles, status, and other attributes that it represents. As such, each portrait is a singularly
occurring form taken as a sign, or a sinsign. Legisigns are one of multiple instances of a

sign vehicle that is defined by convention, law, or rule of design. For example, the
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quarter’s (25¢) arbitrary but standardized form, including the depiction of George
Washington, is a sign vehicle because of a socially determined rule of design that must be
replicated with minimal variance for each instance of the sign to function as currency.
Legisigns are tokens, or replicas of themselves.

The three sign types that characterize the potential relationships between a sign
vehicle and its Object of reference are the most widely known of Peirce’s typology and
are frequently appropriated in anthropology. These types are icons, indexes, and symbols.
If a quali-, sin-, or legisign shares properties with its Object, it is an icon. A portrait is
thus an iconic sinsign because its properties bring to mind a specific individual by virtue
of looking like that individual, but in a singular way. A sign vehicle that has a proximal
and/or causal relationship with its Object is an index. For example, smoke is an indexical
sinsign that references fire because it is proximal to and caused by fire, while yet unique
in color, smell, density, etc. A sign vehicle that has an arbitrary relationship with its
Object is a symbol. The properties of a symbolic sign vehicle do not determine its Object.
Instead, the relationship between the sign vehicle and its intended reference must be
socially determined and maintained through time.

A particularly interesting example of a symbolic relationship between a sign
vehicle and its Object is found in the re-appropriation of standardized stick figures that
we use to designate gendered restrooms (Figure 2.3). These legisigns coopt familiar
clothing styles to reference each gender iconically; however, when used to mark
facilities, there is no iconic relationship between the legisigns and the Object,
“bathroom.” The additional reference is indexical, hinging first on recognizing the iconic
legisigns as signs for gender and then on repeatedly experiencing their association with
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Figure 2.3. The conventionalized stick figures on the left that designate gendered restrooms
are legisigns. The arbitrary rules of design use clothing styles to reference each gender
iconically. Their repeated association with gender-specific bathrooms has created and
maintains an indexical relationship between the designs and bathroom facilities. An artist has
recently changed the rule of design for representing women, simultaneously referencing and
juxtaposing the traditional conceptualization of women (1) and Superwoman (r) to symbolize
our gender assumptions and the movement to re-define them (https://itwasneveradress.com).

facilities until the link is habituated (Deacon 2012). However, an artist has now redefined
the Object of the initial iconic relationship (https://itwasneveradress.com). By simply re-
coloring the image, she disrupts our habit of thought and brings Superwoman to mind.
The juxtaposition of the expected and actual Objects of the sign vehicle prompts us to
reconsider our perceptions of and assumptions about women. With the juxtapositioning
itself the new Object, the sign now symbolizes those assumptions and perceptions without
iconic or indexical relationships with them.

The female stick figure as icon, index, and symbol illustrates the three types of
relationships that a sign vehicle can have with an Object, as well as the potential for
multiple Objects that must be negotiated and prioritized with each expression. Yet despite
the fluid and polysemous nature of signification, Peirce’s taxonomy reveals a hierarchical
dependency among sign types that limits their referential use. Ultimately, the properties
that define a given sign vehicle as a quali-, sin-, or legisign determine the kinds of
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relationships it can have with its Object. Qualisigns can only have iconic relationships
with Objects, while sinsigns can reference iconically and indexically. Legisigns such as
the gendered stick figures can be icons, indexes, and symbols (Deacon 2012; Atkin 2013)
(Figure 2.2).

Examining the semiotic potential of the ‘redness’ of ochre (hematite) that is
frequently recovered from archaeological contexts provides a useful example. The quality
of ‘redness’ necessarily references other instances of redness through its similarity with
them. In Peircean terms, it is an iconic qualisign that signifies a distinct attribute with
only the potential for meaningfulness. For redness to refer to something other than its
defining property, it must do so through indexical or symbolic relationships with
additional Objects— relationships that are not inherent to redness, nor to any qualisign. An
indexical relationship requires many singular instances of ochre ‘redness’ be taken as
signs in association with a potential referent, such as blood, for ‘redness’ and red ochre to
habitually guide perception to that Object. In Ndembu practices that have been
documented in Zambia (Turner 1967), for example, an indexical relationship has been
established between red ochre and menstruating women, as well as male warriors,
through the recurring use of ochre in healing rites associated with menstrual disorders
and through the ritualized body painting of tumbanji (war chiefs). In these cases, red
ochre is recognized as a sign through its iconic relationship with blood and made
meaningful through its proximal associations with women and warriors. The sign’s
semiotic potential is not realized through the properties of ochre, per se, but through the
multiple occurrences of them in bounded contexts. The potential is situated in the sign’s
relationship to itself that is characteristic of sinsigns.
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For red ochre to have a symbolic relationship with an Object and signify more
abstract conceptualizations, both the relationships between a sign and itself and between
a sign and its Object must be conventionalized. Variability among recurrent instances
must be standardized as a rule of design that can bring forth and draw on iconic and
indexical concepts, while elevating symbolic meaning as the intended Object.
Hypothetically, among the Ndembu then, red ochre would have to be marked, shaped,
and/or used in a specific way to unequivocally distinguish it from the indexical sinsigns
at play and to consistently guide perception from blood, to women’s blood, menstrual
blood, and finally to ‘fertility’ as the arbitrarily negotiated Final Interpretant of the
semiotic community.

The standardization that distinguishes legisigns from sinsigns and its role in
enabling symbolic sign-object relationships is also evident in the prescribed display of
presidential portraits in federal buildings. In these displays, each portrait constitutes an
array of iconic and indexical references to specific individuals, social roles, historic
periods, etc. Yet, through highly regulated use and standardized placements, the
collection as a whole engages additional Objects that are independent of the referential
limits of each depiction: the office of the presidency, the history of, and social values
therein. Significantly, it is the standardized elements that are recognized across space and
time as a sign vehicle, even as the iconic and indexical sign-object relations (the
portraits), the semiotic community (the viewers), and the use-context (the federal
buildings) change.

This discussion emphasizes several core tenets of Peircean semiotics with
significant implications for the identification of symboling and its evolutionary trajectory
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in the archaeological record. As a consequence of the hierarchical and interdependent
nature of the relationships that sign vehicles have with themselves and with their Objects,
signs are polysemous. Meaning is fluid and situated, with the most appropriate Object
and a Final Intepretant defined by and emergent from each use context. In almost all
cases, it is not possible to claim with certainty that a given artifact functioned as a symbol
at the place and time of discard. This dynamic has limited previous attempts at
operationalizing Peircean semiotics as an archaeological research method and generated
some skepticism toward such efforts (Conkey 2009; Preucel 2006; Bouissac 2000:340).

However, a sign’s semiotic potential is situated in its relationship with itself, with
symbolic expression demanding a rule of design or of use that draws on, yet re-directs
perception from iconic and indexical Objects toward socially negotiated meanings. It is
only through abstraction, conventionalization, and standardization that meaning can
persist beyond the limited use contexts in which iconic and indexical relationships
grounded in similarity and proximity are salient. Therefore, it is possible to identify the
properties of legisigns in the archaeological record and thus an artifact’s potential for
symbolic expression. The use of stylistic attributes to help identify legisigns is discussed
below.

Symbolic expression is emphasized as a primary mechanism in the transmission
and accumulation of knowledge that is the hallmark of our species. Symbolic meaning is
also typically described as arbitrarily linked to a sign and so cognitively demanding to
manifest and maintain.” Yet the previous examples show how meaning unfolds as lower
order sign relations scaffold perception and ultimately engender higher order sign
vehicles and increasingly derived relationships between signs and their Objects. In
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conjunction with understandings of non-human signification, the perspective effectively
models the evolution of symbolic expression from extant iconic and indexical
relationships.
The Evolution of Human Signification

This section reviews current understandings of non-human semiotic capacities as
the foundation from which human symboling behaviors necessarily emerged before
turning to stylistic variables that further delimit expectations of archaeological symbols
and provide specific proxies for analysis.

Zoosemiotic research (e.g., J. von Uexkiill 1982; T. von Uexkiill 1987; Sebeok
1977, 1991) has evaluated the semiotic behaviors of a broad range of species and
demonstrates that non-human, pro-social and social species use a number of sign types to
transmit information about their environment and maintain cooperative hierarchies. Great
ape vocalizations and gestures are well documented (Cheney and Seyfarth 1985, 1990;
Seyfarth and Cheney 1990; Preuschoft and Preuschoft 1994; Savage-Rumbaugh and
Roger Lewin 1994; Fetzer 1998; Jolly 1999; Arnold and Zuberbiihler 2006; Greenfield et
al. 2008), and comparable sign systems are found in insects (N6th 1990), birds (Sebeok
1979b), canids (Beckoff 1995), and other mammals (Janik et al. 2006; N6th 1990). The
use of material objects as signs to establish identities and mediate relationships is also
documented (Bouissac 1994; Sebeok 1979:18-19; Madden 2003, 2008). For example,
male bowerbirds use discarded objects to decorate their bowers and attract females during
extended mating rituals. The males preferentially choose and arrange shells, flowers, and

other curios that are shown to be good predictors of each bird’s mating success. The
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females first visit the bowers when the males are absent and return based on the displays.
(Madden 2003, 2008; Bouissac 1994: Plate 1).

In all of these examples, perception is directed by an indexical sign-object relation
that, in turn, hinges on variation in sign forms to point to a specific proximal or causal
agent. They are indexical sinsigns. Even with bowerbirds’ use of curios, where the
fundamental relationship between a material thing and what it represents is conventional,
each curio is no more than a gualisign, perhaps chosen for its resemblance to previously
used objects. Through collection, assemblage, display, and response, the curios and
baubles come into association with and necessarily reference a specific bird and his
viability as a partner. The process of mutual engagement transforms the curios into
bowers and the iconic qualisigns into indexical sinsigns, but with meaning and its
consequences still inextricably linked to a bounded spatiotemporal context (Bouissac
1993, 1994; Deely 1991, 2002; Eco 1979; Noth 1990; Sebeok 1979; J. von Uexkiill 1982;
T. von Uexkiill 1987).

Modern human signification is supported by capacities for metarepresentation and
theory of mind, and thus entails an awareness that sounds, bodies, material objects, etc.
can be made meaningful (Eco 1979; Deely 1991, 2002; Bouissac 1993, 1994; N6th 1990;
Sperber 1994; Tomasello 2000; Wilson 2000; Lehrer 1990; see also Dennett 2000). ‘Sign
recognition’ allows groups to conventionalize the relationships that signs have with
themselves and their Objects and to stipulate meaning that is independent of proximate
individuals and specific use contexts (Eco 1979:273-274; Deely 1991, 2002; Bouissac

1993, 1994; Sebeok 1991; J. von Uexkiill 1982; T. von Uexkiill 1987).
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Semiotic theory delineates the evolutionary trajectory of modern human symbolic
behaviors as emergent from the capacities for signification we share with other primates
and manifest through ‘sign recognition’ and the gradual mobilization of stipulated
meanings. Sign recognition and stipulation would have emerged from sustained, shared
attention to publicly visible indexical signs and their consequences (Eco 1979; Deely
1991, 2002; Bouissac 1993, 1994; Sebeok 1991; J. von Uexkiill 1982; T. von Uexkiill
1987, see also Moriarty 1996). For example, all animals make marks on the landscape
(tracks, scratch marks, nests, etc.) that are unintended indexes of those animals and their
specific behaviors. Hominins leave additional traces— knapping debris, remains of
butchering sites— that are indicators of past travels or other groups and possibly discarded
resources (Davidson 2013). The repeated co-occurrence of material phenomenon,
individuals, groups, places, and activities inevitably results in a plethora of unintended
indexical signs. Sustained shared attention to those signs, variations in them, and the
responses they elicit creates a social space in which actors are motivated to bring forth
and manipulate specific objects and their consequences. The recognition that material
objects have semiotic potential and their meaning can be stipulated and negotiated is then
ultimately situated in repeated social action.

Davidson and Noble (Davidson 2013; Davidson and Noble 1989; Noble and
Davidson 1996; see also Noble and Davidson 1993 and Davidson and McGrew 2005)
have extended this argument to the origins of picture-making and language. They posit
social engagement with and responses to the co-occurrence of indexical marks and
objects they coincidentally resemble, such as three adjacent cupule marks that resemble
and co-occur with human faces, provides a context through which similarity would be
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pointed to, valued, and enhanced through additional marks or action. The process would
lead to an understanding of ‘resemblance’ and ‘depiction’ and to picture-making, without
need for stipulated icons to co-occur with their Objects to be recognized as meaningful.
Moreover, depictions no longer context-dependent give rise to systems of abstracted
ideas and concepts essential to the transformation of communication into language.

Although the origins of language are beyond the scope of the project, it is
important to note the broad consensus regarding engagement with materiality from within
hominin social structure, and specifically durable, unintended signs that persistently
demand shared attention, as the context through which sign recognition can occur and
lower order sign use can engender symbolic expression.

Stipulation requires selection from among many idiosyncratic expressions and
their transformation into a standardized code. The process entails the constant
reinforcement of new and fallible codes and the renegotiation of old ones (Eco 1979); it
is cognitively and socially demanding. It is also at least somewhat costly in time and
attention and potentially risky in eliciting negative responses from within a group or
attention from competing groups. Stipulated object-use should therefore develop slowly
and in contexts in which codified signaling confers an adaptive advantage (Eco 1979;
Deely 1991, 2002; Bouissac 1993, 1994; Sebeok 1991; see also Dyson-Hudson and
Smith 1978; Richerson and Boyd 2000).

It is likely stipulated object-use first emerged and re-emerged with increases in
population density, when closely linked individuals and groups tend to cluster and
population structure favors the transmission of complex phenomena® (Shennan 2001;
Henrich 2004; Centola and Macy 2007; Borgatti et al. 2009; Powell et al. 2009; Centola
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2010; see also Braun and Plog 1982). Increased population density would also favor
mechanisms that mitigate increased social interaction and competing interests by
facilitating communication. Once negotiated meanings became culturally salient and
symboling “fixed” as an adaptive strategy, the full mobilization of sign recognition would
affect the obligatory use of sophisticated symbol systems for information exchange
(Deacon 1997; Eco 1979; Deely 1991, 2002; Bouissac 1993, 1994; see also Conkey 2009
and Richerson and Boyd 2000).

Style as Social Consequences:
Material Correlates of Emergent and Fully Mobilized Symboling Capacities

Sign recognition constitutes a shift in our relationship with materiality and entails
changes in the use and production of material culture (Conkey 2009; see also Deely1991)
that should be visible in the archeological record and allow for deductive evaluations of
the semiotic model. For example, the initial exploration of materiality may result in
increased variability in raw material types (lithic and organic), manipulated resources
(heat-treated stone, mineral, and/or eggshell), “exotic” lithics, and/or aesthetically valued
objects (color-selected ochres, beauty shells). Indicators of Emergent sign recognition
should also include the sporadic appearance of idiosyncratic, indexical objects such as
marked stone and bone, as well as standardized artifacts like shell ornaments, painted
plaquettes, or figurines that show a degree of stipulation and codification of symbolic
referents.

Fully Mobilized sign recognition should result in the sustained exploitation of
materiality and innovative use of stipulated objects- indexical, iconic, and symbolic- in
complex information exchange systems (Deacon 1997; Eco 1979; Deely 1991, 2002;

Bouissac 1993, 1994). The archaeological indicators of fully Mobilized capacities include
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the material correlates of Emergent capacities, as well as rock alignments, clay sculpture,
parietal art, aggregation sites, and other remains. Moreover, stylistic variation among
stipulated objects will pattern as distinct information exchange systems.

Information Exchange Theory (IE) was first developed in the 1970s (Wobst 1977)
and subsequently adopted and modified by many anthropologists (Wiessner 1983, 1985;
Conkey 1978, 1980; Gamble 1982; Hodder 1986; see Hegmon 1992 and Clark et al. 1996
for a review of IE and other style theories). In general, the perspective defines some
formal variation in material culture as information and argues social agents actively
manipulate artifact styles to control information exchange. In mediating social knowledge
and facilitating interaction, style expands access to economic and human resources and is
unquestionably adaptive.

For Wiessner (1983, 1985, 1989, 1990), style is situated in the fundamental
human need to define self and others through the visual comparison of identity markers.
Style will vary based on the cognitive demand for and adaptive value in information
about personal or group identities. Wiessner recognizes two kinds of style based on their
respective referents, or the ideas they represent. Assertive style transmits information
regarding individual identities through indirect and idiosyncratic signaling of states of
being or various levels of affiliation. Assertive style has no distinct referent or direct
symbolic relationship with individuals and is therefore associated with small objects that
make reference through proximity. The style type reflects interpersonal exchange that can
cross-cut group boundaries and is necessarily subject to enculturation and acculturation to
maintain a communicative function. Emblemic style is formal variation in material
culture that transmits information about a group’s norms and values and to a defined
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audience. Because it has a distinct referent and is therefore under strong selective
pressure to remain uniform across space and time, emblemic style is well suited for
marking group boundaries (Wiessner 1983; Wobst 1977; Conkey 1980). It has been
linked to parietal art and other large material remains (e.g., Barton et al. 1994; Clark et al.
1996). Wiessner (1983; see also Conkey 1980) also argues that emblemic style should
emerge with non-continuous social organization, or competitive social groups, and either
appear frequently or not at all.

Wiessner’s definitions of assertive and emblemic style draw on semiotic theory,
but can be modified to further articulate with the approach and extend its predictive
value. Wiessner (1983:258) states that assertive style “has no distinct referent as it
supports, but does not directly symbolize, individual identity.” However, standardized
assertive artifacts necessarily entail group-level negotiations to establish the ideal
representational forms of membership classes and the methods to produce them.
Although standardized assertive style does not have to directly symbolize individuals, it
does directly symbolize group ideals and values. Peircean semiotics defines these as two
different semiotic competencies and reasoning strategies that are appropriately
distinguished as assertive (indexical) and extra-assertive (symbolic) information
exchange. Importantly, symbolic assertion is an advanced strategy, and when recognized
as an independent style type, can point to modern human reasoning capacities.

Emblemic style as it is traditionally defined similarly conflates two distinct styles
of information exchange. As has been noted, emblemic style is strongly associated with
the marking of group boundaries and larger and/or stationary artifacts are often taken as
such markers due to their size and visibility on the landscape. However, many remains
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that would be classified as emblemic using Wiessner’s schema would not be readily
visible among non-continuous groups as they are in areas with restricted access or
oriented away from travel corridors. Emblemic expression in contexts where visibility is
restricted suggests the behavior is motivated by intra-group exchange. Moreover, cross-
cultural research indicates that material culture that is visible, but only with controlled
access, is likely to transmit information about belief systems specifically and only to
other group members (Hegmon 1992). Wiessner (1983:257) cites differences in the
intended referents, information content, and conditions that affect use and patterning of
assertive and emblemic styles to argue for their initial distinction. Here, differences in
referents, target audiences, and social consequences are used to support further
distinction between assertive and extra-assertive and between emblemic and extra-
emblemic and to refine expectations of the archaeological signature of advanced
reasoning. Table 2.1 outlines the four styles of information exchange that will be used as
material correlates for advanced symboling capacities.

It is possible, then, to specify the material consequences of advanced symboling
capacities and delineate their expected patterning during the initial emergence and
subsequent mobilization of sign recognition. The behavioral entailments of advanced
symboling capacities include the exploration and exploitation of materiality and
(indexical) assertive, extra-assertive, emblemic, and extra-emblemic object-use.
Aggregation of groups as a mechanism for and outcome of the successful negotiation, re-

negotiation, and maintenance of symbol systems across space and time is also likely.
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Table 2.1. Style Types Used as Material Correlates for Symboling Capacities

Style General Type of Artifact Potential
Type Description Exchange Use Contexts Classes Examples

Assertive individual interpersonal, bodies, cave ochres idiosyncratic
motivated;constructs indexical niches / personal notched ochres
individual identities exchange; low interpersonal ornaments
and states; proximal, risk visibility portable art
idiosyncratic niche art

Extra- individual, intra-group  interpersonal, bodies, cave ochres Blombos beads

Assertive and intra-alliance symbolic niches, graves/ personal Swabian
motivated; constructs exchange; low restricted ornaments figurines
individual identities risk intra-group portable art Qafzeh grave
and social categories; visibility niche art goods
proximal, standardized grave goods

Emblemic intra-group and intra- controlled caves/ intra- parietal art Lascaux,
alliance motivated; symbolic group  group and intra-  sculpture Rouffignac,
constructs group exchange; alliance Font de Gaume,
identities, social medium risk visibility aggregation
values, and norms; sites
integrative,
standardized

Extra- intra-group and inter- public symbolic  open-air sites, parietal art Foz Coa

Emblemic group motivated; group shelters/ intra-
constructs group exchange; group & inter-
identities, social high risk group visibility

values, norms, and
boundaries; integrative
and exclusionary

Ultimately, selective pressures, the cost of stipulated object use, and resource

availability determine the material correlates and general patterning of emergence and

mobilization. Archaeological evidence of Emergent capacities should include the first

indicators of stipulated object-use motivated by individual or intra-group alliances, such

as gifted raw materials (“exotic” lithics), standardized beads and pendants, and

standardized motifs on carved disks, batons, and weaponry. Remains may also reflect the

exploration of materiality, as with the presence of heat-treated stone, painted ostrich

eggshell, or caches of particularly red ochre. Sites in coastal areas may include shell from

inedible marine life, collected for aesthetic attributes. Other assemblages may simply

show an increase in raw material or artifact types and irregularly marked pieces of bone

or ochre. Emblemic expression will be absent. The remains of Emergent sign recognition
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and stipulated object use are expected to fluctuate as selective pressures vary until the
salience and value of symbolic exchange is fixed.

Assemblages resulting from fully Mobilized sign recognition and the obligatory
use of stipulated objects should include a range of information exchange technologies in
which various styles are used to mitigate interpersonal and intra- and inter-group
dynamics within different social network structures. Idiosyncratic, assertive objects
should decrease in relative frequency, while extra-assertive materials like the
standardized ornaments, painted plaquettes, and “niche art” should increase. Emblemic
expressions such as images on cave walls, floors, and ceilings, enclosed sculptures, and

“sticking stones and bones” should be common.

Table 2.2. Behavioral Entailments and
Potential Material Correlates of Emergent Symboling Capacities

General Entailment Potential Archaeological Indicators

Exploration & Manipulation of Materiality

situated in object-awareness and resulting increased variability in raw material and artifact
interest and value in material form, types; increased frequencies in “exotic” materials
variability, and meaningfulness (long-distance goods), altered materials (heat-

treated stone, mineral, shell), aesthetic items
(color-selected lithics & ochres, beauty shells)

Assertive Information Exchange

proximal, interpersonal exchange; “exotic” raw materials (gifted lithic material);
idiosyncratic, indexical object-use idiosyncratic, marked/decorated objects and
about personal attributes and individuals ornaments (marked ochre, bone, shell,
constructs individual identities and states figurines, batons, pendants); grave goods

Extra-Assertive Information Exchange

proximal, interpersonal exchange; “exotic” raw material (gifted lithic material)
stipulated, symbolic object-use standardized ornaments & decorated objects
intra-group and intra-alliance motivated; (beadwork, engraved ochre, bone, or shell,
constructs individual identities and social figurines, plaquettes, batons, atlatls)
categories; integrative “niche art” (imagery in cave niches and wells)
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Table 2.3. Behavioral Entailments
and Potential Material Correlates of Fully Mobilized Symboling Capacities

General Entailment Potential Archaeological Indicators

Full Exploitation of Materiality

situated in object-awareness and resulting interest and increased/full manipulation and use of available resources

value in material form, variability, and meaningfulness (stone, mineral, bone, antler, shell, wood, heat-treated
stone, mineral, shell); “exotic” raw material
(traded/imported lithics); beauty shells; color-selected
materials (stone, mineral, shell); craft areas or
“workshops”

Assertive Information Exchange

proximal, interpersonal exchange; “exotic” raw materials (gifted lithic material);
idiosyncratic, indexical object-use idiosyncratic, marked/decorated objects and ornaments
about personal attributes and individuals (marked ochre, bone, shell, figurines, batons, pendants);
constructs individual identities and states grave goods

Extra-Assertive Information Exchange

proximal, interpersonal exchange; “exotic” raw material (gifted lithic material)
stipulated, symbolic object-use standardized ornaments & decorated objects
intra-group and intra-alliance motivated; (beadwork, engraved ochre, bone, or shell,
constructs individual identities and social categories; figurines, plaquettes, batons, atlatls)
integrative “niche art” (imagery in cave niches and wells)

Emblemic Information Exchange

stipulated, symbolic object-use & intra-group exchange “sticking stones and bones”; (stone, bone and antler
intra-group and intra-alliance motivated inserted in cave walls); parietal and floor art (imagery on
about group and alliance norms, ideals and values cave walls, floors and restricted overhangs); cave
constructs social values and group identities; sculpture (e.g., Tuc d’Audoubert)

integrative

Extra-Emblemic Information Exchange

symbolic, public, intra- and inter-group exchange public art (imagery at open-air sites and visible
intra-group/alliance and inter-group motivated overhangs); rock cairns and alignments

about group and alliance norms, values and identities

constructs group norms, values and boundaries

integrative and exclusionary

Extra-emblemic rock cairns or alignments and images on stone pillars, overhangs,
and boulder fields that can effectively mark boundaries among discontinuous and
competitive groups are also expected, as are aggregation sites among the densest
populations. Table 2.2 and Table 2.3 list the behavioral entailments and potential material
correlates of Emergent and Mobilized capacities. See Table 2.4 for general descriptions of
both stages of cognitive evolution, including the behavioral expectations that provide

deductive protocols for testing the semiotic model. The archaeological correlates of
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Table 2.4. Expected Archaeological Patterns

for the Emergent and Mobilized Stages of Advanced Symboling

Emergent Mobilized
General sporadic, patchy, mosaic distribution, but stable and full exploitation of materiality;
Description gradual increase in the exploration of assertive object-use persists but decreases in
materiality and in stipulated object-use; relative frequency; extra-assertive object-use
assertive and extra-assertive symboling becomes common and dominates symboling
correlate with low measures of population in moderately dense populations, while
density, while emblemic symboling possible emblemic object-use dominates symboling in
but unlikely; extra-emblemic object-use and highly dense populations; extra-emblemic
aggregation sites are absent symboling and aggregation are likely among
the densest populations only
Material increased variability in raw material and full use and creative manipulation of
Expectations  formal artifact types; increased frequencies in ~ available raw materials; “exotic” goods;

“exotic” goods, altered materials, and
aesthetic objects; idiosyncratic and
standardized ornaments and decorated
objects; grave goods; “niche art;”

heat-treated materials; aesthetic objects;
workshops; standardized ornaments and
decorated objects; grave goods; “niche art;”
“sticking stones and bones;” sculpture, cave
art; public art; rock cairns and alignments

Emergent and fully Mobilized capacities are further detailed in the following chapter,
including explicit justification for eliminating or adopting potential proxies relative to
areas under analysis.
Chapter Summary

At this juncture, a summary review of the semiotic model and its general
predictions is useful.

Model Framework and Predictions:

e Signification is universal to all living organisms and is constituted in irreducible,
tripartite sign relations.

e Humans appear unique in their use of higher order sign types, specifically highly
conventionalized sign vehicles (legisigns) that have equally conventionalized
relationships with their referents (symbols) and that allow information to be

transmitted across space and time.
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e Higher order signification emerged from lower order sign relations as a
consequence of sustained engagements with and shared attention to material signs
in the natural environment and the recognition that signs can be stipulated.

e The evolution of higher order signification will occur in two distinct stages:
Emergent, as characterized by the exploration of materiality and sign stipulation,
and Mobilized, as characterized by the full exploitation of materiality and
obligatory symbolic behavior.

e The response requirements of adaptive information exchange result in four styles
of materials sign vehicles that redefine archaeological instances of these styles as
indicators of different signification strategies and specifically Emergent and fully
Mobilized symbolic exchange.

Ultimately, the stylistic classifications can be used to identify lower and higher
order signs in the archaeological record, to identify changes in signification strategies
through time, and to evaluate relationships between those changes and other cognitive,
social, and/or environmental variables. In this research context, a strategic sampling
design supports comparisons between the actual distributions of lower and higher order
signification during the Pleistocene and the predicted patterning of the emergence and
mobilization of symbolic behavior to better specify its origins and development among
human groups. The following chapter reviews that sampling strategy and other testing

parameters before turning to analytical methods and results.
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CHAPTER 3: ANALYTICAL PARAMETERS

The proposed model of symbolic behavior and its emergence in the human
lineage does not presuppose a relationship between cognitive and anatomical evolution.
All great apes use lower order sign relations that can scaffold more advanced
signification in response to and for selection in socially demanding circumstances (e.g.,
Preuschoft and Preuschoft 1994; Fetzer 1998). Certainly symbolic behaviors could have
emerged from indexical sign use in any number of Archaic populations, with the same
sporadic manifestation until or unless mobilized prior to extinction. Identifying the
origin, or origins, of symbolic information exchange then necessarily requires extensive
sampling that can capture patterning among different groups, and through time, for
testing against model predictions.

Nevertheless, general project manageability and the need to identify model
strengths and weaknesses and ‘best practices’ for operationalizing semiotic principles in
human origins research favor a restricted program. This project evaluated only the
published record from three subregions of Africa and Eurasia in six successive time
periods spanning from 191,000 to approximately 11,000 years ago. Significant variation
in the quantity, quality, and nature of the data both within and between these areas has
largely dictated further research parameters. This chapter details those parameters,
including the spatial limits of the study areas under review, the temporal framework used
to group assemblages and seriate changes in each region, the criteria for including
assemblages in the analysis, and the archaeological indicators of emergent and mobilized

symboling that were considered.
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The Spatial Units of Analysis

Areas in Southern Africa, the Levant, and Western Europe (Figures 3.1-3.3) were
targeted for their centrality to human origins research, as well as for the volume, quality,
and accessibility of the archaeological data associated with them. The perimeter of each
locale was largely determined by site density and the sampling area needed to capture an
adequate and comparable number of assemblages in all spatiotemporal units under
analysis. The sparseness of the African record and consequent extent of the African study
area may reflect Eurocentric biases and political unrest that have limited research there,
as much or more than, actual site numbers. Effort was also made to capture a range of
environments in each locale and so the information exchange strategies that may be
unique to them. The analytical regions are best understood as non-randomly defined
catchment areas from within which random samples were generated based on data
accessibility and final selection criteria.

The African study area perimeter (Figure 3.1) extends from Cape Town, South
Africa (34H 255942E 6240587N), north to Lambert’s Bay (34H 245637E 6445892N),
northeastward approximately 1100 km to near Standerton (35J 712835E 7028279N), due
east to the Indian Ocean, and finally back along the coastline to Cape Town. The area
encompasses ~634,502 square kilometers, including extensive coastal areas, the high
altitude and riverine environments of the Drakensberg and Cape Fold Mountains, and
much of the arid Karoo. The study area captures many of the Middle Stone Age deposits
that suggest symboling and other complex behaviors emerged early in our evolutionary

history (McBrearty and Brooks 2000).’
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African
Study Area

Figure 3.1. The African study area. The paucity of excavated sites in Southern Africa
demanded the evaluation of a large area in order to generate sample sizes comperable to other
regions under analysis. The resulting study area comprises ~634,502 square kilometers and
includes extensive coastal areas, the high altitude and riverine environments of the
Drakensberg and Cape Fold Mountains, and much of the arid Karoo. Map by Erin Thompson
(ESRI World Imagery Service Layer 2016).
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The Levantine perimeter (Figure 3.2) is traced from its northwestern extent in
Dortyol/Hatay, Turkey (37S 250201E 4074327N), south and west along the
Mediterranean coastline to Port Fouad, Egypt (36R 438549E 3455627N), southeastward
around the Sinai Peninsula to Eilat, Israel (36R 689571E 3270795N) and to near Yanbu,
Saudi Arabia (37R 366385E 2686879N), due north to the east of Kilis, Turkey (37S
366385E 4074327), and finally back to the coastline. The study area includes ~366,118
square kilometers that capture Mediterranean coastal ranges, inland desert-steppe areas,
as well as palustrine, lacustrine and riverine environments. The Levant is a probable
locus of Archaic-Modern Human interactions and genetic admixture. Captured deposits
include Middle Paleolithic burials, as well as early Natufian adaptations.

The European locale (Figure 3.3) is approximately 184 km east of the Atlantic
coastline in the Dordogne region of southwestern France. From the village of Montignac
(31T 355251E 4991741N), the perimeter extends 15 km due east (31T 370551E
4991741N), 30 km south and across the Dordogne River (31T 370551E 4961642N), 52
km due west to near Monsac (31T 318415E 4961642N), 30 km due north (31T 318415E
4991741N), and finally 37 km back east. The ~1539 square kilometer study area is
characterized by an homogenous broadleaf forest cut by the Vézere and Dordogne Rivers
and their many small tributaries. The lowland area lies between the Massif Central and
the French Pyrenees and was likely a refugium from glacial expanse during the Late
Pleistocene (Sommer and Nadachowski 2006). The Vézere Valley alone encompasses
147 Paleolithic sites, including several lithic and fossil type sites and 25 painted caves
(UNESCO 2009). It is one of the densest and most thoroughly-studied archaeological
records in the world.
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Figure 3.2. The Levantine study area. The Levantine analytical region captures ~366,118
square kilometers and includes Mediterranean coastal ranges, inland desert-steppe areas, as
well as palustrine, lacustrine and riverine environments. Map by John Langan (ESRI World
Imagery Service Layer 2016).
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The Temporal Units of Analysis

The ~180k year period under analysis was divided into six time “bins” (Table 3.1)
for grouping assemblages from the same area into distinct chronological phases, isolating
the symboling capacities characterizing each area in each phase, and identifying intra-
and inter-regional patterning in those capacities through time. The divisions are
intentionally “course-grained” to accommodate imprecision and variability in Pleistocene
chronologies. More specifically, the temporal framework accommodates large margins of
error typical of early chronometric date assignments, as well as the rough chronologies
associated with industrial phases which situate undated deposits in time. The framework
intentionally avoids cross-cutting chrono-industrial phases that pertain in each region and
the local variations in chrono-industrial date ranges that pertain in one or several regions
(e.g., Tabun D; Aurignacian). Longer bin duration also renders moot many discrepancies
in site chronologies that are linked to differences in dating methods and effectively aligns
regional chronologies where different methods have been favored or required.

Nevertheless, both chronometric and chrono-industrial date assignments are more precise

Table 3.1. Temporal Divisions for Model Testing

MIS*  Time Period Date Range Example Industries®
. Robberg; Early Albany;
2 Period A 17,000-11,000 Magdalenian; Natufian
5 Period B 22.000-17.000 Blade Indust.ry; Solutrean;
Geometric Kebaran
23 Period C 42,000-22,000 MSA; Chatelperronian,
Aurignacian; Kebaran
. MSA, Howiesons Poort;
3-4 Period D 72,000-42,000 Mousterian; Tabiin B
. Still Bay, BBC M1-M3, MSA II;
4-3 Period E 127,000-72,000 Mousterian; Levallois-Moust.
6 Period F 191,000-127,000 MSA I; Acheulean,

Levallois-Mousterian

**Corresponding Marine Isotope Stages (MIS) and a few of the lithic industries that were captured
in each analytical time period are noted as a point of reference.
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for later deposits, with bin duration successively shorter as a consequence. Most time
bins further correspond to distinct climatic conditions that would have differentially
affected the social landscape and information exchange strategies for navigating it
(following Barton et al.’s 1994 and Clark et al.’s 1996 studies of Pleistocene art).

With the temporal framework largely determined by the nature of the data
spanning significant space and time, the analysis can only identify general trends in
information exchange during the Pleistocene. The approach is nonetheless particularly
appropriate for the cognitive research agenda. As spatially mosaic and temporally
sporadic processes, emergent and mobilized symboling capacities are not visible in the
precociousness of isolated assemblages and sites, but must be identified from larger
archaeological contexts. The spatiotemporal framework used here supports the
identification of general but robust trends in information exchange— within and across
regions and of varying duration— through which the evolutionary trajectory of symboling
and its implications can be reconstructed.

Selection Criteria

The analysis has focused exclusively on published data, and differences in the
number of sites that have been documented in each sub-region must be noted. This is
partially due to different research histories. Political upheaval across Africa has inhibited
access to many areas since at least World War II, whereas the Levant and Europe are two
of the most extensively studied and well-known archaeological regions in the world. Site
preservation has also been undermined in the African and Levantine study areas where

coastlines have been lost to marine transgression (Bocquet-Appel et al. 2005; Barton et
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al. 1994). Certainly, preservation decreases through time, with most of the earliest
Anatomically Modern Human occupations undoubtedly lost.

The quality of data within each of the test regions is also highly variable.
Significant advances in excavation, dating, and other analytical methods have generated a
sharp contrast between the interpretive value of recently recovered materials and of older
collections. The interpretive value of many deposits is also undermined by a lack of
stratigraphic and/or chronological control that cannot be overcome with modern methods.
Assemblages were evaluated and included or excluded from analysis based on the
following interrelated criteria:

Depositional Integrity. Only subsurface stratified deposits were considered for
analysis. Moreover, only assemblages from undisturbed or securely reconstructed
primary depositional contexts were included in the analysis. These criteria necessarily
excluded a number of open-air activity sites from the Levant that, when discovered,
appeared to be recently exposed surface scatters with materials still in situ (e.g., Henry
1988), as well as some intact subsurface deposits. For example, materials recovered from
the “chimney” of Tabun Cave (Jarrod and Bate 1937) that likely fell into the site from
areas above it were considered intrusive and excluded.

Analytical Integrity. Sites and assemblages were also evaluated in terms of the
integrity or quality of their excavation, including the scope of recovery, whether
sediments were removed systematically and screened, and if artifacts were point
provenienced. However, assemblages were not excluded solely on the basis of excavation
methods now considered sub-standard. With all archaeologists dependent on previous
discoveries and the known record to guide current work, the failure to recover or
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sufficiently evaluate and document items that will become analytically significant is
inevitable, regardless of methodological improvements. The recently discovered need to
re-examine all ostrich eggshell fragments recovered from Middle Stone Age sites
following the publication of decorated pieces from Diepkloof Rockshelter (Texier et al.
2010) is a case in point. Archaeology must forever grapple with the reality that an
absence of evidence is not evidence of absence; older excavation methods are accepted as
one of many variables that result in said absence. Nonetheless, the extent to which results
for each analytical unit are based on poorer excavation methods is highlighted in the
discussion of those results.

Chronological Integrity. The chronological integrity of each deposit was based on
a number of factors: 1) the strength of dating method(s) used, 2) the internal consistency
of different date assignments, whether for the same deposit, adjacent deposits, and/or
from different dating methods, 3) consistency with environmental/climatic indicators that
suggest specific time periods, 4) researcher consensus.

Despite recent efforts to extract chronometric dates from a number of sites in
Africa (e.g., Jacobs et al. 2008) and Eurasia (e.g., Richter et al. 2013; McPherron et al.
2013), most Pleistocene sites are still dated stylistically. Temporal assignments are based
on the occurrence of chronologically delimited lithic industries or on trends in parietal
and mobilier arts, such as changes in production methods or how animals are represented
through time. Chrono-industrial date assignments were generally accepted unless the
industrial assignment is highly contested or the date range attributed to the industry itself
is contested. The chronometric dates that are available for archaeological deposits were
favored over chrono-industrial assignments. Where different dating methods have been
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applied, OSL assignments were typically favored over TL assignments and TL over ESR.
If significant discrepancies between date assignments from the same or different methods
could not be reconciled, chronological integrity was considered poor and the deposits
were excluded from analysis.

An important exception are the deposits from Diepkloof Rockshelter which have
been repeatedly dated using both OSL and TL methodologies with results varying by
20,000 years or more still unexplained (Jacobs et al. 2008; Jacobs and Roberts 2015;
Tribolo et al. 2009; Tribolo et al. 2013; Feathers 2015). The OSL chronology was
accepted as both internally coherent and consistent with regional chronologies.

Date assignments for rock art sites are problematic. The first direct dates from
European rock art sites that emerged in the 1990s indicated stylistic dating may have
attributed too great an antiquity to much of the imagery (Barton et al. 1994; Bednarik
1995); however, many chronometric assignments have now confirmed stylistic
assignments or supported even older chronologies (Valladas et al. 2001; Pettitt and Pike
2007). Chronometric dates for rock art are typically '*C dates, with charcoal samples
highly susceptible to contamination due to the nature of the cave environments in which
Pleistocene art often occurs and the persistent use of those caves by modern peoples
(Pettitt and Pike 2007). Sample sources are also variable and can include associated
combustion features, “torch swipes” on cave walls, and /or the imagery itself, making it
difficult to reconcile inconsistent results. Other methods have been used to date mineral
deposits covering rock art and geological events that terminated site access (e.g., Quiles
et al. 2016), thereby providing a minimum but imprecise age assessment. Direct dates for
rock art also suffer from limited interpretive value in that they typically correspond to
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only one of hundreds of images from a single site and from a period in which the re-use
and episodic painting or engraving of sites is well-established (Clottes 1993).
Consequently, chronometric dates for rock art sites were accepted only if multiple,
consistent dates were obtained and via methods that are appropriate for a given site
context (i.e., cave versus open air).

Over and above the integrity or quality of date assignments, an important criterion
for including assemblages in the analysis was the ability to assign a date range to a
collection instead of basing time of deposition of all of the materials on a single data
point. For chrono-industrial and chrono-aesthetic date assignments, the most inclusive
published date range for the industry or aesthetic proxy was used, regardless of indicators
that suggested a shorter occupation. Chronometric date ranges were established using
direct dates, indirect dates from adjacent deposits, and chrono-industrial ranges to
“bracket” assemblages in time. Ultimately, if materials could be reasonably placed within
the chronological limits of a single time bin, they were included in the analysis.

It is important to note that in many cases, one or several, but not all, depositional
units and associated assemblages from a site met the analytical criteria and were
included. Depositional often varied between units, as did analytical integrity where
multiple excavations have been conducted by different researchers. When recent work
has clarified the depositional history of stratigraphic units and the provenience of artifacts
that were poorly excavated or otherwise poorly understood, the data as currently
interpreted was included. This was the case at Die Kelders Cave in Africa and at Pech de

I'Az¢ IV and L'Abri Reverdit in Europe, for example.
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Analytical Variables

In Peircean terms, a material object is only a sign if it is recognized as such and its
properties effectively bring to mind the intended Object of reference by virtue of an
iconic, indexical, or conventional relationship with it. The properties of the artifact then
determine its relationship potential and referential consequences. It follows that the
potential referential consequences of artifacts can be determined from a number of
physical attributes that can be parsed as four major style types: assertive, extra-assertive,
emblemic, extra-emblemic. Assertive styles that capture iconic and indexical
interpersonal exchange are characterized first by their idiosyncratic nature that disallows
abstraction to a symbolic referent and next by their small size and consequent limited
accessibility. As styles of information exchange with the potential for symbolic Objects
(legisigns), extra-assertive, emblemic, and extra-emblemic artifacts are identifiable in
their replication of a rule of design or use as evidenced in the sampled archaeological
record from the same spatiotemporal unit under analysis. Each of the three styles is
distinguishable from the other relative to their interpersonal, intra-group, or inter-group
accessibility (size and/or position on the landscape).

The major classes of artifacts that were retrieved from the study areas and which
style type they were classified as is reviewed here. The aesthetic artifact and raw material
types that were used as proxies for changing relationships with materiality that pattern
with Emergent and Mobilized symboling capacities are also detailed.

Marked Objects. This class of artifacts is comprised of small pieces, fragments,
chunks, or blocks of various materials, including bone, ochre, and ostrich eggshell.
Markings typically fall into one of three types: deep notches or grooves along the edges
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of the artifacts, one or two etched lines on the surface or facet of a piece, or more
complex designs comprised of multiple engraved lines on the surface or facets of
artifacts. The vast percentage of these artifacts are idiosyncratic— quite similar in nature,
yet unique in the number, spacing, and/or orientation of marks and of overall designs.

There are no iconic or indexical properties readily attributable to these artifacts
beyond the iconic references their properties make to themselves- such as the redness of
the ochre pieces or the linearity of marks on them. However, their recurrence across
space and time suggests the marks elicited a response and prompted the creation and use
of other marked objects- that they were taken as signs by those group members with
visual access to them. Their recurrence also supports indexical relationships through
repeated associations with group members or specific activities and thus evidences the
semiotic potential of indexical sinsigns. Their idiosyncratic forms and small size do limit
their potential social consequences to interpersonal signification, and they have been
classified as assertive artifacts for the purposes of this analysis. Other marked objects
captured in the samples exhibit a degree of standardization consistent with /egisigns and a
potential for symbolic exchange among individual group members. These artifacts were
classified as extra-assertive information exchange.

A great deal of attention has been given to a suite of marked ochre blocks
recovered from Blombos Cave on the coast of the African study area, with many scholars
defining them as symbols (e.g., d’Errico 2003; Henshilwood et al. 2009; Texier et al.
2010). The two marked pieces that were first reported (Henshilwood et al. 2002) include
markedly similar designs that were accepted as tokens of themselves, or rules of design,
and classified as extra-assertive information exchange. The remaining 13 marked ochres
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were found distributed throughout the Middle Stone Age sequence and are visibly
different from each other and from the later examples (Henshilwood et al. 2009).
Moreover, an unpublished analysis (Otarola-Castillo et al. 2009) showed no statistical
regularity in the patterning of marks, and there is no apparent standardization of the ochre
blocks themselves. These marked ochres were therefore classified as assertive
information exchange.

Similar claims of symbolic value have been made for engraved ostrich eggshell
fragments recovered from a number of levels at Diepkloof Rockshelter (Texier et al.
2010), also in the African study area. The collection evidences three distinct,
standardized, recurring patterns, or rules of design, with the remaining marks appearing
irregular or too fragmented to interpret. It is important to note that similar designs made
on ostrich eggshell containers by contemporary San in Southern Africa have no symbolic
or indexical salience for group members (Polly Wiessner, personal communication 2016).
Nonetheless, the patterns consistent with /egisigns in the archaeological samples were
classified as having the potential for interpersonal symbolic exchange, or as extra-
assertive; the irregular examples were classified as assertive.

It is highly suggestive that the idiosyncratic ochres and eggshell fragments mostly
predate or are roughly contemporaneous with their standardized counterparts. The
apparent progression is consistent with an initial recognition of signs as signs, the
subsequent exploration of sign stipulation and engagement with iconic and indexical
signs, and the eventual scaffolding of conventionalized sign vehicles and ideas.

Decorated or Carved Objects and Figurines. This class of artifacts is distinct
from marked objects in a number of ways: instances are usually larger, are often shaped,
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polished, carved “in the round”, and/or marked, and are frequently utilitarian in nature.
They are also exclusive to the Eurasian study areas. Examples include a bone sickle
handle carved into a zoomorphic shape from Kebara (Turville-Petre 1932), pierced and
marked antler batons from Laugerie Haute and La Madeleine (Cleyet-Merle 1995;
Laville et al. 1980; Crémades 1994; Peyrony 1926), ivory and bone plaquettes engraved
with mammoth and reindeer, and antler pieces and atlatls shaped or carved into fish,
horse heads, and bison, also from La Madeleine and other sites (Laville et al. 1980;
Crémades 1994; Peyrony 1926; Marshack 1972). As the examples indicate, many of the
objects are depictive and replicate the bestiary and other imagery found in parietal art.
Such cases were easily classified as legisigns; however, depictive “Venus” figurines from
Upper Paleolithic contexts were more difficult to assess.

The figurines are iconic representations of females, typically with voluptuous
breasts, hips, and bellies and with deeply grooved vulvas. The recurrent theme and
apparent interest in sexuality and fecundity has generated a number of interpretations of
the figurines as symbols of fertility or similar concepts or as evidence of goddess worship
(e.g., Gimbutas 2001). Nevertheless, the objects are highly individualized in terms of
detailing, size, and general shape (Hodgson 2014) and, as such, cannot support
relationships with symbolic Objects. They are best understood as iconic sinsigns with the
potential for indexical reference.

Despite the larger size of the decorated objects and figurines and the likely
increased visibility of the utilitarian examples, their semiotic potential is still limited to
interpersonal exchange, with classification as assertive or extra-assertive exchange based
on degrees of standardization and the replication of rules of design.
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Ornaments. Ornaments are identified by evidence of having been prepared for or
worn as an attachment to clothing or bodies, such as a hole for string and usewear
consistent with stringing. Both idiosyncratic and standardized ornaments were sampled in
all of the study areas and are ubiquitous in later periods. Examples include bone beads
and pendants from Nelson Bay Cave and Boomplaas (Deacon 1984), in the African Study
area, perforated animal teeth from Abri Patuad, Kebara and many other Eurasian sites
(Turville-Petre 1932; Bar-Yosef et al. 1992; Reese 1991; Movius 1977; Moncel et al.
2012), and highly standardized marine shell beads from Blombos (Henshilwood et al.
2004; d’Errico et al. 2005) and Ugagizli Cave (Stiner 2003), in Africa and the Levant,
respectively. As with the small marked objects, decorated objects, and figurines, the size
of ornaments limits their referential potential to interpersonal exchange, and classification
as assertive or extra-assertive hinged on the degree of standardization of instances
recovered.

Parietal Art. Parietal art refers to images found in caves and on other rock
surfaces. It is most commonly subsumed within the larger class, “rock art,” that can
include art mobilier (figurines and other portable objects), geoglyphs, and other “non-
utilitarian” materials. In this document, “parietal art” and “rock art” are used
interchangeably to mean imagery on rock surfaces only. Parietal imagery is painted,
engraved, carved (bas relief), and/or even gouged into softer surfaces (finger fluting) and
has been found on cave walls, ceilings, and floors, in rock shelters, and on exposed rock
formations, large and small.

Rock art is perhaps the only Pleistocene material that is universally accepted as
symbolic in nature, and conventionalized forms and placements consistent with legisigns
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are well-documented (e.g., Leroi-Gourhan 1967; Clottes 2010; Aujoulat 2005).
Moreover, the use of caves for image production and specifically galleries deep in the
ground that pose significant dangers to trespassers, is more than suggestive of a complex
social ideology that necessarily required symbolic thought. For this analysis, cave
imagery was classified as legisigns constituting intra-group signification, or emblemic
information exchange, due to its restricted nature.

The cave imagery was used, in turn, to identify tokens of itself in other contexts,
such as on rockshelter walls or on decorated objects. For example, while the symbolic
Object of the mammoths decorating Rouffignac Cave in the European study area may not
have been the intended Object of their representation on bone disks and other decorated
materials, those representations nonetheless retain the symbolic Object as part of their
Dynamic Interpretant. That is to say, they still manifest the semiotic potential for
symbolic exchange.

For the classification of rock art outside of cave contexts, the visual accessibility
of each locale was evaluated to determine if the imagery could have been used to transmit
information to non-group members on the landscape. For example, as territorial markers
on exposed borders. Imagery that is not visibly accessible was classified as intra-group
motivated legisigns, or emblemic information exchange. Publically accessible imagery
was classified as potentially inter-group motivated legisigns and so extra-emblemic
exchange.

All of the rock art sites under consideration contain many images— often
hundreds. Although each image actually constitutes its own sign vehicle, the collection of
images was treated as a single unit for classification. The approach parallels the
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classification of large collections of beads from a single archaeological assemblage and is
defined along with other data collection protocols in Chapter 5.

Additional materials were used as proxies for changing relationships with
materiality that pattern with Emergent and Mobilized symboling capacities. Objects or
‘curios’ with aesthetic appeal that were not worked and had no known utilitarian function
were cataloged and tallied as indicators of interests in materiality and its semiotic
potential during the emergence of advanced behaviors. Examples include unworked
marine shell and fossil gastropods. Altered raw materials, such as heat-treated lithics
were similarly of interest and tallied. Although the semiotic model also predicts an
increase in ‘exotic’ lithic materials as symboling behaviors are mobilized and support
increasingly complex and distant social networks. However, because increases in these
materials can reflect a number of unrelated factors, they were excluded from the analysis
as a viable proxy.

All worked materials that were directly observed in assemblages were
documented as one of 19 general raw material types (e.g., stone, bone, ochre). Additional
raw materials that could be assumed to have been used based on assemblage components
were also tallied. These include a hafting agent, handle, and cord when microliths and
other hafted tools were present, as well as a compound applicator tool and binding agent
when painted objects or parietal imagery was present. Wood and hide were assumed
components of all assemblages that did not survive, but were not tallied as a “zero sum
game.” Consequently, in the rare instances that wood did survive, it was also not tallied.

The 19 general raw material types were defined to reflect the different knowledge
required to harvest and work materials and differences on material properties that might
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have affected interest in them as relationships with materiality changed. For example,
aquatic, terrestrial, and avian shell were distinguished to reflect the different knowledge
base and efforts required to collect the materials, as well as differences in available shell
sizes. Freshwater and marine shell were not differentiated as variability in the use of
these materials reflects unequal access to marine environments, as much or more than
behavioral choices.

Table 3.2 lists all recognized raw material types used in the analysis. The

following chapter summarizes the datasets for each study area, by time period.

Table 3.2. Raw Material Types
Used as Relationship Indicators

Stone

Bone

Antler

Teeth/tusk/ivory
Horn/horn core

Hafting agent

Handle

Cord

Avian shell

Aquatic shell

Terrestrial shell
Feathers

Ochre
Manganese/carbon black
Kaolin/lime white
Compound paint applicator (2)
Binding agent

Other
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CHAPTER 4: DATA SUMMARY

The literature identifies well over 650 archaeological sites that fall within the
study areas and date from 191,000 to approximately 11,000 years ago. Relevant data
exists and was accessible for approximately half of these to be evaluated, with a total of
137 assemblages from 53 sites meeting selection criteria. Sampling was most constrained
by the poor excavation methods and site reporting that characterize early archaeological
endeavors in all three regions. Artifacts were not adequately provenienced, and many
assemblages were dispersed among private collectors, went missing, and/or were never
reported. Even when documented, ‘non-utilitarian’ artifact descriptions are often too
skeletal to identify specific styles of information exchange. Some of the early European
literature simply fails to link extensive lists of provenienced data with the descriptive
information that it provides— including detailed drawings and photographs— or does so
inaccurately (c.f. citation needed). Sample sizes in all regions were also limited by the
need for assemblages to fall within the chronological limits of a single time bin. This is
especially true of the oldest deposits that are often imprecisely dated, with both
chronometric and chrono-industrial assignments frequently transgressing bin boundaries.

In general, the samples are notably small and relatively uneven, both within and
across study areas (Table 4.1). Period B samples capturing responses to the Last Glacial
Maximum are surprisingly problematic in Africa and Europe, and regionally-specific
explanations are discussed below. Small samples were expected for Period F. However, it
1s worth noting that, in the Levantine and European study areas, there are a number of

well-described archaeological deposits dating to MIS 6 and earlier that did not meet the
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Table 4.1. Sample Sizes by Time Period

African Levantine European

Period A

17,000-11,000 4 ? 7
Period B

22,000-17,000 ! 1 4
Period C

42,000-22,000 3 1 1
Period D

72,000-42,000 15 13 9
Period E

123,000-72,000 13 8 8
Period F

191,000-123,000 3 4 >
Total Assemblages 39 56 44
(Total Sites) (10) (23) (20)

analytical criteria as currently defined. Extending Period F back in time would result in
broader sampling in these regions.

The most robust samples for intra- and inter-regional comparisons are the Period
D and Period E samples and, to a lesser extent, the Period C samples. They are relatively
large and even across space and time. At the regional level, each dataset reflects known
landuse and other patterns, indicating each is at least broadly representative of
Pleistocene behaviors and sufficient for accessing general trends in information exchange
among early human groups. The nature of the data that was captured— and that was not—is
reviewed here by region, from the most recent to the earliest bin samples.
The African Dataset

Thirty-Nine assemblages from 10 sites in the African study area were selected for
analysis (Table 4.2). Figure 4.1 shows the location of the sites that were included in the

analysis.
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Table 4.2. African Assemblages Under Analysis

Period A: 17-11 ka

Assemblage Site Lithic Industry
BPA.CL Boomplaas A Robberg
NBC.UR Nelson Bay Cave Robberg
NBC.LA Nelson Bay Cave Early Albany
RC.W.ROB Rose Cottage Cave Robberg
Period B: 22-17 ka
Assemblage Site Lithic Industry
BPA.G/H Boomnlaas A Blade Industrv
Period C: 42-22 ka
Assemblage Site Lithic Industry
BPA.LPC Boomnlaas A Blade Industrv
RC.MSA.W.Ru Rose Cottage Cave MSA IV
SIB.F Sibudu “Final MSA” (eastern section)
Period D: 72-42 ka
Assemblage Site Lithic Industry
BOR.1WA Border Cave Earlv LSA
BOR.2BS.UP Border Cave MSA 111 / Post Howiesons Poort
BOR.2BS.LAB Border Cave MSA 111 / Post Howiesons Poort
BOR.2WA Border Cave MSA 111 / Post Howiesons Poort
DKI1.UMSA Die Kelders Cave 1 Middle Stone Age
DK1.LMSA Die Kelders Cave 1 Middle Stone Age
DRS.HPEx Diepkloof Rock Shelter Howiesons Poort
KRM.HP Klasies River Main Site Howiesons Poort
KRMLIII Klasies River Main Site MSA 111
KRM.IV Klasies River Main Site MSA IV
RC.W.HP Rose Cottage Cave Howiesons Poort
RC.W.PoHP Rose Cottage Cave Post-Howiesons Poort / MSA 111
SIB.L Sibudu Late MSA
SIB.PHP Sibudu Post-Howiesons Poort
SIB.HP Sibudu Howiesons Poort
Period E: 123-72 ka
Assemblage Site Lithic Industry
BBC.M1 Blombos Cave Still Bav
BBC.M2 Blombos Cave
BBC.M3 Blombos Cave
BOR.4BS Border Cave MSA I
DRS.SB Diepkloof Rock Shelter Still Bay
DRS.PSB Diepkloof Rock Shelter Pre-Still Bav / MSA
DRS.MSA Diepkloof Rock Shelter Middle Stone Age
DRS.LMSA Diepkloof Rock Shelter Middle Stone Age
KRMLII Klasies River Main Site MSA 11
KRM.I Klasies River Main Site MSA I
PP13B.W5 Pinnacle Point 13B Middle Stone Age
PP13B.E5 Pinnacle Point 13B Middle Stone Age
SIB.PSB Sibudu Pre-Still Bav / MSA
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Table 4.2. Cont.

Period F: 191-123 ka

Assemblage Site Lithic Industry
BOR.5BS Border Cave MSA1

PP13B.Wé6 Pinnacle Point 13B Middle Stone Age
PP13B.LC6 Pinnacle Point 13B Middle Stone Age

The Period A (17-11 ka) sample from the African study area includes four
assemblages from three cave sites in inland mountain and coastal areas. Two of the
assemblages were recovered from the deep sequence at Nelson Bay Cave and represent
the Robberg and early Albany occupations. All of the Period A assemblages include
beads made from various materials, most notably instances of incised bone beads at
Nelson Bay and Boomplaas Caves.

As has been indicated, the Period B (22-17 ka) sample is remarkably small. The
lack of deposits in the study area that date to this period may reflect the movement of
hominin groups to coastal areas during the deteriorated and unstable conditions that
characterize the Last Glacial Maximum and the subsequent loss of coastal sites to marine
transgression (following Fisher et al. 2010 and Marean et al. 2007). The sample here
consists in one assemblage from Boomplaas Cave in the Swartberg Mountains. Although
one set of behavioral remains cannot support conclusions about the information exchange
strategies in Southern Africa during the B period, in conjunction with assemblages from
Boomplaas that are included in the Period A and Period C (42-23 ka) samples, it can shed
light on long-term changes in information exchange in one context.

The Period C (42-23 ka) sample is the least redundant in the African study area,
with four assemblages from four different sites. Rockshelter and cave occupations in

inland areas, including riverine environments, are represented. The sample
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African
Study Area
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0 55 110 220

Figure 4.1. The African study area showing the location of all sites that are included in
the analysis. Smaller dots represent a single locale; larger dots represent two or more
sites. Sites Key: 1) Diepkloof and Klein Kliphuis Rockshelters; 2) Diekelders Cave; 3)
Blombos Cave; 4) Pinnacle Point 13B; 5) Boomplaas; 6) Nelson Bay Cave; 7) Klasies
River Mouth Main Site; 8) Rose Cottage Cave; 10) Sibudu Rockshelter; 11) Border
Cave. Map by Erin Thompson (ESRI World Imagery Service Layer 2016).
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assemblages were recovered from Boomplaas, Rose Cottage Cave, Sibudu, and Border
Cave. The latter includes beads and marked objects and evidences the exploitation of a
particularly wide array of raw material types.

The Period D (72-42 ka) sample is the largest and represents the broadest range of
environments. The fifteen assemblages from six sites were recovered from rockshelters
and caves in coastal cliff formations, inland areas with access to the rich Fynbos biome,
and in the Lebombo and Maluti foothills. The sample captures four Howiesons Poort
(HP) occupations from Diepkloof and Sibudu Rockshelters, Rose Cottage, and Klasies
River Main Site that are integral to models of cognitive evolution. The HP assemblages
include a number of marked objects, most notably the ostrich eggshell fragments
engraved with recurring designs from Diepkloof (Texier et al. 2010). Younger Period D
assemblages from Border Cave with Post-HP and early Later Stone Age lithic
components also include marked objects.

The E Period (123-72 ka) sample is the second largest of the study area and
captures 11 assemblages from five cave and rockshelter sites, mostly found along the
coast. The assemblages include two early occupations at Pinnacle Point 13B (PP13B), as
well as Still Bay (SB) deposits from Diepkloof and Blombos Cave. The shell beads,
marked ochres, and pigment processing kit from Blombos that are often cited as the
earliest evidence of symbolic behavior (Henshilwood et al. s011; Henshilwood and
Debreuil 2011) were sampled.

Published collections that date to Period F (191-123 ka) and meet selection
criteria are limited to one assemblages from Border Cave and two from PP13B. Similar
to the Period B sample, the small set of behavioral remains cannot support conclusions
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about information exchange in the larger study area during MIS 6, but can reveal
behavioral changes between Period F and Period E at Pinnacle Point.

It is worth noting that because there is no established chronological sequence for
Middle Stone Age industries (Mitchell 2002; Thompson et al. 2010)— excepting now the
HP and SB- very few assemblages from the African study area can be dated using lithic
attributes. As a consequence, a relatively high percentage of the assemblages that could
be used in the analysis have been chronometrically dated. These date assessments were
frequently undertaken as part of new excavations or while revisiting and publishing older
work with modern standards. Paradoxically, then, the archaeological record that is least
known has generated the highest quality data for this analysis.

The Levantine Dataset

In the Levant, 56 assemblages from 23 sites were selected for analysis (Table
4.3). Figure 4.2 shows the location of all 22 sites within the Levantine study area.

The Period A (17-11 ka) sample includes nine assemblages from five sites and
from a broader range of environments than all but the Period D materials. The A period
sample captures extended occupations at Kebara and Hayonim Caves in the coastal and
inland Mediterranean zones and at Wadi Hammeh 27 and Judayid in steppe oasis and
upland steppe habitats. Assemblages from short-term occupations at Jilat 22 represent
Terminal Pleistocene behaviors at open air sties in the Azraq Basin wetlands. The Period
A assemblages are remarkable for their array of personal ornaments, decorated sickle

shafts, and the only instance of engraved walls in the Levantine dataset.

59



Table 4.3. Levantine Assemblages Under Analysis

Period A: 17-11 ka

Assemblage Site Lithic Industry
HY.B Hayonim Cave Natufian
HY.C Hayonim Cave Kebaran
HYT.N Hayonim Terrace Natufian
J2.C Judayid (J2) Early Natufian
KB.TP.B Kebara Natufian
KB.TP.C Kebara Kebaran
WH27.B Wadi Hammeh 27 Natufian
WJ22.UP Wadi Jilat 22 Mushabian
WJ22.MP Wadi Jilat 22 Unspecified
Period B: 22-17 ka
Assemblage Site Lithic Industry
ABUH.SP Ain el-Buhira Ahmarian / Late Masragan
KhIV.M.B Kharaneh IV Kebaran
KhIV.M.C Kharaneh IV Kebaran / Nizzanian
KhIV.M.D Kharaneh IV Geometric Kebaran
OY.A.Illa Ain Oasivva Kebaran
OY.B.Illa Ain Oasivva Kebaran
OY.D.I11a Ain Oasivva Nebekian
UCIL.GK.EPI Ucagizli Cave | Kebaran-like
UWD14.UP Uwavnid 14 Nebekian
WHS784X.1 Yutil al-Hasa Ahmarian
WJ6.UP Wadi Jilat 6 Nizzanan
Period C: 42-22 ka
Assemblage Site Lithic Industry
ANLI Abu Noshra | Ahmarian
ANILI Abu Noshra I1 Ahmarian
UCI.GK.B Ucagizli Cave Ahmarian
UCI.GK.C Ucagizli Cave Early Ahmarian
UCIL.GK.D Ucagizli Cave Unspecified
UCIL.GK.E Ucagizli Cave Unspecified
UCL.GK.F Ucagizli Cave Transitional / Initial UP
UCL.GK.G Ucagizli Cave Transitional / Initial UP
UWD14.MP Uwavnid 14 Nebekian
UWD18.UP Uwavnid 18 Nebekian
UWDI18.LP Uwavnid 18 Unspecified
Period D: 72-42 ka
Assemblage Site Lithic Industry
AM.H.B1 Amud Tabun B
AM.H.B2 Amud Tabun B
AM.H.B4 Amud Tabun B
KB.VI Kebara Tabun B
KB.VII Kebara Tabun B
KB.VIII Kebara Tabun B
KB.IX Kebara Tabun B
KB.X Kebara Tabun B
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Table 4.3. Cont.

Period D Cont.

Assemblage Site Lithic Industry
KB.XI Kebara Tabun B
KB.XII Kebara Tabun B
TFAR.C Tor Faraj Tabun B/ Levallois-Mousterian
TFAR.D Tor Faraj Levallois-Mousterian/ Tabun B?
TSAB.C Tor Sabiha Tabun B/ Levallois-Mousterian
Period E: 123-72 ka
Assemblage Site Lithic Industry
OZ.VMTXIX Oafzeh Tabun C
QZ.VMT.XVII Qafzeh Tabun C
QZ.VMT.XVIII Qafzeh Tabun C
0Z.VMT.XX Oafzeh Tabun C
OZ.VMT.XXI Oafzeh Tabun C
OZ.VMT.XXII Oafzeh Tabun C
OZ.VMT.XXIII Oafzeh Tabun C
O0Z.VMTXIX Oafzeh Tabun C
Period F: 191-123 ka
Assemblage Site Lithic Industry
DIF.A.1-6 Ain Difla Tabun D
NRAM.II Nesher Ramla Levallois-Mousterian
NRAM.V Nesher Ramla Levallois-Mousterian
NRAM.VI Nesher Ramla Levallois-Mousterian/ Tabun C?

The Period B (22-17 ka) sample includes 11 assemblages from seven sites. The
occupations correspond to the Last Glacial Maximum and reflect a patterned use of
palustrine and lacustrine oases during the desertification of Levantine habitats (Henry
1994). Most notable are assemblages from Kharaneh IV and Jilat 6 with significant
numbers of shell beads, ornaments, and marked objects. The “mega sites” in the Azraq
Basin have been interpreted as aggregation sites (Richter et al. 2011) and, as such, may
represent distinct information exchange strategies.

Of the 11 assemblages dating to the C period (42-23 ka), six are from Ucagizli
Cave at the northern extent of the analytical region. Situated in a craggy cliff overlooking

the Mediterranean, the cave is located in an area largely unaffected by changing sea
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Figure 4.2. The Levantine study area showing the location of all sites that are included
in the analysis. Smaller dots represent a single locale; larger dots represent two or more
sites. Sites Key: 1) Ugagizli Cave; 2) Hayonim Cave; 3) Amud; 4) Qafzeh; 5) Wadi
Hammeh 27; 6) Kebara; 7) Neshar Ramla; 8) Ain Qasiyya; 9) Uwaynid 14 and Uwaynid
18; 10) Kharaneh IV; 11) Jilat 6 and Jilat 22; 12) Ain el-Buhira and Yutil al-Hasa; 13)
Ain Difla; 14) Tor Faraj; Wadi Judayid and Tor Sabiha; 15) Abu Noshra I and II. Map
by John Langan (ESRI World Imagery Service Layer 2016).
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levels; the lack of coastal plain and immediate access to marine resources would have
been constant through time and the exploitation of shell is represented in the sample
deposits. Other assemblages dating to Period C were recovered from four ephemeral
camps linked to wetlands that once dotted the desert-steppe environments of the Azraq
and Feiran Basins in the Levantine interior and Sinai Peninsula.

The Period D sample includes 13 assemblages dating from 72-42 ka, with many
recovered from Kebara Cave. Although Kebara and other coastal range sites are located
on or very near to the present-day shoreline, they would have been 8-15 km inland and
overseen a rich coastal plain at this time (Bar-Yosef et al. 1992). Long-term occupations
from other areas of the Mediterranean biome are also represented, as are seasonal camps
and provisioning sites from the desert-steppe environment that defines the Levantine
interior. As has been noted, the range of habitats and so concomitant adaptive strategies
that may be represented in these deposits is unique to the Period D and Period A samples.
However, none of the early assemblages include information exchange technologies.

The Period E (123-72 ka) and Period F (191-123 ka) samples are the smallest,
with eight and four assemblages, respectively. Moreover, only four sites are represented.
Seven of the E period assemblages are from Qafzeh Cave, including deposits with the
earliest shell ornaments and ochre in the Levantine dataset. The Period E sample captures
one additional assemblage from Neshar Ramla, which also contributes assemblages to the
Period F sample. Despite the redundant nature of the data from these time periods, both
short- and long-term occupations in upland Mediterranean and spring-fed lowland

environments are represented.
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The European Dataset

The European dataset includes 44 assemblages from 20 sites (Table 4.4). Figure
4.3 shows the location of the selected sites in the European study area.

In this region, the Period A (17-11 ka) corresponds to the Magdalenian and
Azilian technocomplexes known for their carved atlatls, batons, and other bone, antler,
and ivory pieces (Delluc et al. 1992). The sample includes seven Magdalenian
assemblages, including from the type site, La Madeleine, with a possible Azilian
component. The Period A bin sample is the least redundant, with each assemblage
recovered from a different site. Most are lowland rockshelters overlooking the Vézere or
other waterways and yielded an array of decorated objects and engraved roofspall. The
Period A sample also includes three parietal art assemblages documented at Font-de-
Gaume, Les Combarelles, and Ruffignac. The latter is the only upland forest site
represented.

Period B (22-17 ka) corresponds to the Solutrean technocomplex and the Last
Glacial Maximum when the study area provided a rich refugium from deteriorating
glacial surroundings. Sampling expectations were high. However, most deposits from this
period are not chronometrically dated and are imprecisely attributed to the Upper
Solutrean or early Magdalenian, effectively spanning analytical time bins. Other deposits
are poorly reported. Only four assemblages from two sites could be included in the
analysis, most notably from Lascaux Cave. Lascaux is an upland forest site and unusual
among the painted caves for its subsurface archaeological deposit and one clearly linked
to the image production (Aujoulat 2005). All behavioral remains documented inside the
cave and attributed to the B period were analyzed as a single assemblage. The remaining

64



Table 4.4. European Assemblages Under Analysis

Period A: 17-11 ka

Assemblage Site Lithic Industry
FdG.ART1 Font de Gaume Parietal Art
MAD.MAG La Madeleine Magdalenian
REV.MAG L'Abri Reverdit Magdalenian
COMB.ARTI Les Combarelles Parietal Art
LB.MAG Laugerie-Basse Magdalenian
LH.MAG Laugerie-Haute Magdalenian
ROU.ART1 Rouffignac Parietal Art

Period B: 22-17 ka
Assemblage Site Lithic Industry
LAS.SOL Lascaux Parietal Art / Solutrean
LH.SOL1 Laugerie-Haute Solutrean
LH.SOL2 Laugerie-Haute Solutrean
LH.SOL3 Laugerie-Haute Solutrean

Period C: 42-22 ka
Assemblage Site Lithic Industry
CAS.AUR Abri Castanet Aurignacian
POIL.GRA Abri du Poisson Gravettian
POLAUG Abri du Poisson Aurignacian
PAT.GRA Abri Pataud Gravettian
PAT.AUR Abri Pataud Aurignacian
CUS.ART.1 Cussac Parietal Art
XVI.CH Grotte XVI Chatelperronian
LF.CH La Ferrassie Chatelperronian
LF.AU La Ferrassie Aurignacian
LF.GR La Ferrassie Gravettian
PECHI.L7 Pech de I'Az¢ 1 MTA B

Period D: 72-42 ka
Assemblage Site Lithic Industry
CG.M.1 Combe Grenal Mousterian
PECHI.L4 Pech de I'Az¢ 1 MTA A
PECHI.L6 Pech de I'Az¢ 1 MTA B
PECHII.L2 Pech de I'Az¢ 11 Mousterian
PECHIIL.L3 Pech de I'Az¢ 11 Tvpical Mousterian
PECHIV.DM3 Pech de 'Az¢ IV MTA
PECHIV.DM4C Pech de 'Az¢ IV not specified
RdM.U2 Roc de Marsal Quina Mousterian
RdM.L11 Roc de Marsal Quina Mousterian

Period E: 123-72 ka
Assemblage Site Lithic Industry
CG.M.2 Combe Grenal Mousterian
CG.T™M Combe Grenal Tvpical Mousterian
VAU.II Grotte Vaufrey Tvpical Mousterian
VAU.III Grotte Vaufrey Mousterian
PECHIIL.L4 Pech de I'Az¢ 11 Tvpical Mousterian
PECHIV.DM5 Pech de 'Az¢ IV not specified
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Table 4.4. Cont.

Period E Cont.

Assemblage Site Lithic Industry
PECHIV.DMS Pech de I'Az¢é TV Tvnical Mousterian
PECHIV.DM6 Pech de 'Az¢ IV Asinipodian
Period F: 191-123 ka
Assemblage Site Lithic Industry
CG.ACH Combe Grenal Acheulean
PECHIIL.L6 Pech de I'Az¢ 11 Acheulean
PECHII.L8 Pech de I'Az¢ 11 Acheulean
PECHIIL.L7 Pech de I'Az¢ 11 Acheulean
PECHII.L9 Pech de I'Az¢ 11 Acheulean

sample assemblages were recovered from a series of intensive occupations at Laugerie-
Haute, in site of the Vézére River.

The Period C (42-23 ka) sample captures assemblages that represent a number of
technocomplexes and the behaviors of different hominid groups. The sample is
dominated by eight Gravettian and Aurignacian assemblages attributed to Anatomically
Modern Humans. The assemblages are from three riverfront rockshelters and include the
oldest ornaments in the European dataset. The Period C sample also includes a parietal
art assemblage from Grotte Cussac, and thus collectively represents the artistic
‘revolution’ said to follow Homo sapiens sapiens arrival in Western Europe (Mellars and
Stringer 1989). Three assemblages from three different sites attributed to Neanderthals
complete the period sample. Two are assigned to the Chatelperronean technocomplex but
do not include the personal ornaments that characterize the industry at some sites outside
the study area (e.g., Arcy-sur-Cure). Indeed, the Neanderthal ‘transitional industries’ are
underrepresented in the analysis, with potentially significant implications for results. Two
of the Neanderthal assemblages that are included are from cave sites; only Grotte XVI is

in an upland environment.
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The Period D (72-42 ka) sample includes nine assemblages from five sites. All of
the materials are classified as Mousterian and predate Modern Human’s arrival. Three of
the sites, Pech de I'Aze I, 11, and IV, constitute a lowland site complex with a single cave
and nearby rockshelter. The complex contributes six of the bin sample assemblages and
the oldest marked object in the European dataset. Other assemblages are from Comb
Grenal and Roc de Marsal, lowland and upland cave sites, respectively.

The Period E (123-72 ka) and Period F (191-123 ka) samples are also mostly
comprised of Mousterian and Acheulean assemblages from the Pech de I'Aze sites and
Comb Grenal, consequently seriating information exchange strategies in very specific
contexts over an 80,000 year period. An additional upland forest site contributes two of
the five assemblages in the E period sample.

The datasets share a number of qualities, including limitations over and above
small sample sizes. The samples are redundant to the extent that individual bin samples
are dominated by assemblages from a single site and with risk that site is not
representative of the time and place in which it was deposited. The problem is
compounded in the European dataset with assemblages from the Pech de I'Az¢ site
complex dominating a number of bin samples. The redundancy does, however, provide
opportunities for more intensive, site-specific research. Protocols for avoiding such
redundancy in future comparative analyses, for exploiting it in highly localized studies,
and for increasing sample sizes in general will be discussed in Chapter 7.

The datasets also conflate multiple lithic industries and probably Modern Human
and Neanderthal behaviors within a single time period, masking differences in
information exchange strategies that may track with and help define each contributing
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class. This is especially true for the African D period sample and the European C period
sample; both capture periods of time that are significant in duration and to models of
human evolution. The precision of the dates assigned to the D period assemblages
suggest these sample materials are particularly appropriate for future analyses using
temporal parameters tailored to the African data.

Most problematic is the likely under-representation of parietal imagery in both the
African and Levantine datasets. The imagery is one of the few material consequences of
group-level information exchange that can be expected in the Pleistocene record. Under-
representation could undermine the identification of fully mobilized symboling capacities
in early human groups. Additionally, open air sites and so traces of activity-specific
deposits such as from butchering or lithic procurement and associated information
exchange technologies are also under-represented.

Despite these limitations, the samples capture several behavioral trends known to
each study area, indicating the representativeness of the datasets. This is especially true in
the Levant where transhumance during Period D (Henry 1994; but see Bar-Yosef 1996)
is represented in intensive lowland occupations and complimentary upland, seasonal
camps. Known aggregation in well-watered areas of desert-steppe regions during the
extreme climatic deterioration of the LGM and subsequent expansion (Garrard 1988;
Bar-Yosef 1996) are also evident in the Period C and later bin samples. In the African
dataset, the lack of sites dating to Period B is also consistent with probable settlement
patterns during the LGM (following Fisher et al. 2010 and Marean et al. 2007).

The European samples similarly capture the patterned occupation of rockshelters
adjacent to natural fords in the Vézeére and Dordogne rivers during the Upper Paleolithic
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(White 1985; Sisk 2011). The exploitation of forested upland caves for image production
is also represented in the Period B and Period C samples. Indeed, the datasets capture the
European Upper Paleolithic ‘revolution,” as well as the ‘precocious’ artifacts from the
African and Levantine records. The selection criteria, then, have generated small samples
that are nonetheless broadly representative of adaptive strategies and behavioral trends
that characterize each region and the information exchange strategies that were integral to
them. The following chapter presents the protocols for entering and tabulating data for

exploratory data analysis.
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CHAPTER 5: ANALYTICAL PROCEDURES

This research program includes three methodological protocols: data collection
and classification, regional data analysis and semiotic profile building, and finally a
multi-regional analysis exploring patterning in the combined dataset. These, in turn,
consist in a series of procedures detailed below.

Data Collection and Classification

All data were compiled using FileMaker Pro 14. The software combines a
powerful database engine with multiple programming languages, graphic interfaces, and
GIS to support interactions with a range of data types, data sources, and devices. Its use
here not only supports the current analytical needs, but also anticipates web publication to
broaden access to the current dataset and to allow the integration of and/or interfaces with
other catalogs. The scope of data collection similarly looked toward future research and
provides adequate information for assemblages or assemblage components to be selected
and analyzed based on different criteria than used here. Analytical results point to many
avenues to pursuit.

Artifact Classification. For each assemblage that met the selection criteria detailed
in Chapter 3.2 and that was included in the analysis, brief summaries of the stratigraphic
layer(s) from which the materials were recovered, the overall site stratigraphy, and the
site’s excavation history were recorded. Any variables such as poor recovery methods
that have a particular impact on data integrity but that did not warrant the exclusion of
materials were noted. Each relevant artifact that was documented in the published
assemblage catalogs was initially recorded in the project database as a marked object,
decorated object, figurine, ornament, or example of parietal art (see Chapter 3.2 for class
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definitions). Brief summaries of their physical properties, markings, and decorations were
also recorded. All members in each major class were then re-grouped based on shared
properties and stipulated attributes that define each object’s semiotic potential. These
groupings make no effort to capture every sign that may have been manifest and
recognized, such as through variation in the color of raw materials or in the placement of
marks on objects. Artifacts were instead grouped by their dominant semiotic
characteristics. In cases where multiple distinct patterns or motifs were identified,
classification favored standardized (symbolic) designs. If multiple idiosyncratic or
multiple standardized patterns were observed, under-represented sub-classes were
favored. The sub-classes then ultimately capture the minimum range of variation in sign
systems and the diversity of information that was exchanged.

Marked objects were grouped by raw material type and general ‘motif” or mark
‘type,” such as irregularly notched bones, irregularly incised stone, marked ochres, etc.
Decorated objects are mostly utilitarian in nature and were grouped by tool type or
overall form and by ‘design’ or depiction. For example, batons that are carved into or
decorated with the regional bestiary were grouped together, regardless of raw material.
Batons with edge scalloping were grouped into another class, as were spatulas with
standardized basketry-like patterns. Figurines were grouped by general shape or design:
female figurines, phallus figurines, opposing horse figurines, etc.

Grouping personal ornaments poses a particular problem as it is impossible to
know if several beads or pendants were originally part of the same piece of jewelry or
other decorative item and, in the absence of point-proveniencing, if they were even
deposited in spatial and temporal proximity. Grouping like ornaments that actually
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represent different ‘ornamental compositions’ may under-represent the frequency and
variation in interpersonal exchange, while not grouping them will surely overestimate
expression. The published descriptions of these items is also highly variable, limiting
options for classification. The sub-groups here reflect an effort to preserve but not inflate
variation within the confines of available data.

Shell beads were grouped by genus. As noted in the discussion of analytical
variables in Chapter 3.2, non-perforated shells were not considered ornaments, and as
isolated finds, were classified as aesthetic curios. In cases where unworked shell and shell
ornaments were reported in the same deposit, the former were cataloged as bead ‘blanks’
or preforms. Bone beads were grouped by general shape as distinguished by principle
researchers. For example, irregular, tear-drop shaped pendants and tubular beads were
both recognized. Bone ornament preforms were also grouped with their finished
counterparts. Perforated canines were defined as an independent class, whereas all other
perforated teeth were grouped together. Other miscellaneous kinds of ornaments were
generally classified by raw material and shape or by general anatomical part (e.g., pierced
phalanges).

Cataloging parietal art is also problematic. It is simply not manageable in this
research context to catalog each image independently. Moreover, as with the individual
ornaments, some imagery is likely best considered part of a ‘composition,’ such as the
series of “swimming deer” in Lascaux cave (Dobrez 2010). In this context then, all
instances of parietal art documented in an assemblage or that constitute an assemblage
were cataloged as a single “artifact.” In this dataset, each of these “artifacts” is dominated
by representations of standardized bestiary and so are members of the same sub-class.
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All relevant artifacts from all assemblages within a single spatiotemporal unit
(e.g., the European A period) were completely cataloged and re-grouped into the above
sub-classes prior to re-classification as instances of assertive, extra-assertive, emblemic,
or extra-emblemic expression. This allowed each sub-class that had been identified in
each assemblage to be compared to the entire range of marks and forms that had been
sampled to ensure their characterization as idiosyncratic or standardized could be
supported.

Finally, all artifacts within each sub-class were re-classified as a single instance of
idiosyncratic assertive or standardized extra-assertive interpersonal exchange, or as a
single instance of standardized emblemic or extra-emblemic group-level exchange. For
example, three irregularly notched bones would be classified as a single instance of
assertive expression; an additional marked ochre “crayon” and two shell beads would
constitute a sum total of three instances. The number of sub-classes of each style of
information exchange captures the approximate extent to which each strategy was
developed and employed at an occupation.

Materials Classification. The relevant indicators of levels of engagement with
materiality that were used in the analysis include raw material types, altered raw material
types, and aesthetic objects or curios. All raw material types that were directly observed
in the published assemblages, whether used in information exchange or not, were
cataloged as one of 19 raw material types (Table 3.2). Raw materials that could be
inferred from evidence of hafting or painting were similarly cataloged. Any altered raw

materials were documented separately, as was each aesthetic object. The total number of
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materials observed in all three classes provides a measure of engagement with
materiality.

Temporal Classifications. All chronological information that could be used to
bracket deposits in time was documented, including direct and indirect dates, chrono-
industrial assignments, and apparent climate conditions. A final “analytical date range”
based on the synthesis of chronological data (see Chapter 3.2) was logged independently
and used to classify assemblages as dating to a specific analytical time bin. The re-
classified assemblages were simply grouped by location and time period to generate bin
samples for each region.

In sum, the classification system groups seemingly disparate behaviors in terms of
shared attributes and the maximum semiotic potential those attributes engender. In so
doing, the system captures and seriates the presence of, and variability in, different styles
of information exchange and levels of material engagement. Ultimately, the system
allows patterning in indicators of symboling capacities to be isolated and evaluated
against model predictions.

Regional Data Analysis and Profile Building

Analytical Concerns and Methodological Solutions. Testing the semiotic model
hinges on identifying the presence or absence of each style of information exchange in
bin samples, as well as changes in the frequency of their expression and relative
importance through time. However, when defining and identifying behavioral trends in
terms of class richness— whether in the number of subclasses observed or the number of
times each subclass is represented— the potential under-representation of materials is
problematic. A number of factors, including the differential effects of taphonomic
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processes relative to artifact durability, time-vectored degradation of all materials, and
variable sampling efforts can impact the survival and recovery rate of artifacts. In smaller
samples, entire artifact classes may be lost or missed. Conversely, in larger samples,
more classes can be expected (Gotelli and Colwell 2011; Kintigh 1984; Bush et al. 2004).

The assemblages in the current dataset represent significant variation in
accumulation rates, geological contexts, time depth, and so the preservation of materials.
The assemblages also represent significant variation in research histories and excavation
methods. Sample sizes are quite different within and across regions and must be
accounted for before meaningful comparisons of sample richness can be made.

A number of statistical methods can be used to determine the effects of sampling
size on class richness, and rarefaction techniques are often the most powerful for small
sample sizes. Rarefaction calculates the expected number of classes in a sample by
generating a series of subsamples from the larger reference sample under analysis and
averaging the number of classes retrieved. This average, variance, and standard deviation
are compared to the actual number of classes that were sampled to determine the
significance of any differences and the level of diversity it represents (Colwell and
Coddington 1994; Gotelli and Colwell 2001; Chiarucci et al. 2008; Colwell et al. 2012).
Rarefaction estimates can thus be used to test the independence of sample richness and
size or plotted against sample size for direct comparisons with other samples (Gotelli and
Colwell 2001; Newton 1999).

Although favored in biology and genetics, rarefaction techniques have a number
of limitations and embed assumptions that are problematic in the current research
context. Estimates are based on conditional variance and so are limited to the upper and
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lower ranges of the pooled subsamples. For this and other reasons, a minimum of 20 class
members is recommended and cannot be met by many, if not most, of the assemblages
under analysis (Gotelli and Colwell 2001; Colwell et al. 2012). Rarefaction also assumes
that the number of class members that are observed reflects sampling intensity and is
therefore not effective if classes are actually rare (Bush et al. 2004). The assumption is
particularly unrealistic for almost any emergent or newly adopted behavior that, by
definition, should be rare.

Recommended alternatives to rarefaction include non-parametric estimates of
class richness that extrapolate from sample data to determine the number of individuals
that were likely present but not observed (Smith and van Belle 1984; Colwell and
Coddington 1994; Hortal et al. 2006; Colwell et al. 2012). Extrapolated estimates have
proven particularly robust for small samples; however, the number of times data is
resampled to generate estimates is based on the largest number of individual class
members (Colwell and Coddington 1994; Colwell et al. 2012) and can be inappropriate
when frequency ranges are high. This is the case for many of the European assemblages
and so cannot be used here.

There are also obstacles to simply standardizing the assemblage data against
sample size. The size of archaeological assemblages dating to the Pleistocene— including
all lithic materials and the behavioral remains relevant here— often go unreported.
Moreover, there is significant variability in what lithic material is collected and how it is
described and tallied, such that sample sizes that are documented capture different

variables and so may effectively constitute different measures. Standardizing relative to
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sample size or any number of other measures also assumes a uniform, linear relationship
between sample size and sample diversity that may not pertain (Raymondo 1999).

Given the limitations of methods that traditionally provide the most robust
diversity estimates, a multi-pronged approach is most appropriate. The methodology
adopted draws on a suite of Exploratory Data Analysis (EDA) and Confirmatory Data
Analysis (CDA) techniques to identify patterning in the frequency of information
exchange strategies in the regional datasets and to establish their representativeness of
human behaviors. Each technique is described in some detail— as are similar approaches
used for the analysis of the combined dataset— before the analytical results are presented
in Chapter 6.

Pattern Searching Using Relative Frequencies. Exploratory Data Analysis
proceeded first using the relative frequency of each style of information exchange
documented in each bin sample. For this approach, the total number of assemblages in a
bin sample that included one or more instances of a given style of information exchange
was divided by the total number of assemblages in that bin sample. For example, to
determine the relative frequency of assertive exchange during Period A in the European
study area, the total number of assemblages with assertive artifacts (N=4) was divided by
the total number of assemblages in the Period A bin sample (N=7): 57%. The calculations
were repeated for each style of information exchange in each sample assemblage.

The relative frequencies as defined here are independent of sample size and its
affects on sample diversity, while yet indicating the prevalence of non-symbolic and
symbolic interpersonal and group-level exchange for each time period. The values for
each dataset were examined for increases and decreases in exchange strategies, their
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prevalence relative to one another, and for the overall tempo of change through time—
whether a sporadic or relatively even developmental trajectory in each region. The
relative frequencies were also evaluated using Pearson’s Chi Squared test of
independence to determine the probability patterning was captured by chance and would
be misinterpreted as behavioral in nature.

It must be noted that the indicators of relationships with materiality during the
Later Pleistocene cannot be evaluated in this manner. All assemblages have at least one
raw material type (stone), necessarily resulting in a relative frequency of 100% for all bin
samples. Consequently, changes in levels of engagement with materiality and the
potential role of engagement in the emergence of stipulated object use are assessed
through different measures.

Pattern Searching Using Simple Means. The mean number of assertive, extra-
assertive, emblemic, and extra-emblemic artifact classes that were documented in
assemblages comprising each bin sample were also evaluated for change through time.
These “simple means” provide an indication of the extent to which each style of
information exchange had been developed, in terms of the number of classes manifest at
a given place and time. They are measures of development or “expansiveness.” Simple
means were also calculated for the indicators of relationships with materiality to gain
insight on the relationship between levels of engagement with materiality and stipulated
object use not otherwise accessible.

The untransformed means are certainly vulnerable to sampling bias. While this
limits their value as an independent analytical measure, the degree of consistency
between simple means and other statistics can be taken as an indicator of the robustness
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of patterning in the archaeological record. Changes through time in simple mean values
were therefore compared to patterning in the relative frequencies, as well as to patterning
in diversity estimates that are based on class member frequencies.

Pattern Searching Using Diversity Estimates. The Inverse Simpson Index
(Simpson 1949) is a diversity measure that calculates expected class frequencies relative
to sample size, evenness, and class abundance. Importantly, the measure provides for rare
types. The index is widely used as proportional to rarefied richness estimates in smaller
samples and generates values that are appropriate for comparison across samples of
varying size and composition (Simpson 1949; Oksanen and O'Hara 2016). Inverse
Simpson is then a particularly appropriate method for estimating diversity in the current
dataset.

Diversity estimates were calculated for each assemblage in each bin sample. The
mean values for each time bin were evaluated for changes in patterning in the diversity of
information exchange, thereby complimenting and expanding insights on the prevalence
and development of stipulated object use through time.

The distribution of assemblage estimates was also plotted and analyzed. Boxplots
were evaluated for patterning in the diversity of different styles of expression, and
specifically for the limited nature of exchange that is predicted for Emergent capacities
and the ubiquity and coherence predicted for Mobilized capacities. The distributions were
also considered relative to the different hominin groups that occupied the Levantine and
European study areas.

Semiotic Profile Building. Finally, a semiotic profile of Ancestral, Emergent, or
Mobilized was assigned to each regional bin sample based on consistencies with each
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stage of development. The semiotic profiles constitute a uniform conceptual framework
that seriates a wide array of behavioral remains that arose from regionally-specific
resources, social contexts, and selective pressures. They facilitate comparisons across
space and time for the present research agenda, as well as establish a context within
which other Pleistocene behaviors can and should be explored. The analyses and
resulting profile assignments for each region are presented and discussed independently,
prior to the multiregional analysis.
Multiregional Analysis

A similar combination of EDA and CDA techniques were used for the analysis of
the combined dataset. Initially, the relative frequency values for each study region were
subject to the Kruskal-Wallis test of statistical significance to assess the probability they
were sampled from the same population. The number of assertive, extra-assertive,
emblemic, and extra-emblemic classes that were documented in each region in each time
period were then combined to create multiregional bin samples of each style of exchange.
Relative frequency values for the new bin samples were used in conjunction with the
regional profiles to evaluate the evolution of symboling capacities as a singular,
(sub)global phenomenon. The multiregional relative frequency values were also subject
to Pearson’s Chi Squared test to assess the probability global trends were not sampled by
chance. The results of these analyses are discussed prior to Chapter 7, which provides a
concluding synthesis of model testing and its implications.
Chapter Summary

The methodological protocols adopted here are quite basic, yet are appropriate for
revealing general behavioral trends for model testing within the limitations of the
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archaeological data. Moreover, a multi-pronged methodology accesses dimensions that
characterize information exchange (prevalence, range of development, diversity) that are
not revealed by more traditional analyses of frequency data. The protocols adopted here,
then, begin operationalizing the semiotic model as a research method and initiate

deductive analyses of cognitive evolution in the Pleistocene.
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CHAPTER 6: ANALYTICAL RESULTS

The semiotic model posits that higher order signification emerged from lower
order sign relations as a consequence of sustained engagements with and shared attention
to material signs and the recognition that signs can be stipulated. The evolution of higher
order signification will occur in two distinct stages: Emergent, as characterized by the
exploration of materiality and sign stipulation, and Mobilized, as characterized by the full
exploitation of materiality and obligatory symbolic behavior. Emergence should be
visible archaeologically in a sporadic but steady increase in the indicators of material
engagement and in the use of assertive artifacts. Instances of extra-assertive information
exchange may be present, but rare. As stipulated object use— and specifically the
formation and transmission of abstract ideas— becomes a fixed adaptive strategy, fully
Mobilized capacities should be evident in further increases in material engagement and in
the relative frequencies of extra-assertive, emblemic, and extra-emblemic object use.
Symbolic expression should be constant, coherent, and variable in terms of media (raw
material), content (rules of design), and possibly use-context (inter- and intra-group
exchange). The results of the Exploratory and Confirmatory Data Analyses used for
model testing are presented here.
Information Exchange in Pleistocene Africa

Trends in Stipulated Object Use Through Time. Table 6.1 presents the relative
frequencies of assemblages with assertive, extra-assertive, emblemic, and extra-emblemic
expression in each of the bin samples from the African study area (see Appendix A-D for
raw class frequencies and class member frequencies used in the analysis). The data
indicate both non-symbolic and symbolic information exchange first appeared during
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Period E and persisted through Period D. However, neither was documented in the C
period sample, and only non-symbolic material was reported in the B period. The A
period sample shows notable increases in the prevalence of both assertive and extra-
assertive behavior. All of the assemblages include assertive artifacts, and 75% include
extra-assertive. Emblemic and extra-emblemic materials that affect group-level exchange
were not present in any of the African bin samples. The general trajectory of stipulated
object use through time and the dramatic shifts in information exchange strategies that
characterize Period A are represented graphically in Figure 6.1.

The data are consistent with the predicted patterning for Emergent and Mobilized
symboling capacities. The relative frequencies show that while stipulated object use
initially occurred at over half (57%) of the occupations dating from 127,000-42,000 years
ago (Period E and Period D), non-symbolic behavior was far more prevalent. Moreover,
both styles of information exchange remained unstable and sporadic through much of the
Later Pleistocene. Mobilization is evident in the significant and simultaneous increases in

interpersonal exchange, and particularly in the increasing dominance of symbolic object

Table 6.1. Relative Frequencies of Assemblages in the African Study Area
with Assertive, Extra-Assertive, Emblemic, or Extra-Emblemic Materials

Assertive IE Extra-Assert. IE Emblemic IE Extra-Embl. IE
Total No. % No. % No. % No. %
No. Assmbl. Assembl. Assmbl. Assembl. Assmbl. Assembl. Assmbl. Assembl.
Assmbl w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic
Period A 4 4 100% 3 75% 0 0% 0 0%
(~11-17 ka)
Period B 1 1 100% 0 0% 0 0% 0 0%
(17-22 ka)
Period C 3 0 0% 0 0% 0 0% 0 0%
(22-42 ka)
Period D 15 6 40% 1 7% 0 0% 0 0%
(42-72 ka)
Period E 13 6 46% 2 15% 0 0% 0 0%
(72-123 ka)
Period F 3 0 0% 0 0% 0 0% 0 0%
(123-191 ka)
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Prevalence of Information Exchange Strategies Through Time
In the African Study Area
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Figure 6.1. Line graphs showing increases and decreases in the prevalence of different styles
of information exchange over time in each study area.
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use following the Last Glacial Maximum. Moreover, Chi Squared tests of independence
indicate it is unlikely these trends were sampled by chance (Table 6.2). Other measures
indicate the patterning is behavioral in nature.

The mean number of stipulated objects in bin sample assemblages reflect the
extent to which each style of information exchange had been developed at any given time
and place. The relationship between levels of engagement with materiality and the step-
wise scaffolding of increasingly higher order behaviors is also apparent in the
untransformed means (Table 6.3). Levels of engagement appear relatively high even

during the F period (x=4.33), given the limited range of raw materials associated with

Table 6.2. Results for Chi Squared Tests to Determine Randomness of Trends
in the Prevalence of Styles of Information Exchange Over Time'

N Assertive Ex-Assert Emblemic
African Trends 39 X2 =11.22 (.05) X2 =13.07 (.02) N/A
Levantine Trends 56 X2 =17.81 (.00) X2 =18.88 (.00) X2=15.32(.38)
European Trends 44 X2=20.27 (.00) X2=15.36 (.01) X2 =127.39 (4.8E-05)

'Chi Squared test results are for the relative frequency of assemblages in each bin sample in each region with one or more instances of the relevant
style of information exchange observed. In all cases, degrees of freedom = 5. The number of original values tested (N) is unchanging within each
region and provided in the lefthand column. Test statistics and probabilities are reported for each style of information exchange that was
evaluated; emblemic artifacts were not observed in the African study area.

Table 6.3. Mean Number of Classes
of Information Exchange Styles
in the African Bin Sample Assemblages

No Rel Ex- Ex-

Assm Indic Assert Assert Embl Embl
K‘fff?fkg 4 3300 175 75 .00 00
:T';r;f fa;“)' 1 600 100 .00 00 00
25.’4‘;’ fa>c 3 1400 .00 .00 00 .00
2‘;_’;;’&)') 15 6000 47 13 00 00
:;g_rli%dkg 13 5700 .69 23 00 .00
ﬁﬁ;f?;} g) 3 13.00 .00 .00 .00 00
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older and presumably “Archaic” hominin sites (Klein 2009). The F Period values capture
the early heat treatment of lithic materials and other relationship indicators that are
documented in assemblages from Pinnacle Point 13B (PP13B) and suggest the process of
emergence began some time before stipulated objects appear in the record. In fact,
increases in mean levels of material engagement occur simultaneously with or predate
increases in stipulated object use throughout the sequence. The same step-wise patterning
occurs between increases in non-symbolic and symbolic interpersonal exchange, with
development in the number of assertive artifact classes occurring prior to the
development of extra-assertive classes.

Mean values for indicators of relationships with materiality (x=33.00), assertive
exchange (x=1.75), and extra-assertive exchange (X=.75) all increase dramatically in the
Period A sample and thereby mirror increases in the prevalence of stipulated object use.
Overall, the mean number of raw material types and aesthetic curios that were collected,
used, and/or fundamentally altered nearly doubled through time. The mean number of
assertive classes of information exchange increased over two-fold since first appearing in
the African study area, and classes of symbolic exchange increased over three-fold. The
development of non-symbolic and symbolic exchange is dramatic during Period A and
consistent with the mobilization of capacities near the end of the Pleistocene.

Similar patterning is evident in the mean diversity estimates for assertive and
extra-assertive expression (Table 6.4). Of note is the near equal levels of expected
variation in both assertive and extra-assertive expression in the E period sample. The
values suggest a particular adaptive value in stipulated object use was not simply driving
the use of information exchange technology, but the emergence of a non-symbolic and
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symbolic exchange system. The values also suggest that the scaffolding of lower to
higher order strategies and their respective diversification can happen rapidly and yet fail
to persist through time. Although both assertive and extra-assertive artifacts are
documented in the Period D assemblages, the level of diversity in extra-assertive
expression decreases before symbolic exchange disappears in Period C. However, the
level of diversity in assertive expression in the D period actually increases, indicating
non-symbolic interpersonal exchange remained integral to lifeways until ~42,000 years
ago.

The Inverse Simpson estimates suggest the most dramatic changes in stipulated
object use occurred during Period A. Diversity in both assertive and extra-assertive
expression increases significantly, and the richness and thus relative importance of non-
symbolic and symbolic expression appears more equal again. The patterning is consistent
with the shift from Emergent to fully Mobilized symbolic behavior that is evident in both
the relative frequency of assemblages with non-symbolic and symbolic information

exchange and the mean number of classes of information exchange strategies in bin

Table 6.4. Mean Values of Diversity
Estimates for the African Dataset

No Ex- Ex-

Assm Assert  Assert Embl Embl
Period A 4 1.72 1.19 N/A N/A
(~11-17 ka)
Period B 1 1.00 .00 N/A N/A
(17-22 ka)
Period C 3 .00 .00 N/A N/A
(22-42 ka)
Period D 15 .84 43 N/A N/A
(42-72 ka)
Period E 13 .56 .50 N/A N/A
(72-123 ka)
Period F 3 .00 .00 N/A N/A
(123-191 ka)
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sample assemblages. Indeed, patterning is sufficiently robust to be visible in and
markedly consistent across all three independent measures.

The identification of trends among the mean diversity estimates is particularly
significant. Here, mean values are independent of sample size and its effects on variation
in non-symbolic and symbolic exchange. In tandem with the Chi Squared test, the
diversity measures show the observed patterning in stipulated object use is behavioral in
nature and effectively confirm model predictions for two stages in the evolution of
symboling capacities. The distribution of diversity estimates for each bin sample
assemblage provide additional insights into the nature of stipulated object use in the
African study area.

Diversity in Stipulated Object Use Through Time. The boxplots in Figure 6.2
illustrate the early emergence of both assertive and extra-assertive expression in Period E
and their persistence through Period D. Of particular note here is the levels of diversity in
both non-symbolic and symbolic exchange that is estimated for all bin sample
assemblages, over and above what is currently documented. The Period E sample
includes nine instances of assertive information exchange and three of extra assertive—
the standardized marked ochres and Nassarius kraussianus shell beads from various
MSA deposits at Blombos Cave (d’Errico et al. 2005; Henshilwood et al. 2004;
Henshilwood et al. 2009; Henshilwood et al. 2002). As previously noted, the non-
symbolic, assertive materials typically pre-date the symbolic expressions from the same
sample and can therefore be interpreted as scaffolds for higher-order signification.

The dynamic pertains in Period D, as well.
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Figure 6.2. Distributions of diversity estimates
African dataset.

for information exchange strategies in the
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However, the diversity estimates imply symbolic behavior was more widespread
and more complex than currently known and may reflect different relationships with non-
symbolic expression and patterns of emergence than claimed here. Significantly, co-
occurring and equally well-developed assertive and extra-assertive exchange during
Period E and Period D may simply indicate Emergent symbolic expression predates the
current analytical time frame. The interpretation is consistent with the unexpectedly high,
untransformed mean values for material engagement beginning in the F Period.

The diversity estimates for the E and D periods must also be considered in light of
the composition of assertive artifacts in the bin sample assemblages. Thirty-nine percent
of the Period E assemblages and 67% of the Period D assemblages include at least one
irregularly notched bone fragment. The rate of recurrence and longevity of the assertive
artifact type suggests a particular value in the information they transmitted, or that the
notching is utilitarian and not semiotic in nature. If the latter, and erroneously included in
the analysis, the level of diversity— but not the initial emergence— of assertive expression
during these time periods may be very different than estimated here.

Stipulated object use is uniformly present in all but one assemblage in the Period
A bin sample. The deposit from Rose Cottage Cave does not include extra-assertive
artifacts. The boxplots show the diversity of assertive exchange to be skewed toward
higher levels, both relative to the range of diversity estimated for the A period
assemblages and relative to all earlier time periods. Diversity estimates for extra-assertive
exchange are skewed toward lower values, but are still high for the African study area.
The distributions largely reflect higher rates of stipulated object use documented at
Boomplaas Cave in the Little Karoo and at Nelson Bay Cave, on the coastline.
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Boomplaas has been interpreted as an aggregation site (Wadley 2001), and as such,
higher levels of interpersonal exchange and group-level exchange can be expected as
integrative mechanisms for aggregating populations. However, symbolic exchange at
Boomplaas is restricted to ostrich eggshell ornaments, and the expected level of diversity
for both assertive and extra-assertive expression is higher for Nelson Bay Cave. It is
possible that Boomplaas has been mis-identified (see Conkey 1980b on problems
identifying aggregation in the archaeological record), or that non-symbolic expression is
a more effective exchange strategy among extended social networks. Similar patterning is
seen at aggregation sites in the Levantine and European study areas and is explored
further in those contexts.

The analysis shows the African dataset conforms to model predictions and
supports a number of conclusions. Symbolic behavior appears early but sporadically in
the human lineage and, when present, is neither prevalent nor developed in terms of the
types of assertive and extra-assertive objects that have been documented. The importance
of material engagement in the emergence of stipulated object use and of lower order sign
use in scaffolding higher order expression are implicated in the analyses. Significantly,
levels of engagement with materiality and diversity estimates both suggest information
exchange technologies may have emerged even earlier than considered here.

Although very poor sample sizes in the C and B periods limit even general
conclusions about the evolutionary trajectory of symbolic behavior for the entire time of
interest, all measures indicate mobilization occurred during Period A. Notable increases

in the prevalence, range of development, and diversity of stipulated objects are
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documented. It is then appropriate to assign semiotic profiles to the African bin samples

to facilitate comparative analyses (Table 6.5).

At this juncture, several additional observations can be made about the timing of

Emergent and Mobilized capacities and other significant events in the human career. The

earliest symbolic behaviors coincide with the technological advances that characterize the

Still Bay (SB) and Howiesons Poort (HP) industries, as well as Anatomically Modern

Humans’ initial forays into the Levant and seafaring migrations to Australia. Material

engagement and Emergent capacities are thus heavily implicated in a reciprocal, co-

evolutionary dynamic with their social and economic consequences. It is equally

significant that fully Mobilized symbolic behavior is not implicated in any of these

watershed events.

The precise chronologies of the SB and HP assemblages that are masked by the

coarse analytical framework can support a more focused analysis of Period E and Period

D materials that moves beyond the limitations of the current research parameters. Indeed,

the results suggest both the need and potential for greater understanding of the

Table 6.5. Semiotic Profiles for the African Bin Samples

Material Assertive | Ex-Assert | Emblemic | Ex-Embl Symboling
Engagement Exchange | Exchange | Exchange | Exchange Capacities
P/A P/A P/A P/A

Period A Exploitive P P A A Mobilized
(~11-17 ka)
Period B Exploitive P A A A Emergent
(17-22 ka)
Period C
(2242 ka) Exploratory A A A A Emergent
Period D
(42-72 ka) Exploratory P P A A Emergent
Period E
(72123 ka) Exploratory P P A A Emergent
Period F
(123-191 ka) Exploratory A A A A Emergent
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relationship between increases in material engagement, stipulated object use, specific
styles of exchange, and advances in other domains. The Levantine dataset may provide
additional support in this regard, with Anatomically Modern Human’s Emergent
capacities also evident in Period E assemblages from that region.
Information Exchange in Pleistocene Levant

Trends in Stipulated Object Use Through Time. The relative frequencies of
assemblages with assertive, extra-assertive, emblemic, and extra-emblemic expression in
each of the bin samples from the Levantine study area are presented in Table 6.6 (see
Appendix E-I for raw class frequencies and class member frequencies used in the
analysis). The measures of prevalence in stipulated object use show patterning consistent
with model predictions, including stepwise advances in multiple styles of information
exchange as Emergent capacities become full Mobilized.

Assertive information exchange is first documented in 38% of the assemblages
dating to Period E, but does not occur again until Period C and then at lower levels

(27%). The first extra-assertive exchange also occurs in Period C. At this time 55% of

Table 6.6. Relative Frequencies of Assemblages in the Levantine Study Area
with Assertive, Extra-Assertive, Emblemic, or Extra-Emblemic Materials

Assertive IE Extra-Assert. IE Emblemic IE Extra-Embl. IE
Total No. % No. % No. % No. %
No. Assmbl. Assembl. Assmbl. Assembl. Assmbl. Assembl. Assmbl. Assembl.
Assmbl w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic
K‘fff?fkg 9 7 78% 4 44% | 1% 0 0%
:T‘;rzi;’ga)ﬂ 11 3 27% 1 9% 0 0% 0 0%
ggfj;’ga)c 11 3 27% 6 55% 0 0% 0 0%
2‘;_’7‘;’&)‘) 13 0 0% 0 0% 0 0% 0 0%
Period E 0 o 0 0
(72-123 ka) 8 3 38% 0 0% 0 0% 0 0%
Period F o o 0 0
(123-191 k) 4 0 0% 0 0% 0 0% 0 0%
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assemblages evidence symbolic interpersonal exchange, which appears to dominate
stipulated object use. The prevalence of extra-assertive artifacts nonetheless decreases
significantly in the B period (9%), indicating symbolic behavior was not yet “fixed” in
the region. Both assertive and extra-assertive objects increase dramatically in the A
period, with 78% of assemblages including the former and 44%, the latter. These
increases coincide with the only evidence of emblemic expression in the Levantine
samples— all hallmarks of Mobilized symboling capacities. Line graphs of the relative
percentages of all variables under analysis illustrate the distinct nature of the Period A
occupations, during which all forms of stipulated object use intensify, in concert (Figure
6.1). As with the African dataset, Chi Squared tests of significance that were conducted
on trends in the relative frequencies of assertive, extra-assertive, and emblemic artifacts
in the Levantine bin samples indicate the patterning in all styles of information exchange
is non-random. In fact, p-values are notably low (Table 6.2).

Table 6.7 provides the untransformed, simple means that indicate the range of
development in stipulated object use. Here, the relationship between Emergent

Table 6.7. Mean Number of Classes

of Information Exchange Styles
in the Levantine Bin Sample Assemblages

No Rel Ex- Ex-
Assm Indic  Assert Assert Embl Embl

Period A 9 68.00  5.10 2.44 11 .00

(~11-17 ka)

Period B 11 5500 91 55 00 .00

(17-22 ka)

Period C 11 500 27 2.64 .00 00

(22-42 ka)

Period D 13 1400 .00 .00 .00 00

(42-72 ka)

Period E 8 23.00 .50 .00 .00 .00

(72-123 ka)

Period F 7.00 00 00 00 00

(123-191 ka)
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information technologies and levels of engagement is clear. Significant increases in the
mean occurrence of relationship indicators coincide with the first assertive expression in
the E period, as well as with the first extra-assertive expression in the C period. Stepwise
advances as material engagement and lower-order exchange strategies scaffold higher
order expressions are apparent throughout the sequence. As with the prevalence of
stipulated object use in the Levantine bin samples, the most significant changes in the
development of non-symbolic and symbolic exchange occur during Period A. At this
time, the total increase in mean levels of engagement in the Levantine study area is over
fourfold and in non-symbolic information exchange over tenfold. Symbolic interpersonal
exchange strategies also appear well-developed (x=2.44), and the first and intra-group
exchange is also present (x=.11).

Mean values for the Inverse Simpson estimates of diversity in information
exchange show the same overall trends that are evident in the prevalence and
development of stipulated object use in the Levantine study area, independent of potential
sampling bias (Table 6.8). An apparent exception is the diversity estimate for assertive

Table 6.8. Mean Values of Diversity
Estimates for the Levantine Dataset

No Assert Ex- Embl Ex-

Assm Assert Embl
Period A 9 1.01 92 78 N/A
(~11-17 ka)
Period B 11 .63 78 N/A N/A
(17-22 ka)
Period C 11 73 2.00 N/A N/A
(22-42 ka)
Period D 13 N/A N/A N/A N/A
(42-72 ka)
Period E 8 48 N/A N/A N/A
(72-123 ka)
Period F 4 N/A N/A N/A N/A
(123-191 ka)
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information exchange during Period B that seems low relative to the other measures
characterizing the same bin sample. Conversely, the diversity estimate for extra-assertive
expression seems high. Nevertheless, the Inverse Simpson means for both non-symbolic
and symbolic exchange increase during Period A. At this time, assertive and extra-
assertive interpersonal exchange and group-level exchange are notably variable.

For the Levantine dataset, then, the patterning of all three measures of stipulated
object use conform to model predictions. Significantly, each shows assertive exchange
emerged at the same time as in the African study area, but extra-assertive expression is
much slower to appear. Increases and decreases in the prevalence, range of development,
and diversity of stipulated object use are sporadic for most of the Later Pleistocene. Both
non-symbolic and symbolic interpersonal expression show the most notable increases in
all measures during the A Period, as does the relative importance of symbolic information
exchange strategies. The appearance and estimated diversity in intra-group expression is
perhaps the most indicative of mobilization.

Patterning is markedly consistent and thus taken as robust. Moreover, as with the
African analyses, the EDA and CDA techniques indicate the shared patterning not
consistent with random patterning encountered by chance, and is most likely
anthropogenic in nature. Patterning in the Levantine dataset, then, must be considered in
light of the different hominin populations that occupied the study area during the periods
in question.

Diversity in Stipulated Object Use Through Time. The lack of stipulated object
use in the earliest Levantine bin samples is immediately obvious in the distribution of
diversity estimates for sample assemblages (Figure 6.3). The notable exception is the
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Figure 6.3. Distributions of diversity estimates
Levantine dataset.
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Period E distribution plot for assertive information exchange. The distribution is based on
the presence of four assertive artifacts from three occupations at Qafzeh Cave: shell
ornaments, an incised cortical flake, and red deer antlers cataloged as “grave goods”
(Hovers et al. 1997; Bar-Yosef Mayer 2009). Evidence of Emergent capacities at Qafzeh
is particularly significant. The site contributes the only assemblages pre-dating Period C
that are attributed to Anatomically Modern Humans and, in conjunction with the first
evidence of stipulated object use in Africa, suggest the AMH immigrant population
entered the Levant with, and facilitated by, those capacities. Moreover, in contrast with
the behavioral trends that are captured in the Levantine dataset and attributed to
Neanderthals, the Period E samples from Africa and the Levant suggest real differences
in symboling capacities— or at least expressions thereof.

In the Levantine dataset, all of the Period C sample assemblages are attributed to
Anatomically Modern Humans, and the distribution of diversity estimates is also
consistent with Emergent capacities. Assertive artifacts have only been documented at
two occupations from Uwaynid 18 and one from Ugagizli Cave, and the diversity
estimates for non-symbolic interpersonal exchange are correspondingly low. The
distribution of extra-assertive artifacts in the same time period is very different. Instances
of symbolic interpersonal exchange were documented in over half of the collections and
include 29 total instances of six different types of standardized beads that account for the
higher diversity suggested here. However, all of the materials were recovered from
occupations at Ucagizli, limiting symbolic expression to a single site over the 5,000 years
represented. Coupled with the singular nature of the finds (aquatic shell beads), the
diversity index is probably misleading. In fact, extra-assertive artifacts in the B period
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sample are limited to shell beads from Ucagizli, as well, indicating the selective pressure
for and value in symbolic expression remained highly localized and restricted in form
until ~17,000 years ago.

In the Period B sample, evidence for non-symbolic exchange includes 10 assertive
artifacts from three occupations at three separate sites that account for the higher levels of
diversity anticipated in the distribution plot. The most extreme estimates are associated
with Jilat 6 and Kharaneh IV and support previous designations of both locales as
aggregation sites (Jones 2015). However, as stated in relation to Boomplaas Cave in the
Africa study area, the coming together of multiple, independent groups that share a larger
social network should select for both interpersonal and group-level information exchange
strategies. The lack of extra-assertive and emblemic materials at Jilat 6 and Kharaneh IV
and the low diversity estimates for both styles of symbolic exchange— and specifically for
these sites— is then problematic. The site designations may be incorrect, or expectations
for when and why symboling occurs should be refined.

Interestingly, mobilization is not readily apparent in the distribution plots for the
A period sample assemblages, excepting for emblemic expression. In fact, the diversity
estimate for symbolic group-level exchange is consistent with the apparent frequency of
emblemic materials outside the study area. During Period A, the prevalence and extent to
which assertive and extra-assertive artifact classes have been developed are higher than
earlier periods. Moreover, stipulated object use is particularly coherent at this time. The
same standardized rules of design (symbols) were often found on different media and/or
on different artifact types that may have been used in, and thus effectively integrated,
different contexts and context participants. The discrepancy between the diversity
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estimates and other measures is most likely situated in the uneven distribution of known
assertive and extra-assertive artifacts among sample assemblages and underscores the
importance of multiple EDA techniques in this research context.

The suite of approaches used here supports the assignment of semiotic profiles to
each of the Levantine bin samples (Table 6.9) and, in turn, preliminary comparisons and
conclusions. Stipulated object use appears simultaneously in both Africa and the Levant
during the E period. However, engagement with materiality is low in the Levantine study
area, and the expected scaffolding of symbolic expression is not evident there for another
30,000 years. The patterning indicates symboling capacities emerged in AMH
populations prior to or during migrations into the area and amid the persistence of
Ancestral behaviors in resident Neanderthal groups. The differences between
Anatomically Modern Human and Neanderthal behaviors here are fairly distinct;
however, any conclusions regarding Neanderthals’ capacity for stipulated object use must

consider the European data.

Table 6.9. Semiotic Profiles for the Levantine Bin Samples

Material Assertive | Ex-Assert | Emblemic | Ex-Embl Symboling
Engagement Exchange | Exchange | Exchange | Exchange Capacities
P/A P/A P/A P/A

Kfff?fkg Exploitive p p p A Mobilized
:T‘;rzl;)ga)B Exploitive P P A A Emergent
ggl:;)ga)c Exploratory P P A A Emergent
:Zgr;gga)]) Non-Reflexive A A A A Ancestral
:;g-rli%dkg Exploratory P A A A Emergent
55;}109? :;) Non-Reflexive A A A A Ancestral
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Following Anatomically Modern Humans’ second incursion into the Levant,
levels of engagement with materiality and the prevalence and range of development in
stipulated object use are consistent with Emergent capacities. Moreover, they mirror the
evolutionary trajectory seen in Africa. Assertive expression increases slowly and only
occasionally gives rise to more advanced interpersonal exchange; significant increases in
all but extra-emblemic artifacts signal mobilization near the end of the Pleistocene. Both
datasets indicate that group-level symboling is not integral to Mobilized capacities.
Several phenomena highlight the importance of specific contexts for the expression of
capacities, whether Emergent or Mobilized, including the highly localized but ubiquitous
interpersonal exchange at Ucagizli and the absence of symbolic behaviors at even later
and more intensely occupied sites. The European data make the importance of context in
the expression of capacities particularly clear.

Information Exchange in Pleistocene Europe

Trends in Stipulated Object Use Through Time. The relative frequencies for the
European dataset are presented in Table 6.10 and must be also be evaluated with different
hominin groups in mind (see Appendix J-N for raw data used in th analysis). However, it
should be noted that few skeletal remains have been recovered from these deposits, and
the distinction between Anatomically Modern Human and Neanderthal occupations for
analysis as independent samples is largely by convention. All of the assemblages that
date to the F, E, and D periods are attributed to Neanderthals, whereas the C period
sample includes deposits from both hominins. The Period B and Period A assemblages
post-date Neanderthals’ extinction and so are securely attributed to Anatomically Modern
Humans only.
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In this context, the lack of assemblages with stipulated object use of any kind
during Period F and Period E is consistent with the behavioral trends documented at
Neanderthal occupations in the Levantine study area. However, assertive exchange is
evident in a single assemblage in the D period sample and indicates Emergent capacities
for symbolic behavior. The prevalence of stipulated object use increases dramatically
following the immigration of Anatomically Modern Human during the C Period.

At this time, assertive interpersonal exchange is documented in over half (55%) of
the sample assemblages and extra-assertive exchange is documented in 9%. Emblemic
group-level exchange is also present and even more widespread. The prevalence of non-
symbolic and symbolic interpersonal exchange increases further during Period B;
however, group-level exchange decreases and was only documented at a single
occupation. The relative frequencies of stipulated object use in the C and B periods is

somewhat ambiguous. In the earlier bin sample, the extent of assertive and extra-assertive

exchange is consistent with the Emergent capacities that can be expected with immigrant

Table 6.10. Relative Frequencies of Assemblages in the European Study Area
with Assertive, Extra-Assertive, Emblemic, or Extra-Emblemic Materials

Assertive IE Extra-Assert. IE Emblemic IE Extra-Embl. IE
Total No. % No. % No. % No. %
No. Assmbl. Assembl. Assmbl. Assembl. Assmbl. Assembl. Assmbl. Assembl.
Assmbl w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic w/ Indic
Period A 0 o 0 0
(~11-17 ka) 7 4 57% 4 57% 7 100% 0 0%
Period B 0 o 0 0
(1722 ka) 4 4 100% 1 25% 1 25% 0 0%
Period C 0 0 0 0
(2242 ka) 11 6 55% 1 9% 4 36% 0 0%
Period D 0 o 0 0
4272 ka) 9 1 11% 0 0% 0 0% 0 0%
Period E o o o o
(72-123 ka) 8 0 0% 0 0% 0 0% 0 0%
Period F o o 0 0
(123-191 ka) 5 0 0% 0 0% 0 0% 0 0%

103



AMH populations. However, the prevalence of emblemic exchange is most consistent
with fully Mobilized capacities.

During the A Period, non-symbolic, interpersonal expression decreases but
remains relatively widespread, as evidenced in over half of the sample assemblages.
Symbolic information exchange is ubiquitous, and Mobilized capacities are clearly
evident in the prevalence of group-level exchange in particular. Extra-emblemic
exchange is not documented in the European study area. These trends are represented
graphically in Figure 6.1.

Despite the dataset including two different hominin groups and the ambiguity
relative to the C and B Period semiotic profiles, the European patterning is not consistent
with patterning encountered by chance. The p-values for Chi Squared tests of
independence on all three styles of information exchange are again notably low (Table
6.2).

The simple mean frequencies for classes of assertive, extra-assertive, and
emblemic exchange strategies in the European bin samples are similar to the relative
frequency values and thus also ambiguous (Table 6.11). The values do, however,
implicate increased levels of engagement with materiality in the emergence of stipulated
object use among European Neanderthals and show the same step-wise development of
behaviors that is seen in the African and Levantine study areas.

The Inverse Simpson mean values include some discrepancies between the degree
of prevalence and development attributed to the later bin samples and the estimated levels
of diversity (Table 6.12) during the same time periods. In all three samples, diversity
estimates appear somewhat low for assertive exchange. However, the mean estimates for
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Table 6.11. Mean Number of Classes
of Information Exchange Styles
in the European Bin Sample Assemblages

No Rel Ex- Ex-
Assm _ Indic  Assert Assert Embl Embl

Period A 7 58.00 13.29 3.43 1.00 .00

(~11-17 ka)

Period B 4 41.00 4.75 .50 25 .00

(17-22 ka)

Period C 11 96.00 4,55 .09 36 .00

(22-42 ka)

Period D 9 22.00 11 .00 .00 .00

(42-72 ka)

Period E 8 11.00 .00 .00 .00 .00

(72-123 ka)

Period F 5 5.00 .00 .00 .00 .00

(123-191 ka)

Table 6.12. Mean Values of Diversity
Estimates for the European Dataset

No Ex- Ex-

Assm  Assert  Assert Embl Embl
fi?f.i?fkﬁ 7 4.50 1.19 1.02 N/A
532;’&)‘3 4 426 40 31 N/A
gg_rj;’ga)c 11 139 64 59 NA
:Zg_r;;)ga)l) 9 11 N/A N/A N/A
gg_rli;dkg 8 N/A N/A N/A N/A
:Tg_i?(g :‘;) 5 N/A N/A N/A N/A

extra-assertive and emblemic exchange appear high relative to other measures during
Period C. The Inverse Simpson means, then suggest sample size may be affecting
patterning in the prevalence and development of information exchange in the later
European dataset.

The patterning in diversity is nonetheless consistent with model prediction in the
slow development of stipulated object use and erratic increases and decreases in
information exchange strategies through Period B. Although symboling capacities may
have mobilized earlier in the European study area, the dynamic is very clear in all
measures of the Period A assemblages. The general trends predicted by the semiotic

105



model are then consistent across all measures and sufficiently robust, despite any sample
size effects on measures of prevalence and development. In conjunction with the Chi
Squared tests, the patterning in the mean diversity estimates can be interpreted with some
confidence as behavioral in nature.

Diversity in Stipulated Object Use Through Time. The distribution of diversity
estimates, however, is no less ambiguous in terms of when the mobilization of symboling
capacities occurred in the European study area (Figure 6.4). The distribution plots for the
Period F and Period E samples reflect the absence of stipulated object use in assemblages
associated with Neanderthals in all three study areas prior to ~72,000 years ago. The D
period distributions are then unique in evidencing stipulated object use ~50k years ago at
a single occupation. The assertive expression consists in two manganese blocks that were
intentionally marked with linear patterns (d’Errico and Soressi 2002).

Although it is difficult to draw conclusions based on a single instance of a given
behavior, the patterning of a// measures relating to the Neanderthal occupations in the
European dataset is highly consistent with model predictions for Emergent symboling
capacities. Moreover, while the Inverse Simpson values indicate expected levels of
diversity in stipulated object use were captured in the dataset, Chatelperronian sites that
fall outside the study area support the interpretation of Emergent symboling behaviors in
the D period sample. The Chatelperronian sites are well known for large numbers of
assertive and possibly extra-assertive ornaments that evidence frequent interpersonal
exchange in at least some Neanderthal groups (c.f. White 2001; Bar-Yosef and Bordes

2010).
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Figure 6.4. Distributions of diversity estimates for information exchange strategies in the
European dataset.
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The distributions for Period C capture the stipulated object use that characterizes early
Aurignacian occupations of immigrant AMH populations only. The estimated level of
diversity in symbolic interpersonal exchange remains low, and the dominance of non-
symbolic interpersonal exchange and group-level exchange apparent in the mean Inverse
Simpson values is well-illustrated here. The distribution of emblemic exchange includes
Grotte Cussac, one of the oldest decorated caves in Pleistocene Europe. Cussac is
remarkable, not only for its large and deeply engraved images, but also for their
association with human remains (Aujoulat et al. 2013).

The much smaller Period B sample shows similar patterning in the diversity of
exchange strategies. The large numbers of assertive artifacts that have been documented
at all of the sample occupations are reflected here. Occurrences at Laugerie-Haute are of
particular note due to its designation as an aggregation site. Three of the four sample
assemblages were collected from this site and none includes symbolic materials. The
importance of non-symbolic interpersonal expression to the aggregation of groups is now
implicated in all three study area, as is the unimportance of symbolic exchange among
long-distance networks. The diversity in symbolic interpersonal and group level
exchange illustrated in the distribution reflect the cave paintings at Lascaux Cave, as well
as the archaeological materials that were associated with them.

The distribution plots for the A period sample show dramatic shifts in engagement
with materiality and the use of information exchange strategies at the end of the
Pleistocene. The diversity in assertive artifacts is unprecedented, even when accounting
for sample size. Forty-two and thirty-four instances of assertive expression were
documented in the Magdalenian occupations of La Madeleine and Laugerie-Basse,

108



respectively. A number of grave goods and idiosyncratic “phallus figurines” were
recovered from La Madeleine, as were dozens of decorated objects and tools from both
occupations. However, the diversity plots both reflect and predict notable variation: no
assertive artifacts were documented at Abri Reverdit, for example.

Most significant to the Period A bin sample is the marked increase in symbolic
artifacts. Here, Reverdit evidences symbolic interpersonal exchange and contributes a
single extra-assertive artifact to the bin sample. Symbolic ornaments, batons, atlatls, and
other extra-assertive objects were recovered from La Madeleine and Laugerie-Basse.
Moreover, group-level symbolic exchange is ubiquitous. Diversity in emblemic
expression appears negligible due to the way that parietal imagery was tallied.

The level of diversity in symbolic information exchange and particularly the
uniform presence of emblemic materials distinguishes the Period A sample in the
European study area from all other samples in the same region, as well as in Africa and
the Levant. In this regard, the notion of an Upper Paleolithic ‘revolution’ is apropos. The
integrated and integrative nature of the symbolic exchange is nonetheless shared with the
Period A samples from the Levant and, to a lesser extent, from Africa. The rules of
design, or symbols, that are documented in the European A period cross-cut most raw
material types, artifact classes, and so use contexts, to effectively integrate activities,
actors, and ideas through information exchange. Integration in the European and the
Levantine study areas occurs among and spans both individuals and groups. Moreover,
symboling appears constant and obligatory. The symbolic capacities that are evident in
the European Period A assemblages are unequivocally Mobilized. Indeed, the sample’s
representativeness of model predictions for fully developed and exploited symbolic
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behaviors brings back into question the Emergent or Mobilized nature of capacities
during the C and B periods.

Assigning semiotic profiles to the European bin samples is complicated, first, by
the presence of multiple hominin groups in the study area and, second, by the ambiguity
of the later bin samples. The possibility that assemblages have been incorrectly attributed
to Neanderthal or AMH groups in the Period D and Period C samples and the impact
such an error could have on the analytical results cannot be overstated. Nonetheless, as
currently designated, patterning among the Neanderthal assemblages supports the
assignment of semiotic profiles (Table 6.13) while simultaneously highlighting the need
for a more comprehensive analyses. Although stipulated object use and emergent
symboling capacities are evidenced here, attention to Chatelperronian deposits and other
‘transitional’ occupations should help define the extent to which emergent capacities
were actually expressed and, specifically, if symbolic interpersonal exchange developed

as an adaptive response to the influx of AMH groups or other pressures prior to

extinction.
Table 6.13. Semiotic Profiles for the European Bin Samples
Material Assertive | Ex-Assert | Emblemic | Ex-Embl Symboling
Engagement Exchange | Exchange | Exchange | Exchange Capacities
P/A P/A P/A P/A
Period A Exploitive p p p A Mobilized
(~11-17 ka)
Period B Exploitive p p p A Mobilized
(17-22 ka)
Period C i Mobilized'
(2242 ka) Exploitive P p P A Emergen 2
Period D Exploratory P A A A Emergent
(42-72 ka)
Period E Non-Reflexive A A A A Ancestral
(72-123 ka)
Period F .
(123-191 ka) Non-Reflexive A A A A Ancestral

'The archaeological record associated with AMH that dates to Period C is Mobilized. *The archaeological record associated
with Neanderthals that dates to Period C is Emergent.
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Ambiguity in the Period C and subsequent Period B occupations that are
attributed to Anatomically Modern Humans make the assignment of semiotic profiles to
these bin samples more difficult. A final determination here that symboling was fully
Mobilized in Period C and Period B rests on the nature of emblemic expression
represented at Cussac and Lascaux Caves. More specifically, the determination rests on
the ritualized construction and use of place, the ideologically bound motivation of image
production in niches and crevices where imagery cannot be seen, and the coherent
makeup of the symboling at hand, each of which necessarily required the scaffolding of
extant symbolic and non-symbolic concepts to be manifest.

With the semiotic profiles for all three study areas, consistent across all data
types, and seriated within a uniform time scale, patterning in the evolution of symbolic
behaviors can be considered at the multiregional level.

Information Exchange in the Human Lineage

The regional analyses have drawn on a suite of EDA and CDA techniques to
reveal patterning in the prevalence, range of development, and diversity in stipulated
object use over ~180k year period to establish the integrity and behavioral origins of each
trend, and to show the consistency of patterning with the predictions of the semiotic
model. More specifically, the analysis has shown that the evolution of symboling
capacities are situated in increased engagement with materiality and sign recognition and
proceeds in two stages that are identifiable through variation in information exchange
strategies. Moreover, the trends in the African, Levantine, and European study areas are
not only consistent with model predictions, but are also markedly consistent with each
other.
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The study areas capture significant variation in environmental contexts and
concomitant selective pressures on behavior, as well as probable variation in social
structures due to resource-driven mobility patterns and population size. Certainly the
study areas capture distinct hominin populations. And yet patterning in different styles of
information exchange that have been exploited, the tempo and overall rate of change in
patterned exploitation, and the resulting semiotic profiles appear uniform across
significant space and time (Table 6.14). The analysis, then, implicates a shared
evolutionary process situated in the capacities for sign recognition and stipulated object
use of Anatomically Modern Human’s and Neanderthals most recent common ancestor.

The hypothesis was tested using the Kruskal-Wallis test of statistical significance.
The Kruskal-Wallis test in a non-parametric technique that establishes the probability
samples originate from the same population based on ranked means (Laerd Statistics
2016). The distribution of relative frequencies for assertive, extra-assertive, and
emblemic information exchange in each region through time were evaluated against one

another. In all cases, the results show that it cannot be said that the distributions are not

Table 6.14. Semiotic Profiles for All Study Areas

African Levantine European
Period A Mobilized Mobilized Mobilized
(~11-17 ka)
Period B -
(17-22 ka) Emergent Emergent Mobilized
Period C Mobilized'
(22-42 ka) Emergent Emergent Emergen £
Period D
(4272 ka) Emergent Ancestral Emergent
Period E

1

(72-123 ka) Emergent Emergent Ancestral
Period F Emergent Ancestral Ancestral
(123-191 ka)

'The archaeological record associated with AMH that dates to Period C is
Mobilized. *The archaeological record associated with Neanderthals that
dates to Period C is Emergent.
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from the same population. More simply put, there is no statistical difference in the
evolutionary patterning in the prevalence of information exchange strategies, through
time, in the three study areas. The singular global pattern is represented graphically in
Figure 6.5 using the relative frequencies of each style of information exchange from the
entire dataset, in which the relevant values from each region are combined.

The implications are significant for our understanding of human evolution and of
symboling and for our analytical approaches to them. The evidence for a single, uniform,
and shared evolutionary process resulting in complex symbolic behaviors and the
complex socioeconomic phenomenon they support directly undermines the different
cognitive capacities traditionally assumed for AMH and Neanderthals. The semiotic
definition of symboling as situated in a matrix of capacities and sign types is also
reinforced. Consequently, our attention must shift to why capacities for symbolic

expression are expressed by some groups and not others and the implication of those

Prevalence of Information Exchange Strategies Through Time

———Assert IE
120 ExAssert IE
100 Emblem IE

Ex Emblem IE

80
60
40
20

% of Assemblages with Indicators

Period E 72-123k Period C 22-42k Period A 17-11k
Period F 123-191k Period D 42-72k Period B 17-22k

Time Periods

Figure 6.5. Line graphs showing increases and decreases in the prevalence of
information exchange styles across all regions under analysis.

113



expressions for other advanced behaviors. The uniformly seriated semiotic profiles
provide a context in which those questions can be explored. The following chapter re-
engages the theoretical ground of this research and offers a final synthesis of the
implications of the regional and multiregional results, with specific attention to the

implications for operationalizing the semiotic paradigm as an analytical research method.

114



CHAPTER 7: SYNTHESIS AND CONCLUDING DISCUSSION

A Synthesis of Results and Their Implications

The semiotic model states symbolic behavior arose from increased levels of
engagement with materiality and the recognition that objects can be made meaningful— or
stipulated. The model predicts stipulated object use emerged slowly and sporadically and
was initially dominated by non-symbolic interpersonal exchange. As the adaptive value
and salience of information exchange strategies became fixed, Emergent capacities
became fully Mobilized. Mobilized capacities are characterized by widespread, coherent,
and obligatory symbolic expression, including interpersonal, inter-group, and intra-group
information exchange. The semiotic model does not state when, where, or among what
hominin groups these processes occurred.

Among the study areas in question, the earliest non-symbolic stipulated object use
occurs in Africa ~100,000 years ago and appears to scaffold symbolic expression at a
number of sites. However, both styles of information exchange subsequently disappear
from the record, and symbolic expression does not recur in Africa for another ~25k years.
In the Levant, non-symbolic exchange also appears early (~100ky) and is sustained
through a series of occupations at one locale. Yet here, the first symbolic exchange is not
evident until approximately 40,000 years ago. Stipulated object use is not documented in
the European study area until ~50,000 years ago and is restricted to just one instance of
non-symbolic exchange. Symbolic expression did not emerge in this region until ~35,000
years ago. In all cases, stipulated object use develops in a step-wise fashion as

engagement with materiality and lower order expression give rise to increasingly
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abstracted ideas and mechanisms of exchange. Non-symbolic and symbolic behaviors are
temporally sporadic, spatially mosaic, and effect only interpersonal exchange.

Significant changes in stipulated object use occur toward the end of the
Pleistocene (~17ky) in both Africa and the Levant but are documented much earlier in the
European study area (~42ky). At these times, information exchange increases
dramatically, with both non-symbolic and symbolic expression much more diverse and
more widespread. Symbolic expression also increases in relative importance and is
coherent across a wide range of media and presumed use contexts. In the European study
area, symbolic intra-group exchange is ubiquitous; however, in Africa and the Levant, it
is not an integral component of fully developed stipulated object use. Instead, non-
symbolic interpersonal exchange appears integral to group aggregation and/or dense
occupation under all circumstances.

The general trends that are discernable in the archaeological record from all three
regions under analysis conform to model predictions for the evolution of symbolic
behavior in the human lineage. Indeed, the analysis shows the underlying processes of
emergence and mobilization are sufficiently robust to appear as highly consistent trends
in three independent measures— and despite limitations with each datasets. Both raw and
transformed class frequencies, as well as diversity estimates, show the same distinct
patterning in the volume, prevalence, and richness of each information exchange strategy,
within and across regions. Moreover, the standardized data withstand tests of statistical
significance that increase confidence in the anthropogenic nature and integrity of the

archaeological patterning and in the implications thereof. The analysis, then, effectively
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confirms the model’s central hypotheses and, in so doing, establishes the semiotic
paradigm as a viable framework for archaeological research.

One of the most important contributions of the paradigm is redefining the capacity
for symbolic behavior as a consequence of engagement with materiality, the recognition
that signs are signs, and that objects can be stipulated. Symboling issues from a matrix of
capacities and the socioeconomic dynamics that select for its expression. The analysis
indicates the capacity for sign recognition and stipulated object use dates back to
Anatomically Modern Humans’ and Neanderthals’ most recent common ancestor. The
earliest symbolic behaviors, then, do not reflect a new and more advanced cognitive
ability, but the outcome of an extended, uniform, and shared evolutionary process. The
full mobilization of symbolic behavior may have been inevitable among surviving
populations.

The analysis ultimately undermines teleological notions of modernity and the
consequent false dichotomies that inform interpretations of Modern Human and
Neanderthal behavioral remains. Attention is redirected from the earliest symbolic or
symbolically mediated behavior as the origin of cognitive modernity to the dynamics that
selected for stipulated object use and for symbolic exchange at different times among
different groups.

A number of researchers have argued demographic variables drive cultural
complexity (e.g., Shennan 2001; Henrich 2004; Powell et al. 2009). Population density
has been implicated in the “Upper Paleolithic Revolution” and in the fluorescence of rock
art production, in particular (e.g., Clark et al. 1996; Barton et al. 1994). The Neanderthal
behaviors that mostly fall outside the current study areas but that are nonetheless
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consistent with Emergent symboling capacities are frequently interpreted as being
adopted from intrusive AMH groups (e.g., Mellars 1989, 1993; see also Tostevin 2007).
However, the demographic changes and presumed inter-group competition associated
with Modern Human’s initial excursions into the Levant and subsequent colonization of
Eurasia did not select for symbolic behavior, nor prompt any discernable change in
stipulated object use in sample occupations. Symbolic information exchange strategies
are also unexpectedly low at aggregation sites. In fact, inter-group symbolic expression
does not conform to model predictions for Mobilized capacities beyond the European
study area.

The results presented here, then, suggest the ubiquity of group-level exchange in
later European sites was driven by a level of and/or persistence in population density and
competition that was unique to the local environment during the Last Glacial Maximum.
Alternatively, the patterning may reflect the institutionalization of ideological beliefs and
practices, a process that would have required group-level and regionally-integrative
information exchange strategies. Perhaps most importantly, while the results emphasize
the need to better specify the relationship between demographic variables, non-symbolic,
and symbolic exchange, they also point to ways of applying the model for more nuanced
understandings of stipulated object use.

Model as Method: Operationalizing the Semiotic Paradigm

The greatest hindrance to operationalizing the semiotic paradigm as a research
method is the nature of the data itself. Analysis of the African and Eurasian
archaeological records is severely limited by the quality of early research, including
incomplete reporting of assemblage components and insufficient artifact descriptions.
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Early site reports can be difficult or impossible to access, even when published and
widely cited. Building the most useful dataset necessarily requires sustained efforts to
secure all available information and to ensure deposits meet selection criteria; some
collections should be accessed directly. The number of assemblages that can be used is
thus likely to remain low and unevenly distributed across space and time.

Moreover, the potential for sample size to affect class richness and thus the
integrity of results is inherent to archaeological research in deep time and will persist in
future applications of the model. The insufficient site reports undermine traditional means
of normalizing data for meaningful analyses and, as previously detailed, many techniques
for estimating diversity cannot be used or rely on problematic assumptions. A multi-
pronged approach for identifying and interpreting the significance of patterning in the
archaeological record is therefore required and must be tailored to the specific research
questions, analytical parameters, and data at hand.

It is equally important to emphasize that— no matter how robust— any patterning
identified using the current research parameters will be very course-grained and
consequent insights into symbolic behavior concomitantly so. The chronological
framework adopted here was specifically designed to capture stylistically dated materials
from three separate areas and constitutes a trade-off between analytical resolution and
multiregional hypothesis testing. However, the approach not only supported model
testing but also identified materials that are appropriate for highly localized, finer-grained
studies that can address many of the questions raised here. The present argument, then,
calls for operationalizing the model at different scales of analysis such that hypotheses
that are generated at one level can be further specified and/or tested at another.
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Indeed, the most significant methodological contribution of the semiotic paradigm
is the ability to group and seriate seemingly disparate data types (ochre, marked tools,
ornaments, art) based on their semiotic potential. Independent of spatially-bound and
bias-laden lithic classification systems, as well as assumptions about hominin cognitive
capacities, the approach can be used with any chronological framework and in any
location.

This is a pilot study, a first step in reframing research on the evolution of
symboling capacities in the human lineage. As with Peirce’s Interpretants it offers a
powerful lens for reconceptualizing the archaeological record and developing a better

understanding of the human career.
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END NOTES

1. Saussure published very little during his lifetime, and most of his semiology is taken
from a series of lectures he gave from 1907 to 1911 while teaching at the University of
Geneva. Following his death in 1913, his students compiled and edited their class notes
with the acknowledgement irregular content typical of oral presentations had undergone
substantial modification. Cours de Linguistique Générale was published posthumously in
1916. There are now several English translations, as well as bilingual editions (Saussure
1993, 1996, 1997) of each lecture. Unless otherwise noted, primary material is taken
from Baskin’s translation (Saussure 1966[1959]). Summaries of Saussure’s work also
draw from Preucel (2006), Sperber (1975), and No6th (1990).

2. Parenthetical citations for Peirce’s work provide key sources on a given topic but do
not exhaust his writings or ideas on that topic. Peirce revisited and continued to develop
favored philosophical ideas and questions throughout his lifetime, such that ideas recur,
run through, and integrate his body of work. This is especially true for interrelated topics
like signification, synechism, pragmatism, logic, and abduction, where a treatise on one
often directly or indirectly develops more nuanced understandings of another (following
Atkin 2013).

Pursuing these intellectual threads has been difficult historically with many of Peirce’s
writings unpublished at the time of his death or distributed among various monthly
magazines, professional journals, and lecture annals. Early compilations suffer from
organizational issues. This inaccessibility, along with the amount and density of Peirce’s
work have been cited as additional reasons his ideas are not fully exploited (Preucel
2006; Deacon 2012; Burch 2014). Indiana University-Purdue University Indianapolis
established the Peirce Edition Project in 1976 to find, organize, date, edit, and publish his
complete works according to modern standards (http://www.iupui.edu/~peirce/). Six of
30 volumes have been published to date as the Writings of Charles S. Peirce: A
Chronological Edition (Peirce Edition Project 1982, 1984, 1986, 1988, 1993, 2000). The
Peirce Edition Project has also generated The Essential Peirce. Selected Philosophical
Writings, Volume Il (PEP 1998), collections of Peirce’s most seminal essays from the
Project volumes. Other good annotated compilations emerged in the 1980s and 1990s,
including The Essential Peirce: Selected Philosophical Writings, Volume I (Peirce 1998)
and Peirce on Signs (Hoopes 1991). Excellent summaries and discussions of Peirce’s
semiotic and related philosophical theories include entries in The Stanford Encyclopedia
of Philosophy (Atkin 2013; Burch 2014), the Handbook of Semiotics (N6th 1990), An
Introduction to C. S. Peirce (Corrington 1993), and Peirce's Theory of Signs (Short
2007). See Noth (1990:40-41) and Preucel (2006:48) for more detailed bibliographies of
Peirce’s work and discussions of it.
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As a matter of convention among Peircean scholars, references for any content taken
directly from the Peirce Edition Project publications will attribute the Project instead of
Peirce’s authorship. Parenthetical citations will use the abbreviation PEP, followed by the
publication date of the relevant volume and any specific page numbers. For example, a
quote taken from the Writings of Charles S. Peirce: A Chronological Edition, Volume 4:
1879-1884 would be cited as: (PEP 1988:202).

3. The capitalization of Object and Interpretant maintains Peirce’s convention. In this
context, italics are also used to help distinguish the formal term Object from material
objects, the domain of archaeological research and focus of later discussions, and to help
distinguish /nterpretant from interpreter. Other formal terms are italicised as well.

4. Peirce identified up to 66 different sign relations and varied his terminology
significantly over the course of his lifetime. However, he consistently argued that only 10
of those sign types are actually logically possible, whether natural or conventional, and
these remained at the core of his semiotic theory. Only those portions of the basic
typology that help clarify the nature of symbolic behavior and how it could have emerged
in the human lineage are relevant to the current discussion (Atkins 2013; see also Preucel
2006, Deacon 2012, and Burch 2014).

5. See Deacon 2012 for a detailed discussion of how the arbitrary nature of the symbolic
sign-Object relationship is often misunderstood in anthropology and results in a
conflation of the sign-sign and sign-Object relationships, or legisigns and symbols.

6. Here, “complex” is relative to existing technologies and norms and is defined by the
number of interaction events and redundant affirmations required for individuals to
accept, learn, and adopt new phenomena. “Complex phenomena” may be sophisticated
technology, social movements that are counter to prevailing norms, or otherwise difficult
to transmit knowledge, actions, and ideas. The transmission of complex phenomena
requires a different population structure than the “weak ties” (Granovetter 1973) through
which “simple” phenomena most effectively diffuse (Centola and Macy 2007; Centola
2010).

7. All area perimeter points were generated by Geoplaner V2.7, via online interface with
Google Maps and JScoord V1.1.1 (http://www.geoplaner.com). Google Maps are based
on Landsat-7 satellite images, using the WGS 84 ellipsoid reference and with vector data
accuracy varying from 0.1m in urban areas to 15m in Antarctica. Geoplaner rounds the
derived coordinates to a precision of 1m. Areas calculations were generated using Daft
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Logic’s Google Maps Area Calculator Tool 6.0 (http://www.daftlogic.com/projects-
google-maps-area-calculator-tool.htm).

8. All references to marine isotope stages are as defined by Lisiecki and Raymo (2005).
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