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SIGNALS IN STONE: EXPLORING THE
ROLE OF SOCIAL INFORMATION
EXCHANGE , CONSPICUOUS
CONSUMPTION , AND COSTLY SIGNALING
THEORY IN LITHIC ANALYSIS
Colin P. Quinn

Stone tools are most often seen and studied as utilitarian objects. However, as
with other types of material culture, lithics may have played an important role
in the creation of identity and the negotiation of interpersonal relationships
for people in the past. As a result, archaeologists interested in lithic technological organization should consider not just the function of stone tools to cut,
scrape, or pierce; but also their social function. One evolutionary approach that
links stone tool production, use, and discard with the potential social meaning
and information that these tools have shared is costly signaling theory.
Originating in biology and human behavioral ecology, costly signaling theory is concerned with wasteful and “uneconomic” displays that impact reproductive fitness and has been used successfully by several researchers to explain
behaviors in humans and nonhuman animals. However, some researchers have
identified existing archaeological applications of costly signaling theory as
“just-so-stories” (Codding and Jones 2007), a crutch for inexplicable phenomena or seemingly illogical behavior in the archaeological record. Although
costly signaling theory is a fertile theoretical approach, it is important that
archaeological applications of costly signaling theory are grounded in the theory as well as the archaeological data. To make costly signaling theory a sound
scientific approach, we must build models, develop hypotheses, and test them
using the archaeological record.
In this chapter I will not solve all the problems of applying costly signaling theory to lithic data sets, nor will I provide “the answer” for how to
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identify costly signaling with lithics. I will, however, explore the theoretical
foundations of costly signaling theory and social information exchange, illuminate the potentials and pitfalls of this theoretical perspective for those concerned with lithic analysis, provide a general framework to approach signaling
in the archaeological record, highlight several lines of archaeological evidence
that may be used to identify the presence of costly material displays in stone
in the past, and examine a few existing archaeological examples that may be
appropriate for applying signaling approaches in the future. Altogether, I will
weigh the strengths and weaknesses of using signaling theory in archaeological contexts, explore ways in which it has been used by archaeologists in the
past, and provide a potential roadmap for incorporating it into studies of lithic
technological organization.

Social Information Exchange, Material Culture, and Lithic
Technological Organization
Material culture items convey information and play an important role in the
negotiation of social relationships in human societies (Earle 2004; Preston
2000; Robb 1998, 1999; Wobst 1977, 1999). Some of that information is
actively displayed and received, some is passively conveyed and received, and
some information is not received by peoples observing the material culture
items (Sackett 1982, 1985; Wiessner 1983, 1985). Although lithics have not
often been held up as a primary means of social information exchange (often
that distinction is given primarily to adornment items, dress, and ceramics),
researchers have viewed lithics (particularly diagnostics and tools) as conveying information about past peoples (e.g., Barton 1997; Bernstein 1984; Gero
1989; Holm 1994).
When examining lithic assemblages, archaeologists often first address issues
of tool function, retouch patterns, and procurement strategies with an explicit
focus on the utility of stone tools in important subsistence acquisition strategies. This is not a bad place to start, but it often leaves unanswered or unaddressed questions about the social implications of the use and discard of stone
tools. Examining the role of lithics in “utilitarian” and functional contexts is a
necessary task for archaeologists, and I do not intend to suggest otherwise. I do,
on the other hand, think that lithics can and should be studied as other types
of materials in the archaeological record are studied: with an eye toward their
role in contexts of information exchange in the past.
There are reasons why stone may have been not only a good vehicle for
social information exchange in the past, but also a valuable source of information on dynamic social processes for archaeologists. First, there are several characteristics about stone and stone tools (e.g., raw material availability,
source type, and production costs) that make them good candidates as costly
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signals. Second, as an artifact type that is often among the best preserved in
the archaeological record, lithics provide a source of data that if properly situated within discussions of information exchange can prove valuable for testing
models and hypotheses about social information exchange in the past.

Theoretical Foundations of Costly Signaling Theory
Costly signaling theory combines concepts of costly behavior and public generosity (Fried 1967; Mauss 1924; Veblen 1994) as forms of social competition
that provide a way to articulate the notion of intangible social benefits that
can be gained through symbolic representations of self with more materialist
notions of individuals as self-interested but socially embedded decision makers (Bliege Bird and Smith 2005; Quinn 2006). Others have defined costly
signaling as something that increases the fitness of an individual by altering
the behavior of recipients of the signal (Dawkins and Krebs 1978; Hasson
1994; Krebs and Dawkins 1984; Maynard Smith and Harper 1995). The signal
must be beneficial for reproductive fitness in the given information exchange
between individuals, yet costly in other contexts (Hasson 1994; Maynard Smith
and Harper 1995). In addition, the signal must be an honest representation of
an individual’s underlying reproductive fitness predicated on the fact that the
signal is so costly that it is impossible to possess without the characteristics or
qualities being signaled.
Costly signaling theory has its roots in biology and the handicap principle.
Zahavi (1975) originally explored costly signaling while attempting to understand why animals would engage in costly and extravagant displays.The handicap principle is the hypothesis that costly physical or behavioral characteristics
will be inherently reliable signals of reproductive success. Males who possess
these characteristics will be selected as mates by females who are trying to
find mates with the best genotypes (Zahavi 1975). For example, the handicap
principle explains the practical inefficiency of peacocks’ tails. Peacocks require
the necessary genetic ability to fight parasites and invest energy into the tail,
which means that a large and healthy tail would signal to peahens that those
individuals had good genes. Grafen (1990) reformulated the handicap principle into a series of models, including costly signaling, where individuals used
visual displays at various costs to signal their quality as mates, and emphasized
that signaling was an evolutionarily stable strategy. Anthropologists then took
this concept and attempted to apply costly signaling theory to conspicuous
consumption and “uneconomical” displays in ethnographic contexts (Hawkes
1990, 1991, 1993; Kaplan and Hill 1985;Veblen 1994).
Two conditions are required for the evolutionary stability of costly signaling (Grafen 1990; Zahavi 1975). First, signals must convey reliable information about variation in the underlying quality being advertised, involving such
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aspects as resource control and competitive ability (Quinn 2006). Second, the
signal must impose a cost on the signaler that is directly linked to the quality being advertised. The payoff to the signaler comes from being chosen as a
mate or ally or deferred to as a dominant in mating, cooperative, or competitive contexts (Smith and Bliege Bird 2000). The payoff to the recipient comes
from the usefulness of the information being signaled to evaluate the signaler’s
quality as a competitor, mate, or ally.

Costly Signaling and Human Behavior
Human cultural behavior often acts in ways not seen in biological systems. To
go beyond qualitative metaphorical comparisons between the two, researchers
must examine whether there is predictive substance in the implication that
social systems satisfy similar principles and constraints as biological systems
(Bettencourt et al. 2007).This has a profound effect on the use of evolutionary
approaches, such as costly signaling theory, taken from biology. Archaeologists
need to adequately explore the ways in which signaling in cultural contexts
differs from biological contexts to appropriately use costly signaling theory to
explain human behavior in the past.
Behaviors and material culture do not need be directly genetically linked
to affect reproductive fitness. Instead, behaviors and material culture are often
seen as part of the extended phenotype (the outward expression of the genotype) of an individual (Boone and Smith 1998; Dunnell 1980; Kantner 2003).
There has been much debate about the concept of an extended phenotype
and the role of natural selection operating on the phenotype (interactors)
(Dunnell 1980; Lyman and O’Brien 1998, 2001) or on individuals (replicators)
(Boone and Smith 1998; Kantner 2003; Smith and Winterhalder 1992). The
selective process occurs on the individual, as selection of particular material
culture items that make up an extended phenotype is governed by individual decision making and cultural transmission (Boone and Smith 1998; Boyd
and Richerson 1985; Durham 1991; Kantner 2003; Kelly 2000; Smith 2000;
Smith and Winterhalder 1992). Social information embedded within material
culture is often associated with markers of reproductive fitness as well as the
individual themselves. Just as there is genotypic plasticity that affects biological
phenotypic expression (such as genes for height being affected by an individual’s nutrition while young), I believe that phenotypic plasticity can be seen
in material culture. Phenotypic variability is not generated randomly, even in
biological contexts (Dawkins 1987; Rindos 1989; VanPool and VanPool 2003).
For example, artifacts that represent reproductive fitness for an individual at
one time in his or her life may not be reproductively fit at another time in
his or her life. Fitness is, therefore, mutable and fluid. Although not genetically linked, material culture items associated with an individual often link to
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attributes such as age, gender, status, wealth, access to resources, knowledge,
and knowledge about access to up-to-date information, thereby becoming
phenotypically expressed. Because phenotypes affect reproductive success, variability in behavior or material culture that causes an individual to have more,
higher quality offspring than other individuals will be subject to selection processes similar to those guiding natural selection.
People who invest in costly signals will do so for a perceived benefit (i.e.,
reproductive fitness, increased social status, increasing quantity and quality of
allies) that may or may not translate into actual benefits. There are several reasons that signaling based on perceived benefits would not result in actual benefits for those who invest in the costly signals. People are not always rational
or able to adequately measure the costs and benefits of an activity. A decision
based on perceived benefits may actually result in a low return, one that may
have been higher if the individual had access to more accurate and up-to-date
information about dynamic social, economic, and political conditions. Changes
in these conditions will result in shifting ratios of costs and benefits that may
not be taken into account by individuals or groups when they choose to invest
in costly signals. In addition, there are unpredictability and unintended consequences in human action that limit the benefits associated with a particular
signal. Although actual benefits may not always match perceived benefits, for
costly signaling to be an evolutionary stable strategy it must confer actual benefit often enough to become a shared evolutionary strategy. For archaeologists,
it is fortunate that signaling decisions are made based on perceived benefits.
Because real costs and benefits will be highly fluid and dynamic (based on
changing social, economic, and political milieus), it would be more difficult to
identify constantly changing signaling strategies in the archaeological record.
Perceived benefits, on the other hand, will likely produce more stable signaling strategies (due to a lag between the perceived and actual benefits) that will
produce more identifiable archaeological signatures.

Units of Analysis
The models of costly signaling, like most models that come from evolutionary
ecology and optimal foraging theory, have several significant characteristics
that make uncritical adoption inappropriate. First, these models assume that
the individual is the only relevant unit. In many non-Western contexts, other
units of analysis, such as the household or the community, may be more important entities within the social system than individuals (Gintis 2000; Gintis et al.
2003; Wilk 1989, 1996). In these cases, it is quite possible that individuals defer
decision making to household leaders and not act to optimize their reproductive fitness absent a consideration of the household. In addition, in certain
contexts the success of a household can be more important than the success of
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an individual (whose success is predicated on group membership and success
of those groups). It is important to not overemphasize the autonomy of individuals in these contexts and therefore our models must be plastic enough to
shift with the different units that are socially relevant.
In addition to the considerations of the role of the individual in past societies, archaeologists must deal with another problem when employing models
from human behavioral ecology: the individual is almost always invisible in the
archaeological record. For a theoretical approach designed around individuals, individual decision-making processes, and measuring reproductive success, direct correlates are often absent from the archaeological record. Even in
most mortuary contexts, where we have an individual and an individual burial
event, we must acknowledge that the individual was buried by others and the
body treatment and artifacts in this context may or may not reflect the status
or identity of the buried individual (Parker-Pearson 1999). The palimpsest of
behavior that forms the archaeological record requires a refocus away from the
individual, individual decision making, and ways of measuring reproductive
fitness that are more available to biologists and ethnographers today.
Although there are pitfalls to employing costly signaling to the archaeological record, the archaeological record has the potential to inform our understanding of costly signaling in unique ways. First, in the archaeological record
we can most easily identify activities and behaviors that are culturally shared
and repeated (or are substantially durable). Costly signals must be recognized for
their links to reproductive fitness, and as such, must be perceived by the group.
In this way, idiosyncratic materials or behaviors may not be easily recognized
by the potential audience as conveying information related to reproductive fitness (and therefore would not be a costly signal).This is not to say that no idiosyncratic behaviors or objects can be costly signals, just that as archaeologists
we will be hard pressed to find evidence of these behaviors and objects and
justify calling them costly signals. Second, the diachronic perspective offered
by archaeological analyses can highlight ways in which material culture use
changes through time at a scale not easily accessed to ethnographic or biological researchers. Long-term stability or instability of signaling strategies informs
our understanding of the role of costly signaling within a particular cultural
system as well as our understanding of how objects become and cease to be
costly signals. While archaeologists cannot recognize all costly signaling in the
past, the archaeological record provides enough evidence to identify some
costly signaling behaviors and objects. More importantly, archaeologists can see
patterning and changes in behaviors and material culture use through time and
space that enlighten reconstructions of past lifeways.
To use costly signaling models within anthropological and archaeological
contexts, we must acknowledge the diversity within human social systems
by allowing for other units of analysis and other considerations beyond a
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specific individual’s own reproductive fitness. These views do not necessitate
an avoidance of models that were initially developed to deal with fitnessoptimizing individuals; instead, they require (1) a consideration of multiple
identities and levels at which a human’s reproductive fitness is impacted (such
as households and communal membership); (2) linking the evidence of (a) the
relevant unit of analysis, (b) the relevant reproductive fitness characteristics, and
(c) the costly signals that link to those characteristics for the specific cultural
context being investigated; and (3) an acknowledgment of the limitations of
the archaeological record for seeing individuals, individual reproductive success, and individual actions in the past.

Concept of Costly Signaling in Archaeology
The most common application of costly signaling theory in anthropology
has been associated with identifying costly behaviors (e.g., Bliege Bird and
Smith 2005; Bliege Bird et al. 2001, 2002; Gintis et al. 2001; Hawkes 1990,
1991; Hawkes and Bliege Bird 2002; Henrich 2007; Ohtsubo and Watanabe
2009; Smith 2004; Smith and Bliege Bird 2000; Sosis 2003). In archaeology,
the focus on behaviors as costly signals has also received attention. McGuire
and Hildebrandt have employed costly signaling theory to explain big game
hunting as a prestige acquisition strategy among Great Basin hunter-gatherers (Hildebrandt and McGuire 2002, 2003; McGuire and Hildebrandt 2005;
McGuire et al. 2007). Although not universally accepted (see Codding and
Jones 2007), the work by McGuire and Hildebrandt has been among the most
visible incorporation of costly signaling theory in the archaeological literature.
The debate about archaeological evidence of big game hunting as a prestige
acquisition strategy is plagued by limitations of the archaeological record to
preserve evidence of these behaviors (Codding and Jones 2007), necessitating
a greater emphasis on theoretical and methodological approaches for seeing
costly signaling behavior in the archaeological record. Although the potential
of studying costly behaviors in the archaeological record is far from conclusive
or extensive, there is another aspect of costly signaling that is as useful, if not
more, for archaeologists: studying costly signals in material culture.
The perspective that material culture can be costly signals is not a new
idea in archaeology, though often it has not been explicitly linked with costly
signaling theory. Kohn and Mithen (1999) have argued that the production of
large quantities of symmetrical Acheulean handaxes was a way for individuals
to show off their skill and attract mates (through Zahavi’s handicap principle)
(see critique and reply: Hodgson 2009; Machin 2008; Mithen 2008). Neiman
(1997) has argued for monument construction as a form of conspicuous consumption and wasteful advertising, which would produce distinctive material
correlates as costly signals. Plourde (2008) has argued that prestige goods (such
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as objects of personal adornment and other costly objects) evolved as costly
honest signals conveying the quality of an individual who manufactured or
possessed these goods to others to gain advantages of prestige, increased access
to resources, and deference in social relationships.
However, not all costly signals are materialized. For example, Smith and
Bliege Bird (2000) have argued that the Meriam Islanders hunt turtles as a
form of costly signaling. However, the successful turtle hunts and hunters do
not have any material markers of their success. We can imagine that a turtle
shell would be an easy material into which information about turtle hunting
prowess can be embedded, but this is not the case, as turtle shells are discarded
after processing. Thus, it is necessary to examine both where and when costly
signals become materialized, as well as what information is actually being conveyed. In the preceding text I have laid out an initial roadmap for the identification of costly signals in lithics, but this is only a start, as more contextually
specific sets of archaeological correlates must be developed and compared with
real data sets.
There have been only a handful of studies that have explicitly linked costly
signaling theory and lithic technological organization.Waguespack et al. (2009)
have raised the possibility that all stone projectile technology may be costly
signals. Based off of experimental studies, the researchers argue that woodentipped projectiles were functionally equivalent to stone-tipped projectiles. If
stone points provide no functional advantage and impart a cost (access to raw
materials, time and skill of production) that is greater than wooden points,
then as Waguespack et al. suggest there may be a social benefit to the use
of stone points for expressing identity and manipulating social relationships
(Waguespack et al. 2009).

Combining Costly Signaling Theory and Lithic Analysis
Although signaling theory is an overarching theory of social information
exchange through material culture, not all signals interact with reproductive
fitness in the same way. Some signals are more directly related to reproductive fitness than others, while some signals may not impact reproductive fitness at all. The relationship between signals and reproductive fitness can be
conceptualized as a continuum; on one end are signals that do not affect
reproductive fitness and on the other are signals that play a significant role in
not only broadcasting, but also enhancing, reproductive fitness (Figure 11.1).
Links between the material signals and the continuum are fluid and dynamic
based on the relationship between the variables that affect reproductive fitness.
Costly signals contain information about reproductive fitness and affect the
negotiation of interpersonal relationships by imposing an immediate cost (loss
of resources) for a potential deferred benefit (increasing reproductive fitness).
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Signaling Theory

Contextually Specific Reproductive Fitness
Fitness Continuum
Low
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Non-Costly Signals

High
Costly Signals

11.1. Signaling theory, the fitness continuum, and the relationship between costly and noncostly signals.

Non-costly signals can still convey information, such as age, gender, and ethnicity; however, because they do not incur a significant cost borne by the signaler their costliness does not directly affect active negotiation of reproductive
fitness. Most artifacts associated with lithic technology fall on the non-costly
signal end of the signaling power continuum.They (1) do not convey information about one person to another and (2) do not pose a substantial cost to the
individual or group who acquires them.
Reproductive fitness is contextually specific. Any given social, economic,
political, or environmental setting will have differing individual attributes
that enhance an individual’s reproductive fitness. The characteristics that will
be selected for by others in mating and alliance formation situations will be
directly linked to the attributes that make an individual fit within that context.
Hence, certain characteristics may be signaled in one context due to their
desirability for mates or allies, while those characteristics may not be as important in the selection of mates or allies in a different cultural context. In addition, a given artifact may be an accurate signal of reproductive fitness in certain
contexts while not a fitness signal in others based on that artifact’s link to
honest representations of highly desired fitness characteristics.Therefore, proxy
markers of reproductive fitness are not universal. The fitness of individuals will
be based on the cultural (including environmental) contexts, and individuals
who signal attributes that are the most directly linked to reproductive fitness
in those contexts will likely be selected as mates or allies over individuals who
do not signal fitness within that cultural context. As archaeologists, therefore,
we cannot simply classify particular items or artifact classes as “costly signals”
or “non-costly signals.” Instead, arguments for the past existence of costs and
signaling power must be developed on a case-by-case basis to both predict
expected signals in a given context as well as evaluate signaling power models.
To this end, we need a framework for approaching information exchange and
signaling in the past that can examine the signaling power of lithics in varying
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cultural contexts by looking at individual artifacts, entire assemblages, and the
way in which those objects were made, used, and discarded in the past.
Although costly signaling theory has been previously introduced into
archaeological and lithic analysis literature as a potential explanation for seemingly wasteful behavior, there still is much work to be done to link the theoretical approach to the archaeological record. In the next section, I provide a
framework (specific to material culture signaling) for investigating costly signaling using objects made of stone in the archaeological record. This approach
is meant to complement, not supplant, investigations into costly behaviors such
as big game hunting. Instead, the framework will allow for rigorous evaluations
of costly signaling as an explanation of material culture use in the past. It is in
the operationalizing of costly signaling models that we can begin to take applications of costly signaling theory from “just-so-stories” (Codding and Jones
2007) to fully developed archaeological theory that is ripe with predictive and
testable models.

Costly Signaling : A General Framework
I present a multilevel and nested framework for assessing signaling power of
lithics. In Figure 11.2, the first-order variables as well as their relationships with
each other and their contributions to signaling power are displayed. All of the
variables in Figure 11.2 are amalgamations of several lower order variables
that contribute to the primary variables (Table 11.1). This framework has the
benefit of providing a common set of variables that are potentially relevant to
the design of data collection strategies, the collection of data, and the analysis of lithic objects and their signaling power. Similar frameworks have been
proposed for the study of other multivariate, dynamic, and complex social systems (such as socioeconomic systems – Ostrom 2009) primarily because this
approach allows for the recognition of complexity, the potential to quantify
aspects of social systems, and the ability to generate and test hypotheses about
human behavior.
This general framework to signaling with lithics builds on previous work
with costly signaling theory, lithic technological organization, and social information exchange, and identifies several primary variables that contribute to
the signaling power of an object. This important step in approaching costly
signaling in lithics is the recognition of (1) the constellation of variables that
contribute to the signaling power of an object, (2) the fact that the variables
are interrelated, and (3) the dynamic nature of the connections among the
variables and signaling power based on the abundances of the materialized
signals in circulation.
The four first-order variables are (1) the audience of the signal, (2) the
contexts of use and deposition of the object, (3) the physical attributes of
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11.2. A general framework for studying costly signaling behavior with material culture. The
reproductive fitness characteristics in a particular social setting influence, and are influenced
by, the variables that contribute to the costs and benefits of materializing signals. The more
abundant the materialized signals are in circulation, the lower the signaling power of that signal.
There is a dynamic and complex relationship among these variables, the fitness information, and
material culture that requires a holistic approach to material culture information exchange to
identify and explain costly signaling in the past.

table 11.1. Variables that archaeologists can study within the generalized framework to identify and explain material culture based costly signaling behavior in the past
First-order variables

Variables that contribute to the cost and benefit of signals

Social organization

Units of analysis
Cultural context
Size
Color
Sheen
Raw material (distance to source; distribution/access)
Skill level required
Time to manufacture
Producer/consumer relationship
Cost of maintenance
Relationship between signaler and recipient
Population size/density
Artifact attributes
Use context (daily life; ritual/event)
Deposition context (caches, graves, votive offerings; loss; discard)

Artifact attributes

Production

Audience

Context
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the object itself, and (4) the structure and organization of production and
acquisition of an object. The relationships of these first-order variables to the
signal, the materialization of the signal, signaling power, and each other can
be seen in Figure 11.2. The signaling power of an object is diminished by the
increasing abundance of objects of that type in circulation as the potential for
cheating and dishonest signals increases (which also affects all of the first-order
variables). Each of the first-order variables are affected by several other secondorder variables (seen in Table 11.1), which are variables that can potentially be
evaluated qualitatively or quantitatively using archaeological data. When combined, the connections between the second-order and first-order variables can
be incorporated into an analysis of signaling power as a means of evaluating
whether a given object is a costly signal or not.
When attempting to identify archaeological correlates of costly signals, we
must recognize that there is no single variable that can mark an item as a costly
signal, and therefore no single archaeological correlate of an item’s use as a costly
signal. There is a complex suite of relationships among these variables and the
archaeological record. This complexity results in a nebulous conceptualization
of signaling power, materiality, and costly signaling behaviors where all variables
contribute and are affected by social, demographic, and technological organization. As a result, there is no easy set of boxes to check or trait list to examine to
determine whether or not an object or artifact type was used as a costly signal.
My discussion of the interrelatedness and interconnectivity of variables and their
archaeological correlates will be inadequate to capture the entirety of the system,
but it does provide a starting point for researchers interested in these issues.
The framework begins with an assessment of the social setting. Next, the
characteristics that are associated with success and fitness in that context
become the central focus of signaling. In the process of materializing a signal,
attributes of the artifact and elements of the production system impose costs
on the signaler while the benefits are amplified by the object attributes, the
production system, the audience, and the use context of the object. These
materialized signals are either costly signals (if they are directly related to fitness enhancing variables for the individual or group) or non-costly signals
(if they do not directly impact fitness). This evaluation, however, is not stable.
The circulation of objects that are materialized costly signals is necessarily
restricted to the people who can incur the costs of acquisition or production. However, with more and more objects entering circulation, the signaling
power of all of those objects will be diminished owing to lower acquisition
costs and decreased recognition of uniqueness.This feedback loop between the
abundance of materialized signals and the variables that contribute to signaling
power impacts the diachronic stability of a system and can move objects that
were once costly signals lower on the signaling power continuum to the point
where they are non-costly signals (and vice versa).
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Assessing Costly Signaling in Lithic Technology
Utilizing the general framework, we can begin to evaluate the utility of costly
signaling theory in studies of lithic technological organization. The social
context in which fitness relationships are negotiated is an extremely important factor in the presence or absence and type of costly signaling. The social
organization of the group in which the information exchanges take place
impacts the majority of primary variables that contribute to signaling power
(such as audience size and structure, production organization, and the contexts
of interaction). The materialization of signals in egalitarian hunter-gatherer
groups will differ significantly from that in more complex stratified societies.
In hunter-gatherer communities the needs of mobility limit the size of lithics
that can be transported (potentially resulting in less ostentatious signals).
One of the benefits of information exchanges using material culture is the
quick nonverbal conveyance of information to people who would otherwise
be unable to know, including information about reproductive fitness. With
smaller group sizes and fewer social roles (when compared with more complex
societies) this can limit the payoff of costly signals in band level societies. On
the other hand, periodic aggregations of normally distant groups provides a
unique opportunity for signaling, mate acquisition, and alliance formation. In
addition, the important role of lithics in the material culture assemblage as well
as the economic lifeways of most hunter-gatherer groups throughout prehistory may have made it an important vehicle for social information exchange.
In more complex societies, the number of social roles and identities that can be
conveyed through material culture can be large. The payoff of a signal in these
contexts can be higher owing to larger audience sizes and the more active use
of material culture items (and their collection) to convey information about
fitness to others. However, the diminishing role of lithics as a result of technological innovations (such as metallurgy) can also impact their signaling power.
In different social settings there are different emphases on certain identities
that may change the locus of information exchange. An individual’s reproductive success may be directly related to his or her own ability to signal or it
may be the household that is the relevant unit of identity; and the success of
the household may be placed over the success of an individual (though it is
expected that the individual will receive a real or perceived benefit from association with the household). In these cases, it is likely that signals that are associated with lineage membership and increase the status of the household will
be emphasized. The differences among different levels of social organization
are expected to be reflected in the form of different materializations of costly
signals as well as the majority of variables that contribute to their signaling
power. For this reason, it is necessary to evaluate any potential signaling within
the specific social and cultural context in which the objects were used.
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The structure and organization of stone tool production also affect the
signaling power of lithics. Formalized tools are more likely than expedient
tools to contain social information. In addition, any restrictions in access to
raw materials and in the role of producers could have significant ramifications
for the utility of lithics as costly signals. With higher degrees of specialization
comes the ability for individuals to control production as well as the byproducts of production. Other restrictions on the production of particular stone
tools arise from the difficulty of working the material, the skill required to
make a tool, and time investment in production.The more bounded, restricted,
and costly production of stone tools is, the more likely the tools are to carry
information that can impact reproductive fitness. Archaeologically, the presence of production areas, raw material caches, and stores of finished items may
indicate that there are restrictions on who has access to raw materials and finished products that can turn the artifacts into honest markers of this potentially
fitness enhancing characteristic.
Characteristics of artifacts can impact the visibility of a signal – the larger
and more visible the artifact (perhaps based on size, color, or sheen), the higher
the payoff in terms of numbers of people who receive the information. Lithic
raw material sources that are spatially discrete or distant are easier for individuals or small groups of individuals to create control over. Exotic raw materials
that are difficult to acquire may be more associated with differential access
that may also be linked with other useful characteristics (i.e., alliances, wealth,
status). Raw materials that are costly to work (i.e., require high degrees of skill,
difficult to knap) also may have high signaling power. Exotic materials and
rare items are more likely to be used as costly signals than local and abundant
resources. Spatially distinct sources or trade routes may produce assemblages
that show differential access to raw materials, such as significant differences in
exotics or different raw material types in different houses across a site.
The audience to which a signal is displayed is affected by multiple variables.
The overall audience size (potentially measured as population size or population
density) will impact the signaling power of a signal (the larger the audience, the
higher the signaling power). In different cultural contexts, there may be different audiences of a signal. For example, hunter-gatherer bands may have lower
audience sizes in daily contexts but also may have important audiences during
times of aggregation or interaction with neighboring communities. In addition, in more populous social settings (such as sedentary villages), there may
be more people who will see a signal, which will increase the benefit to the
signaler when compared with signalers in contexts of low population density
(even with the same cost). The audience of a signal is dependent on the visibility of the signal (the more visible the lithic object, the more people will see
it) and the context in which it is displayed (the more people who are around
when a lithic object is used/displayed, the more people will see it). Lithics used
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in a common daily activity will be seen by a more restricted (and likely highly
related) audience while lithics used in highly visible ritual events (such as feasts
and funerary events) will have a larger and more diverse audience.
Factors in assessing the use of an item as a costly signal in the archaeological
record are its use and depositional context. The same object found in different
contexts may have had very different roles in social exchange of reproductive
fitness information. One way in which context matters is if there is evidence
that the object is used in different ways that are not explained as functional.
Costly signals would likely have had different patterns of use-wear and retouch
than non-costly lithics. Objects used in ritual or ceremonial performances may
have been stored in locations associated with other paraphernalia. Similarly,
iconography or other evidence that may hint at the role of lithics within
ritual, feasting, or other highly attended and visible events can help determine
whether or not lithics were used as costly signals.
Another way in which context matters is the way in which an artifact is
deposited. Caching and hoarding behavior may be associated with conspicuous
consumption and destruction of artifacts that may be interpreted as a costly
behavior. Mortuary contexts are also an area where the destruction of wealth,
rare items, and signs of status may indicate costly signaling, though it is important to recognize that a variety of other information (from group membership
to individual identity) can be encoded in grave goods. With both the use and
discard of an artifact, it is not where it was found or how much use-wear that
matters; it is the deviation from the expected – evidence of active decisions by
people in the past to use the artifact as a vehicle for information exchange –
particularly as a fitness enhancing signal that makes it a costly signal.
When combined, the assessments of costliness and payoffs from signaling
displays for each of these variables can inform our understanding of whether
or not a signal is a costly signal or a non-costly signal. However, this assessment
is dynamic and mutable depending on artifact abundance, stability in the social
setting, and the changes in the relationship of the variables through time.

Potential Applications of Costly Signaling in Lithic
Technology
As previously mentioned, Kohn and Mithen (1999) and Waguespack et al.
(2009) have attempted to link social information exchange and lithics in the
context of sexual selection and costly signaling theory.Although these researchers have not systematically considered all of the variables that impact signaling
power, their work highlights existing attempts to utilize costly signaling theory
to explain some phenomena observed in the archaeological record. Acheulean
handaxe production and the use of stone as a projectile are not the only contexts (if they are contexts for this at all) where we anticipate seeing evidence
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of costly signaling strategies. In this section I would like to provide a brief and
broad survey of archaeological contexts and examples where costly signaling
may be applied. This is not meant to argue that all of these cases are evidence
of costly signals in lithics, only that these are the kinds of attributes in artifacts,
assemblages, and contexts that are more likely than others to be venues for
wasteful display and conspicuous consumption involving lithics.

Paleoindian Caches: Objects and Deposition
Clovis points, with their distinct basal fluting, were likely more costly to manufacture than other point forms. However, given their widespread distribution,
it may not be appropriate to consider all fluted points as costly signals. In some
cases, however, there does appear to be a distinct social function based on
their attributes, production, and depositional context. In 1987, a cache of fluted
Clovis points from an undisturbed context were discovered in East Wenatchee,
Washington (the Richey-Roberts Clovis Cache; Mehringer and Foit 1990).
These points were distinctly larger in size than most Clovis points, were made
of very high quality raw materials, showed little evidence of retouch, were
found in a high quantity and density that is extremely rare, and were found in
association with ochre (Mehringer and Foit 1990). Together, these suggest that
these artifacts may have been used to communicate social information rather
than as utilitarian implements. Other cases of ritual fragmentation and deposition of pristine Paleoindian bifaces in the Great Lakes region has been argued
to represent ritual activity (Ellis 2009). The link between ritual performance
and lithic technologies suggests that stone objects may have been embedded with important individual or communal information that was negotiated
through the use of material culture. Individuals or groups that controlled access
to these objects or to the ritual performance may have benefited from these
instances of conspicuous consumption. Larger considerations of stone point
artifacts, their relationship to other Paleoindian lithic technologies around
North America, the social setting of Paleoindian communities, and reproductive fitness characteristics for the people making and using these points must
be undertaken before they are interpreted as costly signals.

Biface Caches: Mound 72 at Cahokia
During excavations at Cahokia’s Mound 72, a series of hafted biface caches
were recovered (Fowler et al. 1999). Two caches (caches 1550 and 1551) were
in direct association with burials while a third (cache 1970) appeared to be
deposited later than the other caches without being associated with a burial
(Ahler 1999:102–103). The caches were made of several hundred bifaces, many
of which were not heavily curated and numerous ones that were made of
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exotic raw materials. Previous work has documented a significant amount of
typological, depositional, raw material, morphological, and contextual variability among the different caches (Ahler 1999). This variability has been interpreted to imply that the different caches represented different social functions
for their deposition (Ahler 1999:112). The diversity, use of exotic materials,
limited retouch, and association with funerary performance, especially in the
1550 and 1551 caches, is suggested to represent larger audience sizes, representations of larger exchange networks, nonutilitarian uses of the lithics, and
costly investment in acquiring and depositing points made of exotic raw materials. The performance of deposition of these points was likely part of a series
of large-scale public events that would have brought together many communities, suggesting that there would have been large audience sizes (Brown
2006; Pauketat and Alt 2004). Given the abundance of lithics in the mortuary
events and other ritual activities at Mound 72, it may be possible that they
were utilized in conspicuous consumption events. Similar hafted biface caches
have been reported from other Mississippian sites, such as the Spiro site (Ahler
1999), which may suggest a larger regional pattern of signaling with stone
points. Given the variability among caches and the deposition of points in
non-cache contexts during the Mississippian period, it is likely inappropriate
to discuss point use in a general sense as an exhibition of costly signals. Instead,
contextually specific examinations of artifact attributes, contexts, production
organization, and audiences may elucidate where and when hafted bifaces
were used as costly signals during the Mississippian period.

Kimberly Projectile Points: Display and Fitness
In pre- and postcolonial contact periods in northwest Australia, Aboriginal
communities manufactured Kimberley points (Harrison 2002). Kimberley
points possess a distinctive pressure-flaked margin that results in denticulate
or serrate margins (Harrison 2002). These points have been argued to play
important roles in functional resource extraction (Akerman 2008), demonstrating masculinity (Harrison 2002), displaying social identities (Harrison
2002), and negotiating colonial interactions (Harrison 2006).The utilization of
these objects in a variety of contexts, their unique manufacturing process, and
in some cases the large size and use of exotic raw materials for their manufacture may suggest that these objects were used to convey social information.
For these objects to be costly signals, however, they must convey information
that is linked to reproductive fitness in these social contexts. If these points
embodied a desired quality of masculinity, they may have been important tools
in displaying that quality. Work to evaluate costliness, audience variability, and
contextual utility of Kimberley points may provide evidence to link this point
technology to either costly or non-costly signaling.
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Kintampo Points: Formalization among Informal Assemblages
The Ceramic Late Stone Age Kintampo Complex lithic technology from
Ghana, West Africa is characterized by expedient and informal tools produced
through bipolar reduction (Casey 1998). Not all tools in these assemblages
were informal and expedient; the people who produced the Kintampo assemblages did produce highly formalized hafted biface points. The co-occurrence
of large quantities of informal tools (presumably used for the majority of utilitarian tasks) and only one type of highly formalized points suggests that the
points may have been used to transmit socially relevant information (Casey
1998). Given the relatively higher investment in time to produce these formalized tools, their potentially visible role associated with hunting forays, and the
increase in audience sizes with sedentism during the Ceramic Late Stone Age,
it is possible that these points were utilized as costly signals of manufacturing
skill and hunting ability.

Northwestern California Bifaces: Exotics and Performance
In ethnographic and archaeological contexts in northwestern California,
obsidian bifaces were considered important markers of wealth and social
rank (Hughes 1978; Kroeber 1905; Rust 1905; Thompson 1916). Obsidian was
an important tool stone in much of California before and at contact with
Europeans; however, the lack of sources in northwestern California meant
that in this region the stone could be acquired only through long-distance
exchange networks or long logistical forays to source sites (Hughes 1978).
In these communities, large obsidian bifaces (also referred to as “blades” in
the literature) served an important role in the construction and maintenance
of individual and communal identity and were often a direct embodiment
of fitness-related characteristics of wealth and status. These important markers were used in a variety of contexts, and their value was based off of their
sources, their size, their color, their completeness, and their display (hafted or
worn from necklaces) (Hughes 1978). Early ethnographic work by Horatio
Rust, who made an attempt to acquire several of these items from indigenous
Californians, provides an incredible insight into the social function of these
objects, their use and depositional patterning, and the awareness by these local
communities of the link between the material objects and the information
that they signal:
These obsidian blades pass from father to son, with hereditary rank, and
are retained with pride as heirlooms; consequently it was only by much
persuasion and considerable expenditure that they could be obtained. In
several instances the Indians regarded the blades as tribal property, and in
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one case I found it impossible to persuade the holder to part with the one
in his possession at any price.
One old Indian, living alone in abject poverty, exacted a promise that I
would not tell his neighbors that I had bought his blade. He said: “Now
they call me rich. If they know I sell him, they say ‘He poor Indian-no
account.’” The promise was given and his reputation for wealth and
honor saved.” (Rust 1905:688–689)

This quote highlights the blurred lines between the information (in this case,
“wealth and honor”) and the material object used to signal. Obsidian bifaces
were only brought out for dances and during normal daily events they were
stored with much care (Rust 1905), which highlights their use as signals at
times with the largest and most attentive audiences. The deposition of these
objects in mortuary contexts may mark the end of their use by the interred
individual as a costly signal, or might mark a conspicuous consumption event
by the people burying the deceased. The use of these stone points made of
difficult to acquire and costly raw materials in highly visible displays during
periods of aggregation and ritual suggest that these objects may have been
materialized signals of reproductive fitness characteristics of exchange network
access, wealth, and status.

Discussion
Costly signaling is a strategy of resource consumption that people in the past
utilized to increase social capital and reproductive fitness, and the identification
of this phenomenon is only the first step in realizing the explanatory power
of this theoretical perspective. There is important evidence of synchronic patterning in the materialization and utilization of costly signals that can provide
insight into communal social dynamics. Measures of differential access and utilization across a community provide evidence of different signaling strategies
being employed. Diachronic patterning in materialized costly signaling can
also provide evidence of stability or dynamism in signaling strategies. Changes
in the information being conveyed, the characteristics that impact reproductive fitness, or the material culture assemblages of a group can potentially be
used to reconstruct signaling practices and complex behaviors in the past.
Just because a raw material is exotic, rare, spatially discrete, or difficult to
work does not automatically make it a costly signal. That information must
be encoded in the material by the individuals making, using, and discarding
the artifacts. Materials that have these qualities, however, are more likely to be
used as costly signals than materials that do not fit these qualifications. In lithic
assemblages where these material conditions are observed, it may be appropriate for archaeologists to apply models and hypotheses from costly signaling
theory.
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Costly signaling theory is not intended to explain all or even most behavior
in the past. This is particularly true for its utility in examining the relationship among information exchanges, people, and lithics. Its power as a theoretical approach lies in accurate application to the archaeological record in
cases where it is appropriate. With costly signaling theory, it is possible to (1)
track the development of social practices in which people embed lithics with
information, (2) develop hypotheses about the stability or dynamism of signaling practices using material culture, and (3) reconstruct the role of lithics in
the construction, modification, or negotiation of identities and interpersonal
relationships.
There must be careful considerations of the archaeological record from both
directions: the soundness of applying the theory to a particular set of research
questions as well as the suitability of the data set for addressing these issues. I
encourage researchers who are looking to costly signaling theory as a mechanism for explaining seemingly wasteful behavior in the archaeological record
to do so carefully, with diligence to the theory as well as the data. Although
its applicability in studies of lithic technological organization is likely not as
wide reaching as its use in studying other types of archaeological materials
(such as personal adornment items), there are still particular criteria that some
archaeological cases meet where not only does the use of lithics in negotiating
social relationships lend itself to costly signaling theory, but also perhaps costly
signaling theory can best explain these phenomena.
Evolutionary theory can inform our models and approaches to lithic technological organization in the past. Models and approaches derived from evolutionary theory must be critically incorporated to anthropological archaeological
investigations of the past, modified to realize the specifics of human cultural
behavior and the structure of the archaeological record. When done well, as
evidenced by this volume, these approaches can inform our understanding of
past human activities and the complex relationship between people, their environment, and the materialized manifestations of their cultural behavior.

Conclusion
In this chapter I have attempted to explore the utility and method of applying
costly signaling theory to studies of lithic technological organization. In the
process, I have highlighted the potential utility of looking at fitness-related
information embedded and signaled in stone objects. I have also warned about
the dangers of inappropriately explaining past behavior as costly signaling
when certain social and material criteria are not met. Studying costly signaling
in lithics is a difficult task, made even more difficult by the multiple lines of
evidence required and the ways in which other social phenomena and different types of artifacts can affect the presence of costly signaling and the way in
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which it was materialized. Although I urge caution in applying this concept to
the archaeological record to avoid perpetuating a series of just-so-stories, the
causal mechanisms, evolutionary stability, and explanatory power of costly signaling theory are a valuable approach that can provide new insights into lithic
technological organization.

Acknowledgments
I thank N. Goodale and W. Andrefsky Jr. for their invitation to contribute
to this volume and their patience and guidance. Thanks are in order for
J. Speth, H. Wright, I. Kuijt, C. Barrier, A. Wright, A. Compton, T. Landvatter,
R. Hughes, M. Conway, and A. Lemke for their input throughout the development, writing, and editing of previous drafts of this chapter. All errors that
remain are mine. I also thank J. O’Shea, C. Sinopoli, and the rest of the faculty,
students, and staff at the University of Michigan Museum of Anthropology.
REFERENCES

Ahler, Steven R. 1999. Projectile Point
Caches. In The Mound 72 Area: Dedicated and
Sacred Space in Early Cahokia edited by M.
Fowler, pp. 101–115. Illinois State Museum,
Springfield.
Akerman, Kim. 2008. ‘Missing the Point’ or
‘What to Believe – the Theory or the Data’:
Rationales for the Production of Kimberley
Points. Australian Aboriginal Studies 2:70–79.
Barton, C. Michael. 1997. Stone Tools, Style, and
Social Identity: An Evolutionary Perspective
on the Archaeological Record. In Rediscovering
Darwin: Evolutionary Theory in Archaeological
Explanation, edited by G. Clarke and M.
Barton, pp. 141–156. Archaeological Papers of
the American Anthropological Association, 7.
Bernstein, David J. 1984. Utilitarian Lithics as
Prestige Items: A Preliminary Examination
of Some Lower Central American
Mortuary Practices. BAR International Series
226:203–219.
Bettencourt, Luis M.A., Jose Lobo, Dirk Helbing,
Christian Kuhnert, and Geoffrey B.West. 2007.
Growth, Innovation, Scaling, and the Pace of
Life in Cities. PNAS 104(17):7301–7306.
Bliege Bird, Rebecca, and Eric Alden Smith.
2005. Signaling Theory, Strategic Interaction
and Symbolic Capital. Current Anthropology
46(2): 221–248.

9781107026469c11_p198-222.indd 218

Bliege Bird, Rebecca, Eric Alden Smith, and
Douglas W. Bird. 2001.The Hunting Handicap:
Costly Signaling in Male Foraging Strategies.
Behavioral Ecology and Sociobiology 50:9–19.
Bliege Bird, Rebecca, Douglas W. Bird, Eric Alden
Smith, and Geoffrey C. Kushnick. 2002. Risk
and Reciprocity in Meriam Food Sharing.
Evolution and Human Behavior 23:297–321.
Boone, James L., and Eric Alden Smith. 1998. Is
It Evolution Yet? A Critique of Evolutionary
Anthropology.
Current
Anthropology
39:S141–S173.
Boyd, R., and P.J. Richerson. 1985. Culture and
the Evolutionary Process. University of Chicago
Press, Chicago.
Brown, James A. 2006. Where’s the Power in
Mound Building? An Eastern Woodlands
Perspective. In Leadership and Polity in
Mississippian Society, edited by B. M. Butler
and P. D. Welch, pp. 197–213. Center for
Archaeological Investigations, Southern
Illinois University.
Casey, Joanna. 1998. Just a Formality: The
Presence of Fancy Projectile Points in a Basic
Tool Assemblage. In Gender in African Prehistory,
edited by S. Kent, pp. 83–104. AltaMira Press,
Walnut Creek, CA.
Codding, Brian, and Terry Jones. 2007. Man
the Showoff? Or the Ascendance of a

9/26/2014 3:12:55 PM

SI GNA L S I N S T O N E

Just-So-Story: A Comment on Recent
Applications of Costly Signaling Theory in
American Archaeology. American Antiquity
72(2):349–357.
Dawkins, Richard. 1987. The Blind Watchmaker.
W. W. Norton.
Dawkins, R., and J. R. Krebs. 1978.Animal Signals:
Information or Manipulation. In Behavioural
Ecology: An Evolutionary Approach 1st Edition,
edited by J. R. Krebs and N. B. Davies, pp.
282–309. Oxford: Blackwell Scientific.
Dunnell, Robert C. 1980. Evolutionary Theory
and Archaeology. Advances in Archaeological
Method and Theory, Vol. 3, edited by M.
B. Schiffer, pp. 35–99. Academic Press,
New Yoek.
Durham, William H. 1991. Coevolution: Genes,
Culture, and Human Diversity. Stanford
University Press, Stanford.
Earle, Timothy. 2004. Culture Matters: Why
Symbolic Objects Change. In Rethinking
Materiality: The Engagement of Mind with
the Material World, edited by E. DeMarrais,
C. Gosden, and C. Renfrew, pp. 153–165.
McDonald Institute Monograph, Cambridge.
Ellis, Christopher. 2009. The Crowfield and
Caradoc Sites, Ontario: Glimpses of PalaeoIndian Sacred Ritual and World View. In
Painting the Past with a Broad Brush: Papers in
Honour of James Valliere Wright, edited by D. L.
Keenlyside and J. Pilon, pp. 319–352. Canadiam
Museum of Civilization, Gaineau.
Fowler, Melvin L., Jerome Rose, Barbara Vander
Leest, and Steven R. Ahler. 1999. The Mound
72 Area: Dedicated and Sacred Space in Early
Cahokia. Illinois State Museum, Springfield.
Fried, Morton H. 1967. The Evolution of Political
Society. Random House, New York.
Gero, Joan M. 1989. Assessing Social Information
in Material Objects: How Well Do Lithics
Measure Up? In Time, Energy, and Stone Tools,
edited by R. Torrence, pp. 92–105. Cambridge
University Press, Cambridge.
Gintis, Herbert. 2000. Strong Reciprocity and
Human Sociality. Journal of Theoretical Biology
206:169–179.
Gintis, Herbert, Eric Alden Smith, and Samuel
L. Bowles. 2001. Cooperation and Costly

9781107026469c11_p198-222.indd 219

219
Signaling. Journal of Theoretical Biology
213:103–119.
Gintis, Herbert, Samuel Bowles, Robert Boyd,
and Ernst Fehr. 2003. Explaining Altruistic
Behavior in Humans. Evolution and Human
Behavior 24:153–172.
Grafen, Alan. 1990. Biological Signals as
Handicaps. Journal of Theoretical Biology
144(4):517–546.
Harrison, Rodney. 2002. Archaeology and the
Colonial Encounter: Kimberley Spearpoints,
Cultural Identity, and Masculinity in the
North of Australia. Journal of Social Archaeology
2(3): 352–377.
Harrison, Rodney. 2006. An Artefact of
Colonial Desire? Kimberley Points and
the Technologies of Enchantment. Current
Anthropology 47(1):63–88.
Hasson, O. 1994. Cheating Signals. Journal of
Theoretical Biology 167:223–238.
Hawkes, Kristen. 1990. Why Do Men Hunt?
Some Benefits for Risky Strategies. In Risk
and Uncertainty in Tribal and Peasant Economies
edited by E. Cashdan, pp. 145–166. Westview
Press, Boulder, CO.
Hawkes, Kristen. 1991. Showing Off: Tests of
an Hypothesis about Men’s Foraging Goals.
Ethology and Sociobiology 12:29–54.
Hawkes, Kristen. 1993. Why Hunter-Gatherers
Work: An Ancient Version of the Problem
of Public Goods. Current Anthropology
34:341–361.
Hawkes, Kristen, and Rebecca Bliege Bird.
2002. Showing Off , Handicap Signaling, and
the Evolution of Men’s Work. Evolutionary
Anthropology 11(2):58–67.
Henrich, Joseph. 2007. The Evolution of
Costly Displays, Cooperation, and Religion:
Inferentially Potent Displays and Their
Implications for Cultural Evolution. Papers on
Economics and Evolution 721: 1–50.
Hildebrandt, William R., and Kelly R. McGuire.
2002.The Ascendance of Hunting During the
California Middle Archaic: An Evolutionary
Perspective. American Antiquity 67:231–256.
Hildebrandt, William R., and Kelly R. McGuire.
2003. Large-Game Hunting, GenderDifferentiated Work Organization, and the

9/26/2014 3:12:55 PM

220

C O L I N P. Q U I N N

Role of Evolutionary Ecology in California
and Great Basin Prehistory: A Reply to
Broughton and Bayham. American Antiquity
68:790–792.
Hodgson, Derek. 2009. Symmetry and Humans:
Reply to Mithen’s ‘Sexy Handaxe Theory’.
Antiquity 83: 195–198.
Holm, Lena. 1994. Stone Artefacts as Transmitters
of Social Information: Towards a Wider
Interpretation with a North Swedish Example.
Current Swedish Archaeology 2:151–158.
Hughes, Richard E. 1978. Aspects of Prehistoric
Wiyot Exchange and Social Ranking. The
Journal of California Anthropology 5(1):53–66.
Kantner, John. 2003. Biological Evolutionary
Theory and Individual Decision-Making.
In Essential Tensions in Archaeological Method
and Theory, edited by T. L. VanPool and C. S.
VanPool, pp. 67–88. University of Utah Press,
Salt Lake City.
Kaplan, Hillard, and Kim Hill. 1985. Food
Sharing Among Ache Foragers: Tests of
Explanatory Hypotheses. Current Anthropology
26(2):223–245.
Kelly, Robert L. 2000. Elements of a Behavioral
Ecological Paradigm for the Study of
Prehistoric Hunter-gatherers. In Social Theory
in Archaeology, edited by M. B. Schiffer, pp. 63–
78. University of Utah Press, Salt Lake City.
Kohn, Marek, and Steven Mithen. 1999.
Handaxes: Products of Sexual Selection?
Antiquity 73:518–526.
Krebs, J. R., and R. Dawkins. 1984. Animal
Signals: Mind-Reading and Manipulation. In
Behavioural Ecology: An Evolutionary Approach
2nd Edition, edited by J. R. Krebs and N.
B. Davies, pp. 380–402. Oxford: Blackwell
Scientific.
Kroeber,A. L. 1905. Notes. American Anthropologist
7:690–695.
Lyman, R. Lee, and Michael O’Brien. 1998. Goals
of Evolutionary Archaeology: History and
Explanation. Current Anthropology 39:615–652.
Lyman, R. Lee, and Michael O’Brien. 2001.
On Misconceptions of Evolutionary
Archaeology: Confusing Macroevolution
and Microevolution. Current Anthropology
42:408–409.

9781107026469c11_p198-222.indd 220

Machin, Anna J. 2008. Why Handaxes Just Aren’t
That Sexy: A Response to Kohn and Mithen
(1999). Antiquity 82:761–766.
Mauss, Marcel. 1924. The Gift: Forms and Functions
of Exchange in Archaic Societies. London: Cohen
and West.
Maynard Smith, J., and D. G. C. Harper. 1995.
Animal Signals: Models and Terminology.
Journal of Theoretical Biology 177:305–311.
McGuire, Kelly R., and William R. Hildebrandt.
2005. Re-Thinking Great Basin Foragers:
Prestige Hunting and Costly Signaling during
the Middle Archaic Period. American Antiquity
70(4):695–712.
McGuire, Kelly R., William R. Hildebrandt,
and Kimberly L. Carpenter. 2007. Costly
Signaling and the Ascendance of No-Can-Do
Archaeology: A Reply to Codding and Jones.
American Antiquity 72(2):358–365.
Mehringer, Peter J., Jr., and Franklin F. Foit, Jr.
1990.Volcanic Ash Dating of the Clovis Cache
at East Wenatchee, Washington. National
Geographic Research 6(4):495–503.
Mithen, Steven. 2008. ‘Whatever Turns You on’:
A Response to Anna Machin, ‘Why Handaxes
Just Aren’t That Sexy.’ Antiquity 82:766–769.
Neiman,
Fraser.
1997.
Conspicuous
Consumption as Wasteful Social Advertising:
A Darwinian Perspective on Spatial Patterns
in Classic Maya Terminal Monument Dates.
In Rediscovering Darwin: Evolutionary Theory in
Archaeological Explanation, edited by G. Clarke
and M. Barton, pp. 267–290. Archaeological
Papers of the American Anthropological
Association, 7.
Ohtsubo, Yohsuke, and Esuka Watanabe. 2009.
Do Sincere Apologies Need to Be Costly?
The Test of a Costly Signaling Model of
Apology. Evolution and Human Behavior
30:114–123.
Ostrom, Elinor. 2009. A General Framework for
Analyzing Sustainability of Social-Ecological
Systems. Science 325:419–422.
Parker-Pearson, Michael. 1999. The Archaeology of
Death and Burial. Sutton.
Pauketat, Timothy R., and Susan M. Alt. 2004.
The Making and Meaning of a Mississippian
Axe-Head Cache. Antiquity 78:779–797.

9/26/2014 3:12:55 PM

SI GNA L S I N S T O N E

Plourde, Aimee. 2008. The Origins of Prestige
Goods as Honest Signals of Skill and
Knowledge. Human Nature 19:374–388.
Preston, Beth. 2000. The Function of Things:
A Philosophical Perspective on Material
Culture. In Matter, Materiality, and Modern
Culture, edited by P.M. Graves-Brown, pp.
22–49. London: Routledge.
Quinn, Colin P. 2006. Exotics, Exchange, and
Elites: Exploring Mechanisms of Movement
of Prestige Goods in the Interior Northwest.
Journal of Northwest Anthropology 41:207–224.
Rindos, D. 1989. Symbiosis, Instability, and the
Origins and Spread of Agriculture: A New
Model. Current Anthropology 21:751–772.
Robb, John E. 1998.The Archaeology of Symbols.
Annual Review of Anthropology 27:329–346.
Robb, John E. 1999. Material Symbols: Culture and
Economy in Prehistory.Center for Archaeological
Investigations, Occasional Paper 26, Southern
Illinois University Press, Carbondale.
Rust, Horatio N. 1905. The Obsidian Blades of
California. American Anthropologist 7(4):688–695.
Sackett, James R. 1982. Approaches to Style in
Lithic Archaeology. Journal of Anthropological
Archaeology 1:59–112.
Sackett, James R. 1985. Style and Ethnicity in
the Kalahari: A Reply to Wiessner. American
Antiquity 50(1): 154–159.
Smith, Eric Alden. 2000. Three Styles in the
Evolutionary Analysis of Human Behavior. In
Adaptation and Human Behavior, edited by L.
Cronk, N. Chagnon, and W. Irons, pp. 27–46.
Aldine de Gruyter, New York.
Smith, Eric Alden. 2004.Why Do Good Hunters
Have Higher Reproductive Success? Human
Nature 15(4):343–364.
Smith, Eric Alden, and Rebecca L. Bliege Bird.
2000.Turtle Hunting and Tombstone Opening:
Public Generosity as Costly Signaling.
Evolution and Human Behavior 21:245–261.
Smith, Eric Alden, and Bruce Winterhalder.
1992. Natural Selection and Decision Making:
Some Fundamental Principles. In Evolutionary
Ecology and Human Behavior, edited by E. A.
Smith and B. Winterhalder, pp. 25–60. Aldine
de Gruyter, Hawthorne, NY.

9781107026469c11_p198-222.indd 221

221
Sosis, Richard. 2003. Why Aren’t We All
Hutterities? Costly Signaling Theory and
Religious Behavior. Human Nature-an
Interdisciplinary Biosocial Perspective 14(2):
91–127.
Thompson, Lucy. 1916. To the American Indian.
Cummins Print Shop, Eureka.
VanPool,Todd L., and Christine S.VanPool. 2003.
Agency and Evolution: The Role of Intended
and Unintended Consequences of Action.
In Essential Tensions in Archaeological Method
and Theory, edited by T. L. VanPool and C. S.
VanPool, pp. 89–114. University of Utah Press,
Salt Lake City.
Veblen, Thorstein. 1994 [1899]. The Theory of the
Leisure Class. Dover, New York.
Waguespack, Nicole M., Todd A. Surovell, Allen
Denoyer, Alice Dallow, Adam Savage, Jamie
Hyneman, and Dan Tapster. 2009. Making a
Point:Wood- versus Stone-Tipped Projectiles.
Antiquity 83:786–800.
Wiessner, Polly. 1983. Style and Social Information
in Kalahari San Projectile Points. American
Antiquity 48(2): 253–276.
Wiessner, Polly. 1985. Style or Isochrestic
Variation? A Reply to Sackett. American
Antiquity 50(1): 160–166.
Wilk, Richard R. 1989. Decision Making and
Resource Flows Within the Household:
Beyond the Black Box. In The Household
Economy: Reconsidering the Domestic Mode of
Production, edited by R.R. Wilk, pp. 23–54.
Westview, Boulder, CO.
Wilk, Richard R. 1996. Economies and Cultures:
Foundations of Economic Anthropology.Westview,
Boulder, CO.
Wobst, Martin. 1977. Stylistic Behavior and
Information Exchange. Anthropological Papers
of the University of Michigan. 61:317–42.
Wobst, Martin. 1999. Style in Archaeology, Or
Archaeologists in Style. In Material Meanings:
Critical Approaches to the Interpretation of Material
Culture, edited by E.S. Chilton, pp. 118–132.
University of Utah Press, Salt Lake City.
Zahavi, Amotz. 1975. Mate Selection: A Selection
for Handicap. Journal of Theoretical Biology
53(1):205–214.

9/26/2014 3:12:56 PM

9781107026469c11_p198-222.indd 222

9/26/2014 3:12:56 PM

