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Steps towards operationalizing an

evolutionary archaeological definition of culture

Felix Riede

Abstract

This paper will examine the definition of archaeological cultures/techno-complexes
from an evolutionary perspective, in which culture is defined as a system of social
information transmission. A formal methodology will be presented through which the
concept of a culture can be operationalized, at least within this approach. It has
already been argued that in order to study material culture evolution in a manner
similar to how palaeontologists study biological change over time we need explicitly
constructed ‘archaeological taxonomic units’ (ATUs). In palaeontology, the definition
of such taxonomic units — most commonly species — is highly controversial, so no
readily adoptable methodology exists. Here it is argued that ‘culture’, however
defined, is a phenomenon that emerges through the actions of individuals. In order to
identify ‘cultures’, we must therefore construct them from the bottom up, beginning
with individual actions. Chaine opératoire research, combined with the formal and
quantitative identification of variability in individual material culture behaviour
allows those traits critical in the social transmission of cultural information to be
identified. Once such traits are identified, quantitative, so-called phylogenetic
methods can be used to track material culture change over time. Phylogenetic
methods produce nested hierarchies of increasingly exclusive groupings, reflecting
descent with modification within lineages of social information transmission. Once
such nested hierarchies are constructed, it is possible to define an archaeological
culture at any given point in this hierarchy, depending on the scale of analysis. A
brief example from the Late Glacial in Southern Scandinavia is presented and it is
shown that this approach can be used to operationalize an evolutionary definition of
‘culture’ and that it improves upon traditional, typologically defined techno-
complexes. In closing, the benefits and limits of such an evolutionary and quantitative

definition of ‘culture’ are discussed.



Introduction

There is considerable debate amongst anthropologists and archaeologists about the
ontological status of human ‘culture’. A plethora of definitions have been offered
(Kroeber and Kluckhohn, 1978, Kuper, 1999), the vast bulk of which are anchored in
ethnographic accounts or foreground cognitive dimensions of human experience.
Hence they are of limited utility to archaeologists who, by and large, have to contend
with a patchy and discontinuous record that consists exclusively of more or less
durable material culture. Although of limited utility to archaeologists, many
definitions of culture nonetheless recognise that the social transmission of information
is at its core (for a recent review of the North American literature, see Lyman, 2008).
Pitt Rivers (1875, 298), for instance, noted that “hereditary transmission” of cultural
traits underpins our ability to recognise series of cultural transformations. These
observations were later formalised in the typological method (Montelius, 1903) and
subsequent seriation approaches (O'Brien and Lyman, 1999, Riede, 2006b).

In this paper I will argue that an alignment of ‘culture’ with processes of
information transmission allows the development of a specifically archaeological
definition of culture under the umbrella of Darwinian Theory. Such an approach rests
on the rejection of typological concepts of culture, which remain widespread in
archaeology. Instead, it is argued, culture may be understood as a materialist,
population-level phenomenon that is generated through the actions of individuals and
that takes archaeological shape through the consistent socially learnt repetition of
such actions across generations. In historical perspective this approach lends itself to
tree-like exploratory models — cultural phylogenetics — and this may aid in not only
classifying a given set of archaeological remains into culture-like groupings, but also
in answering long-standing questions about processes of change in material culture,
action and behaviour. I will present a brief case study from the Southern Scandinavian
Late Glacial of how such a specifically evolutionary archaeological method of

defining cultures can be operationalized.



Information transmission and material culture evolution

The transmission of information is at the core of Darwinian models of evolution
(Jablonka and Lamb, 2006). First formalised with respect to genetic information
transmission, there is now a widespread recognition that salient information
transmission covers a much greater number of domains, such as the epigenetic, the
social and behavioural, as well as the ecological (Jablonka and Lamb, 2005, Nielsen,
2007, Odling-Smee, 2007, Odling-Smee et al., 2003, Wells et al., 2006). Noted
already by Lewontin (1970) a long time ago, Jablonka and Lamb (2006, 237) reiterate
that Darwinian evolution can emerge in any information transmitting system

because...

...the transmission of information between generations, whether
through reproduction or through communication, requires that a
receiver interprets (or processes) an informational input from a sender
who was previously a receiver. When the processing by the receiver
leads to the reconstruction of the same or a slightly modified
organization-state as that in the sender, and when variations in the
sender’s state lead to similar variations in the receiver, we can talk
about the hereditary transmission of information. This typically occurs
through reproduction, but it can also occur through communication if
communication leads to a trait of one individual being reconstructed
in another. Clearly, if the hereditary transmission of information is
seen in this way, there is no need to assume that all hereditary

variations and all evolution depend on DNA changes.

The archaeologists Eerkens and Lipo (2007, 246) underline that “it is more
productive to conceive of a general case in which genetics, culture, language, and the
like are simply versions of generic inheritance systems, structured means in which
information is passed between sources and destinations. These systems differ greatly
in their implementation, dynamics, and degree of fidelity...but this is irrelevant to
their information-theoretic structure”. In sum, when the transmission of information
between generations — by whatever means — displays the properties of trait variation

between units, heritability and differential representation of these traits from one



generation to another, some form of Darwinian evolution is the result. Note that in
such formulations of Darwinian evolution crude selection and survival only play
minor roles. The agents creating the material culture variation act purposefully and
intentionally. They are knowledgeable, yet they are not omniscient (Mesoudi, 2008)
and the picture of cultural evolution invoked here is demonstrably not the kind of
evolution caricatured by post-processual theorists (e.g. Shanks and Tilley, 1993).

That Darwinian Theory holds some promise for understanding long-term
material culture change was recognised early on by pioneering scholars such as the
Swedish antiquarian Oscar Montelius. Although it took some time for Darwin’s ideas
to become widely disseminated in Scandinavia (Kjergaard and Gregersen, 2006),
references to his works become more common in archaeological texts shortly after
translated works first become available. In the early 1870s the Swedish scholar Hans
Hildebrandt (1873, 17) stated that “if any science at present needs its Darwin, it is
comparative archaeology”. Recognising the evident similarities in the
palaeontological and archaeological records, and the challenges faced by workers in
both fields, he went on to draw explicit analogies between archaeology and
palaeontology (e.g. Hildebrandt, 1880). Oscar Montelius further elaborated this point
by making the case for the similarities between cultures in an archaeological and
species in a palacontological sense (Montelius, 1884, Montelius, 1899). Beyond this

basic insight he (Montelius, 1903, 20) argued that

it is in actual fact rather amazing that Man in his labours has been
and is subject to the very same laws of evolution. Is human freedom
indeed so limited as to deny him the creation of any desired form? Are
we forced to go, step by step, from one form to the next, be they ever so
similar? Prior to studying these circumstances in depth, one can be
tempted to answer such question with «no». However, since one has
investigated human labours rather more closely, one finds that clearly,
the answer has to be «yes». This evolution can be slow or fast, but at
all times Man, in his creation of new forms, needs to conform to the

very same principles that hold sway over the rest of nature.

Montelius clearly recognised that the evolution of culture was historically

constrained, that the creation of new forms was contingent on their predecessors, and



that the transmission of information is vital in shaping material culture expressions.
His student Nils Aberg (1929, 508) reiterated that “typology is the application of
Darwinism to the products of human labour”. However, the notion that cultures are
analogous (as natural or analytical units) to species as they were thought to be the late
19™ and early 20™ centuries is fundamentally flawed, precisely because both entities
were defined typologically. The species concept in biology is still controversial (e.g.
Ereshefsky, 1992, Mayr, 1957, Rieppel, 2007), but the essentialism of typology has
long been abandoned for ‘population thinking’ (Ghiselin, 1974, Hull, 1965, Mayr,
1959). This epistemological revolution came about at a time when archaeologists had
roundly rejected the application of Darwinism to human works (e.g. Brew, 1943) and
had instead turned towards ecologically and sociologically inspired approaches
(Riede, 2006b, Trigger, 2006). Despite the fact that Mayr (1959) brought this issue to
the attention of anthropologists at the time, even those archaeologists seeking
inspiration from the biological sciences directly (e.g. Clarke 1968, Gandert 1950)
appear to have been unaware of these developments. As a consequence, many
archaeologists employ types for building diachronic sequences and for making
arguments about change over time, something for which such entities are profoundly
ill-suited (Lyman and O'Brien, 2003, Lyman and O'Brien, 2004, O'Brien and Lyman,
2000). From the adoption of population thinking flows a focus on variation and the

need to use quantitative techniques (Mayr, 1976, 27-8):

The assumptions of population thinking are diametrically opposed to
those of the typologist. The populationist stresses the uniqueness of
everything in the organic world. What is true for the human species,
that no two individuals are alike, is equally true for all other species
of animals and plants...All organisms and organic phenomena are
composed of unique features and can be described collectively only in
statistical terms. Individuals, or any kind of organic entities, form
populations of which we can determine the arithmetic mean and the
statistics of variation. Averages are merely statistical abstractions,
only the individuals of which the populations are composed have any
reality. The ultimate conclusions of the population thinker and the
typologist are precisely the opposite. For the typologist, the type

(eidos) is real and the variation an illusion, while for the populationist



the type (average) is an abstraction and only the variation is real. No

two ways of looking at nature could be more different.

Eerkens and Lipo (2005, 2007) and Eerkens and Bettinger (2008) have
similarly argued that wvariation in material culture should be the focus of
archaeological enquiry, at least in so far as it is concerned with the social information
of transmission.

Population thinking alone, however, cannot lead to a readily operationalized
definition of culture in an archaeological sense. Whilst helpful to ethnographers
working with contemporary populations (Bloch, 2005, Sperber, 1996), and indeed
some anthropologists pursuing an evolutionary approach (Mace and Holden, 2005),
these definitions of culture are predicated on having comprehensive linguistic
information. Cultures, in this view, are socio-linguistic entities and mutual
intelligibility is understood as a proxy measure of interaction akin to Mayr’s (1957,
also Mayr, 2000) interbreeding criterion (Fig. 1). For archaeologists lacking linguistic
information, however, such a formulation is problematic. Palacobiologists who cannot
observe interbreeding directly face similar difficulties and have argued that a
phylogenetic species concept may be more suitable for examining long-term changes
in the historical relatedness and changes in adaptation in the organic world (e.g.
Mishler and Theriot, 1999, Nixon and Wheeler, 1990, Wheeler and Platnick, 1999).
These species, however, are not ontologically equivalent to living species, just as an
archaeological culture or techno-complex cannot be compared to cultural groups
observed ethnographically. In order to avoid confusion, therefore, the culture =

species notion should be rejected. Where does this leave us?

It is important to remember that species in palaeontology are merely one kind
of taxonomic unit (Lee 2003). Phylogenetic species then, are one of the operational
taxonomic units of palaeobiology, and it has been suggested (Foley, 1987), most
recently by Gamble et al. (2005), that similar units should be used for in

archaeological enquiry. The use of archaeological taxonomic units (ATUs)



incorporates the key epistemological insights of the rejection of essentialism and
avoids the terminological confusion surrounding the term ‘culture’; they are the
“cultural counterpart to the operational taxonomic unit (OTU) of biology and
evolutionary science” (Gamble et al., 2005, 195). In contrast to most definitions of
‘culture’, the ATU concept offers archaeologists a pragmatic avenue for constructing
appropriate units for cultural phylogenetics. O'Hara (1997, 323) has further suggested
that “tree thinking” complements the population perspective by providing an explicit

historic dimension (O'Hara, 1997, 324-5; my emphasis):

Tree thinking is simply the phylogenetic counterpart to population
thinking, and like population thinking it has brought a more
completely evolutionary perspective to systematics...Tree thinking, in
contrast to group thinking, considers species in a phylogenetic context,
not as independent replicates but as parts of a single phylogenetic
tree. If we seek to understand common causes acting in evolution then
the replicates we need to examine are not species, but the evolutionary
events that are of interest in a particular study, and this can only be
done by plotting those events on a tree...Although tree thinking...is an
aspect of systematic biology, the idea of tree thinking isn’t necessarily

tied to living things — all it requires is descent and inheritance.

A great number of recent studies have advanced the use of tree-building
approaches in anthropology and archaeology (see chapters and references in: Lipo et
al., 2006, Mace et al., 2005, O'Brien, 2008, O'Brien et al., 2003). Here, I investigate
one of these approaches using a case study from the Southern Scandinavian Late
Glacial. In particular, the resulting phylogenetic diagrams will be explored as tools for

defining archaeological cultures.

Defining archaeological taxonomic units

Although Gamble and colleagues have reopened the discussion on taxonomic

units in archaeological analyses, they fail to provide an adequate methodology for

actually constructing such units. Taxonomies remain inert classification exercises



unless they are placed into an explicitly evolutionary framework (see Riede, in press-
b; Fig. 2). The subjects of evolutionary archaeological analysis are the “learning
lineages” (Harmon et al., 2006, 209) of craft production, manifest in their consistent

and repeated material expressions.

By virtue of their biological endowment, humans are strongly predisposed towards
both learning (Fragaszy and Perry, 2003, Laland, 2004, Reader and Laland, 2003,
Shennan and Steele, 1999, Tomasello et al., 1993) as well as teaching (Tehrani and
Riede, 2008, Thornton and Raihani, 2008). Contexts of scaffolded learning and
indeed of active teaching can, at least on occasion, be identified in the archaeological
record (see Bamforth and Finlay, 2008). Although other methods for identifying the
appropriate units of cultural transmission (Pocklington, 2006, Pocklington and Best,
1997) have been put forward, Apel (2008), Apel and Darmark (2007), Riede (2006a,
Riede, 2008b) and Tehrani and Riede (2008) have suggested that detailed
technological analyses, following the chaine opératoire approach, can be used to
identify those elements of material culture that are consistently passed on from
generation to generation, at a level suitable for archaeological enquiry. Similarities in
material culture are generated through the historical relatedness of their makers and
their placement within communities of learners/teachers that persist over
archaeological time. On the level of the population of learners, such traits — as proxies
for the knowledge, skill and know-how — can be tracked in space and time.
Specifically for the Late Glacial, it can be demonstrated at several locales that
teaching played an important role in the transmission of craft skills (Bodu et al., 1990,
Pigeot, 1990) taking place at flint-knapping ‘schools’ and workshops (Fischer, 1988,
Fischer, 1989b, Fischer, 1990). Such traits are decidedly not memes (Dawkins, 1976)
or cultural viruses (Brodie, 1996, Cullen, 1996); these cannot be identified
archaeologically (Lake, 1998) if indeed they can be identified or exist at all (Aunger,
2006, Bloch, 2000, Boyd and Richerson, 2000, Sperber, 2000). Either way, a
replicator akin to genes is not a necessary condition for cultural evolution to follow

Darwinian principles (Henrich and Boyd, 2002, Henrich et al., 2008) and a focus on



knowledge and its material expression in durable craft items offers an empirically
more solid, and at least for archaeologists much more useful, starting point. Placing
knowledge and know-how firmly in the centre of an evolutionary approach to culture
further highlights the conceptual ground that this approach shares with other
archaeological paradigms, especially agentive ones (Riede, 2005, VanPool, 2008,
VanPool and VanPool, 2003). Although traditionally seen as theoretically conflicting,
Apel (2008, 95) has recently noted that, encouragingly, “this division of interest has
diminished as researchers use the operational chain approach in studies of
evolutionary aspects of artefact continuity and change”. As pointed out repeatedly by
Shennan (1989, 2004a, 2004b) these approaches are in fact complimentary, with the
evolutionary framework providing a diachronic perspective on individual action.

Such actions are executed by individuals (Dobres, 2000). In order to construct
archaeological taxonomic units grounded in empirical values, we must therefore begin
with individual artefacts. This approach largely parallels those by O’Brien and
colleagues (Darwent and O'Brien, 2006, O'Brien et al., 2001, O'Brien et al., 2002) and
Buchanan and Collard (2007, 2008a, 2008b), except that it foregrounds the relation of
the technological action to the attributes used in the analysis. Here, we focus on lithic
projectile points from the Southern Scandinavian Late Glacial. Projectile points in
general are often sensitive culture-historical markers (Beck, 1998) and the Southern
Scandinavian set is no exception (Fig. 3): “There are several grand changes in lithic
projectile points that provide horizon markers for all of northwestern Europe” (Price,
1991, 198). On the basis of these changes, the culture-historical sequence consists of
the Hamburgian culture (‘Classic’ and Havelte facies), and the Federmesser groups
(FMQG), followed by the Bromme and Ahrensburgian cultures (see Eriksen, 2002,
Terberger, 2006). Yet, as Fischer (1993, 52) points out “knowledge of the
geographical and chronological range of the four groups is as yet very limited. As a
result, any attempt to assess their inter-relationship must remain preliminary”. While
some workers (e.g. Madsen, 1996) have suggested that repeated episodes of
colonisation or landnam may have shaped this picture, others see the process as one
of gradual, continuous and autochthonous adaptation of local human groups to slowly
ameliorating climatic conditions (e.g. Fischer, 1989a, Fischer, 1991). However, recent
advances in environmental science have led to a major refinement of traditional time-
averaged climatic models based largely on relatively low-resolution pollen analyses

(Bjorck et al., 1998, Blockley et al., 2006, Burroughs, 2005, Eriksen, 2002). In
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particular, recent revisions of the dating for some of these techno-complexes (Grimm
and Weber, 2008) and the growing recognition that the Laacher See volcanic eruption,
dated to c. 13,000 BP (Baales et al., 2002, Blockley et al., 2008), had a major impact
on the culture-historical development in the area (Riede, 2007a, Riede, 2008a) make a
reassessment of the Southern Scandinavian Late Glacial both pressing and timely (see
Gramsch, 2004). Despite over 150 years of archaeological research in Southern
Scandinavia (Jensen, 1982, Klindt-Jensen, 1975), we remain “stymied...by our lack
of basic taxonomic knowledge of the parts that make up the things we identify as
societies” (Pocklington, 2006, 30). It is this lack of taxonomic clarity then, rather than
a particularly patchy database which makes unravelling the processes that have

shaped the Late Glacial archaeological record in this region so difficult.

For this study, a database of 607 projectile points was collated. Each specimen
was examined for a suite of 23 qualitative/technological and quantitative/metric traits
(Fig. 4 and Appendix 1). Using exploratory data analysis (e.g. Tukey, 1977), an
appropriate coding schemes for each character was devised. Interestingly, this
approach has recently been shown to not only facilitate a reasonably faithful (yet
strictly quantitative) discrimination of artefact classes, but that these classes match
meaningful definitions of populations using these very same artefacts (Abramov et al.,
2006; see also Begossi et al. [2008] for a discussion of how biological folk
taxonomies correspond to those derived using biological scientific principles). In an

initial analysis, NETWORK software (www.fluxus-engineering.com) was used to

construct a phylogenetic network, based on the entire database. Phylogenetic
networks are powerful new tools in phylogenetic analysis, specifically designed for
dealing with large amounts of data, and for investigating the reticulating or horizontal

transfer of genetic information (Bandelt et al., 1999, Morrison, 2005). Recent studies
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in cultural and linguistic phylogenetics have applied these (Forster and Toth, 2003,
Nakhleh et al., 2003, Nakhleh et al., 2005, Riede, 2008b) and similar (Bryant et al.,
2005, Lipo, 2006) methods to counteract the long-standing criticism that reticulation
and blending in cultural evolution obscure the historic/phylogenetic signal in cultural
data beyond retrieval (Brew, 1943, Kroeber, 1917, Moore, 1994, Terrell, 1988). The
results presented in Figure 5 show that although the network is no doubt complex, it
does show a significant tree-like structure. Moreover, the phylogenetic analysis
successfully recovers the broad typological categorisations previously offered, but
provides an explicit hypothesis of how these are related. The most salient feature of
the network graph is the different structures found within the four techno-complexes:
The more clustered patterns in the Bromme culture, for instance, imply fewer
strictures on flint knapping, its teaching and execution than, for instance, in the
Hamburgian. This notion is supported by broader technological analyses that view
Bromme technology as relatively “straightforward” (Madsen, 1992, 128), “wasteful”
(Fischer 1991, 116) and “simplified” (Barton, 1992, 192), while the Hamburgian flint
technology as highly elaborate, “a more complex technology, perfectly fitted to
having scarcer and perhaps more distant and varied lithic resources” (Madsen, 1992,
128). This complexity is somewhat paradoxical in light of the ready abundance of
high-quality flint in Southern Scandinavia (Madsen, 1993), but can be explained in
terms of historical inertia — a reflection of the Magdalenian ancestry of Hamburgian
groups (see Burdukiewicz and Schmider, 2000, Schmider, 1982). Alternatively, the
linear arrangement of Hamburgian clusters may indicate successive bottlenecking in

small populations under fairly tight regulation of craft production.

Incorporating the entire range of technological variability in the dataset used
here is conceptually attractive, but it distracts from the overall goal of defining
archaeological taxonomic units or cultures. Although individual idiosyncrasies are
clearly critical for generating cultural evolutionary processes by providing variation
on which these same processes can act, it is repeated behavioural patterns and

consistent trans-generational teaching and learning that are of interest here (see also
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O'Brien et al., 2002). The NETWORK software provides a useful statistical output
which allows a stepwise exclusion of characters from the analysis in order to refine
the phylogenetic signal (see Riede [2007b] for further details). The exclusion of
highly variable characters and the focus of stable ‘constellations of knowledge’
(Keller and Keller, 1996) reduces the dataset to a matrix of 16 archaeological

taxonomic units, each defined by twelve characters (Table 1).

For the analysis of such smaller datasets a number of techniques are available
(Felsenstein, 2004, Hall, 2004). Many archaeologists have used tree-building methods
to investigate both variability in stone artefacts in general (Cziesla, 1998, Kind, 1992)
as well as specifically European Late Glacial cultural differentiation (e.g.
Burdukiewicz, 1986, Burdukiewicz and Schmider, 2000), but invariably these were
so-called phenetic approaches, which are inadequate for distinguishing historical
relatedness (Brooks and McLennan, 1994). Both parsimony-based as well as
maximum likelihood (ML) approaches can be used to generate evolutionary trees, and
both methods can be used in the context of defining archaeological cultures
phylogenetically. Here we chose Bayesian phylogenetics because it provides a
statistically robust way of constructing phylogenies for use in comparative analyses
(Mace and Holden, 2005, Mace and Pagel, 1994). Bayesian statistics have already
been introduced to archaeology in the area of radiocarbon calibration (e.g. Buck,
2001) and functional artefact classification (Dellaportas, 1998). They offer a means of
incorporating uncertainty and prior information about the data into its analysis.
Bayesian phylogenetics is ideally suited for tackling what has become known as
‘Galton’s Problem’ (Naroll, 1961), first raised by Francis Galton in response to a
cross-cultural analysis of marriage patterns by Edward B. Tylor. Galton objected that
“some of the occurrences might result from transmission from a common source, so
that a single character might be counted several times from its mere duplicates”, in
other words that historically related units of analysis are not statistically independent
because they may be derived from a common ancestor (see Tylor, 1889, 272). All

comparative analyses, be they of cultural or biological data, are plagued by this
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methodological challenge and although a number of solutions have been suggested
(e.g. Denton, 2007, Hull, 1998), the use of phylogenies as hypotheses of historical
relatedness amongst the units under consideration allows valid statistical procedures
to be developed (Harvey and Pagel, 1991, Mace and Pagel, 1994, Pagel, 1992).
Contemporary comparative methods offer an arsenal of analytical techniques that take
account of Galton’s dilemma. They are “one of biology’s most enduring sets of
techniques for investigating evolution and adaptation” (Pagel and Meade, 2005, 235),
can be used to examine a variety to cultural processes, and have seen increasing use
by phylogenetically-minded anthropologists (Mace and Holden, 2005, Mace and
Pagel, 1997, Mace and Pagel, 1994, Mace and Sellen, 1997).

The results of this analysis are presented in Figure 6. Not surprisingly, some of
the traditional typologically defined groupings are evident. However, it is noteworthy
that statistical support for the Hamburgian clades is low and that FMG and
Hamburgian (esp. Havelte Group) taxa are often grouped together. In light of recent
dating evidence (Grimm and Weber, 2008), this can perhaps be interpreted as an
indication of significant interactions between these northern and southern groups
respectively. The Bromme clade is both robust and highly diverse. This clade was the
result of the isolation of northern groups following the eruption of the Laacher See
volcano and the subsequent demographically-mediated loss of bow-and-arrow
technology as well as more complex stone working skills (Riede, 2007a, Riede,
2008a). Indeed, this culture can be defined as a monophyletic clade (an ancestor and
all its descendants). Interestingly, the tanged point groups (the Bromme [clade A] and
Ahrensburgian [clade B] taxa in clade C) are a sub-group of the Arch-backed Point
complex (ABP: the Late Magdalenian and Federmesser tradition; clade D).
Phylogenetically, they are not therefore equivalent units and cannot be separated at
the level of a ‘culture’. Hierarchical schemes for subdividing Late Glacial cultures are
not, of course, new (Kozlowski, 1999, Schwabedissen, 1954), but framing such a
hierarchy explicitly and on the basis of individual artefact morphologies provides a
useful starting point for exploring the processes that created these hierarchical
patterns in the first place. For instance, elsewhere I use this phylogeny to explore
whether the introduction of domestic dogs played a role in enabling and structuring
the Late Glacial re-colonisation process (Riede, in prep.). Long presumed to have
been important in this process (Eriksen, 1996, 2000), this key ‘innovation’ can be

seen as part of the human constructed niche (Bleed, 2006) and in investigating this
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niche construction process it is critically important that, following Galton, we control

for the historical relatedness of the units under study (Odling-Smee et al., 2003).

While there are no straightforward means of deciding which level of
branching defines an archaeological ‘culture’, workers can now decide which clades
or components of the tree may collectively be referred to as a ‘cultural’ group. In any
case, we now have an explicit hypothesis of historical relatedness of craft lineages
manifest empirically in the archaeological record. Even simple trees are not
straightforward in their interpretation (Sandvik, 2008) and, certainly, the picture of
Late Glacial technological diversity suggested here is somewhat more complicated
than previously proffered schemes, but it arguably constitutes a significant
improvement over previous uni-lineal, typological schemes in that it facilitates further
analysis. The great strength of evolutionary analyses is that they often reveal counter-

intuitive insights and that it draws our attention towards new avenues of investigation.

Conclusion

In 1847, William Whewell (1847, 637) noted that “Comparative Archaeology”, along
with a geology and historical linguistics is a historical science that is conducted
differently to fields such as physics and chemistry. Historical events, he added, are
contingent, necessitating the parallel investigation of patterns and processes of change
and causality (see also Bintliff [1999] and O'Brien and Lyman [2000] for more recent
discussions). A little later, Darwin proposed a mechanism that produces these
sequences of contingent changes in the biological world, and shortly after the
publication of his Origin some 150 years ago references to this mechanism — descent
with modification — become more common in some archaeological writings.
Montelius, for instance, picked up on the similarities between palaecontology and
archaeology suggesting that there is much methodological and epistemological

overlap. However, the early part of the 20" century saw an “eclipse of Darwinism”
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(Huxley, 1943, 22; also Bowler, 1983) and an intellectual fragmentation of the
sciences. The revolutionary rejection of essentialism and typological thinking in
biology, whose implications on unit-building are profound and still debated today,
passed by the archaeological establishment (see discussions by Sackett [1991] for a
discussion of this with regards to French Palaeolithic research, and O'Brien and
Lyman [1999] and O'Brien and Lyman [2000] for a more general treatment from an
American perspective).

It is argued here that the bottom-up construction of units for diachronic
cultural studies rooted in individual technical action provides an empirically-grounded
rationale for the application of phylogenetic methods to archaeological data. Although
numerous scholars, especially in Eastern Europe (e.g. Kozlowski and Kozlowski,
1979) have used explicit taxonomic approaches to archaeological classification and
even tree-building and network methods for data analysis (e.g. Burdukiewicz, 1986,
Schild, 1984), these were methodologically flawed. Contemporary phylogenetic
principles were not readily adopted in Eastern Europe and Russia (Todes, 1989) and
this may be reflected in the use of phenetic rather than phylogenetic methods in
archaeology. It is argued here that detailed technological analyses allow us to
construct units of analysis that index ‘culture’ as a system of social information
transmission (Boyd and Richerson, 1985). Placing these units in nested hierarchies of
increasingly exclusive shared characters facilitates both the definition of ‘cultures’ —
strictly perhaps as monophyletic clades — as well as the comparative analysis of casual
processes acting upon these units in the first place. Ultimately, which clades or
clusters of clades we designate as a ‘culture’ is an arbitrary decision. Archaeological
data provides access primarily to the actions of past people as manifest in durable
material culture. If we build our definitions of ‘cultures’ from this database, any such
definition will not be equivalent to those used by ethnographers. Artefact types are the
common “idiom of description” (Sackett, 1999, 115) in archaeology, and talking of
archaeological ‘cultures’ is certainly a useful linguistic convention. As such the notion
cannot readily be abandoned, but much like the typological approach as a whole, it
holds only limited analytical utility (see Bisson [2000] for an archaeological
argument, and Levit and Meister [2006] for a biological one). In contrast, a
phylogenetic definition of archaeological cultures based on an explicit use of ATUs

that reflect past human actions, renders such groupings analytically tractable.
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We must not forget, however, that phylogenies are always merely hypotheses
of relatedness based on current knowledge and characters that are specific to a given
dataset. Although a phylogenetic definition of ‘culture’ may not be epistemologically
unassailable (Lee, 2003, Lee and Skinner, 2008), Pagel (1994, 30) has stressed that
“pragmatism is a virtue in science, and...strict adherence to epistemological criteria,
although laudable in principle, can often hinder rather than promote the understanding
of empirical phenomena”. Here, I endorse such a pragmatic stance and have presented
first steps towards an operational definition of culture under the umbrella of
evolutionary archaeological theory. A cultural phylogenetic framework demands
explicit units, but it makes these units comparable and it opens the door to further,
empirical analyses that rely on the construction of precisely such units.

The tracing of individual craft lineages for a single class of tools is the first
step in a more comprehensive analysis of material culture (Riede, 2008b, VanPool et
al., 2008). Methods for collating and comparing phylogenies that are historically
associated are available (Page, 2003, Page and Charleston, 1998) and hold the
promise of building more synthetic pictures of cultural evolution that draw on a wide
range of craft production domains (e.g. lithics, ceramics, artistic production; Riede, in
press-b). The conceptual overlap between the data employed, and the analytical
challenges faced by evolutionary biologists and archaeologists may warrant the
application of such co-phylogenetic approaches. Unfortunately, there is still
considerable misunderstanding about the remit, goals and limits of an evolutionary
archaeology (see Kristiansen [2004], Shennan [2004a] and Henrich et al. [2008] for
discussions), but with regards to the definition of archaeological cultures evolutionary
archaeologists “understand the problem of units and scale, accepting that a cultural
phylogeny represents in only the broadest of terms the path that most of the members
of a culture followed...The key word is broadly; no phylogeneticist would view a
cultural phylogeny using ‘cultures’ as taxonomic units as anything but a broad picture
of ancestry” (O'Brien et al., 2008, 54). The mere definition of cultures, however, is
not the ultimate goal of anthropology or archaeology. What we are interested in is
addressing and explaining the processes that have shaped our past, that shape our
present. It is quite clear that traditional, implicit, typological definitions of culture are
analytically moribund: “culture is everything to anthropology, and it could be argued
that in the process it has also become nothing” (Foley and Lahr, 2003, 109). The

approach outlined here suggests a rather narrower, somewhat reductionist, and
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knowledge-centred definition of culture. It promotes a return to a more decidedly
comparative archaeology in the sense of Whewell and Hildebrand and in so doing it

offers new ways to examine the processes that are at the heart of archaeological

inquiry.
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Appendix 1. List of all traits measured and calculated. For similar attempts at
describing Late Glacial armature shape see Fischer (1985), Burdukiewicz and
Schmider (2000), Ikinger (1998), Szymczak (1987), Madsen (1992), Madsen (1996),
Hahn (1993), and Beckhoft (1967).

[. Maximum length
II. Maximum width
III. Maximum thickness
IV. Body/tang ratio
V. Percussion bulb presence & morphology
VI. Tang orientation vis-a-vis bulb of percussion
VII. Tang retouch direction, right
VIII. Tang retouch direction, left
IX. Tang retouch length, right
X. Tang retouch length, left
XI. Hafting notch (presence/absence)
XII. Tang symmetry
XIII. Tang alignment vis-a-vis midline
XIV. Shoulder angle, right
XV. Shoulder angle, left
XVI. Tip angle
XVII. Tip retouch intensity, right
XVIIIL.  Tip retouch intensity, left
XIX. Tip retouch direction, right
XX. Tip retouch direction, left
XXI. Tip retouch length, right
XXII. Tip retouch length, left
XXIII. Tip alignment
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Table 1. Characters and character states used in the Bayesian tree-building exercise.

CHARACTER CHARACTER
Character State Character State
I. Maximum Length VII. Tang Retouch
0.<45mm 0. Opposing
1. 45mm - 68mm 1. None
2.>68mm 2. Same side
II. Maximum Width VIII. Tang Symmetry
0.< 19mm 0.>2.5
1.> 19mm 1.1.5-2.5
2.1.0-14
II1. Maximum Thickness
0. <5mm IX. Tip Retouch
1.>5mm 0. None
1. Unilateral
IV. Size® 2. Bilateral
0.<39
1.39-58 X. Combined Tang/Body Ratio®
2.59-166 0.<23
3.>166 1.23-42
2.>42
V. Tang/Body Ratio”
0. Unilateral retouch XI. Retouch Extent Ratio®
1. No tang 0.4-18
2.<2.0 1.19-40
3.22.0 2.>40

VI. Percussion Bulb Morphology
0. Faint bulb
1. Pronounced bulb
2. Distinct Bulb with scarring

 Size = Length x Width x Thickness.

XII. Tang Retouch Symmetry
0.<14
1. No tang
2.>14

Y Tang/Body Ratio is the ratio between maximum length and the lowest common tang measurement of a

specimen (i.e., however far retouch extends on both sides of the specimen).

¢ For this ratio maximum length is divided by the tang/body ratio of the specimen.

4 This is calculated by adding together the total retouch extent of a given specimen and dividing this by

length multiplied with width
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Figures and figure captions
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Figure 1. An archaeological culture (Culture 1) as a heterogeneous population of

teachers/learners (o and ) and their intellectual and/or artefactual sub-lineages. The

various modes of cultural transmission (vertical, oblique, horizontal; see MacDonald,

1998) produce complex patterns of expression. Over time/generations, when the

horizontal transmission between two segments of the ancestral population diminishes,

empirically recognisable new cultures arise (Cultures 1’ and 2). Which particular

mode of transmission dominates at a given time is an empirical question (Bellwood,

1996). Note that what is not shown here is that in each generation some individuals

are likely to leave no cultural descendant, terminating a particular sub-lineage. This

figure is redrawn from Hennig (1966).
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Equivalent Examples from Gamble
et al. (2005) > this study

ATU1 |Period Palaeolithic, Mesolithic,
> Late Upper Palaeolithic

Sub-period Early Mesolithic,
> Terminal Palaeolithic

ATU2 | Techno- Aurgignacian,
complex / > Arch-Backed Piece
Culture Complex
Culture / Upper Magdalenian,
Industry > Hamburgian, Bromme
Industry / Magdalenian IV,
assemblage > Havelte phase
ATU3 | Artefacts / Navettes, Mouilah points,
type fossils > Zinken, Bromme points,
Wehlen scraper
Attribute Scalar retouch, truncation,

> tang-thickness /
orientation, tip retouch

Figure 2. Left, the division of archaeological taxonomic units for the North European
Late Glacial suggested by Gamble and colleagues. Right, a schematic representation
of how these units may map onto to a phylogenetic branching diagram. Such diagrams
must be generated, and read, from bottom to top beginning with the smallest units

distinguishable by a shared history of social information transmission.
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Figure 3. A culture historical scheme for some regions in Northern Europe,
juxtaposed to the high-resolution 80" temperature proxy record of the GISP2 ice-
core. The scheme is originally based on Baales (2002), but modified in light of recent
work (see text and Riede, 2007b).
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XVII. IV.
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XXII. XXI.

° IX.

XV. XIV.

V.

® i
[

XILI.

Figure 4. An example of the lithic armatures measured fort his study. This particular

XIII.

specimen is the classic ‘Bromme’ or large tanged point from Nerre Lyngby, northern
Denmark, one of the first Palaeolithic artefacts identified in Scandinavia (Jessen and
Nordmann, 1915). Photo by the author with permission of the National Museum of
Denmark, Copenhagen. All attributes measured and those used in the final phylogeny-

building exercise are listed in Appendix 1.
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Hamburgian
O Federmesser
® Bromme
® Ahrensburgian
® Not known/identified

Figure 5. A phylogenetic network of Late Glacial projectile points from Southern
Scandinavia. Node size is proportional to the number of actual artefacts that fall into it
and each node is shade-coded by its typological composition. The typological
assessment of the excavator or curator is followed in this. Note the contrast between,
for instance, the Bromme cluster with many smaller but highly connected nodes and
the Hamburgian cluster showing a more linear arrangement with, on average, larger
nodes. Guidelines for the interpretation of phylogenetic network graphs are given by

Bandelt et al. (1995) and Bandelt et al. (1999).
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Figure 6. The consensus tree based on a sample of 100 Bayesian trees produced using

the Markov Chain Monte Carlo (MCMC) methods implemented in BayesPhylogenies
(Pagel and Meade, 2004). The model of evolution used is a simple multistate model
(KSTATES), where the rates of gain and loss of the traits are presumed to be equal.
10,000,000 iterations were run and the tree universe sampled at every 40,000"
iteration to ensure statistical independence of each sample. The tree shown here is the
consensus tree of the last 100 trees in the resulting sample. The numbers along the
branches are the posterior branch support. Note that support for some clades is rather
low. This tree is rooted with the taxon that contains dates from the site with the oldest
radiocarbon date in the region (Ahrenshoft: see Clausen, 1998), belonging to the
(‘Classic’ Hamburgian culture). This correspondence may indicate the degree to
which horizontal transmission has shaped these taxa and their position. Only coherent
clades with high branch support, for instance clade A (Bromme Culture) should be
used to define archaeological ‘cultures’. As in Figure 5 the pie charts behind each
taxon show the typological composition of each taxon. The mixed composition of
some taxa may be due to misclassification of specimens, in particular those derived
from older excavations. The difficulty of distinguishing morphologically and
technologically between some Hamburgian and Ahrensburgian artefacts, for instance,

has created some confusion about the relatedness of these groups. Before radiocarbon
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dates became available, the Ahrensburgian was commonly seen as a direct descendant
of the Hamburgian (e.g. Bordes, 1968), in part because both groups practiced
specialised reindeer hunting economies, but despite the fact that there are salient
differences in their technology, settlement pattern and demography (Riede, 2007c,
Riede, in press-a). Note also the occurrence of large tanged points assigned to FMG
on contextual grounds. These make up parts of the ancestral Bromme taxa and
indicate that the origin of this clade or culture must be sought in the Federmesser

groups of the middle Allered (Riede, 2007a, Riede, 2008a).

26



References

Aberg, N. (1929). Typologie. In Ebert, M. (Ed.) Reallexikon der Vorgeschichte. Band
13. (pp. 508-516). Berlin: Verlag Walter de Gruyter & Co.

Abramov, I., Farkas, A. & Ochsenschlager, E. (2006). A Study in Classification: Style
and Visual Perception. Visual Anthropology, 19, 255-274.

Apel, J. (2008). Knowledge, Know-how and Raw Material - The Production of Late
Neolithic Flint Daggers in Scandinavia. Journal of Archaeological Method
and Theory, 15(1), 91-111.

Apel, J. & Darmark, K. (2007). Den flathuggna pilspetsens fylogeni. Mellansvenskt
stenhantverk ur ett kulturevolutionistiskt perspektiv. In N. Stenback (Ed.)
Stendlder i Uppland. Uppdragsarkeologi och eftertanke (pp. 31-65). Uppsala:
Arkeologi E4.

Aunger, R. (2006). An Agnostic View of Memes. In Wells, J. C. K., Strickland, S.
and Laland, K. N. (Eds.) Social Information Transmission and Human
Biology. (pp. 89-96). London: CRC Press.

Baales, M. (2002). Der spdtpaldolithische Fundplatz Kettig: Untersuchungen zur
Siedlungsarchdologie der Federmesser-Gruppen am Mittelrhein. Bonn:
Verlag Rudolf Habelt GmbH.

Baales, M., Joris, O., Street, M., Bittmann, F., Weninger, B. & Wiethold, J. (2002).
Impact of the Late Glacial Eruption of the Laacher See Volcano, Central
Rhineland, Germany. Quaternary Research, 58, 273-288.

Bamforth, D. & Finlay, N. (2008). Introduction: Archaeological Approaches to Lithic
Production Skill and Craft Learning. Journal of Archaeological Method and
Theory, 15(1), 1-27.

Bandelt, H.-J., Forster, P. & R6hl, A. (1999). Median-joining networks for inferring
intraspecific phylogenies. Molecular Biology and Evolution, 16, 37-48.
Bandelt, H.-J., Forster, P., Sykes, B. C. & Richards, M. B. (1995). Mitochondrial
portraits of human populations using median networks. Genetics, 141(2), 743-

753.

Barton, R. N. E. (1992). Hengistbury Head, Dorset. Volume 2: The Late Upper
Palaeolithic & Early Mesolithic Sites. Oxford: Oxford Committee for
Archaeology.

Beck, C. (1998). Projectile Point Types as Valid Chronological Units. In Ramenofsky,
A. F. and Steffen, A. (Eds.) Unit Issues in Archaeology. Measuring Time,
Space, and Material. (pp. 21-40). Salt Lake City: University of Utah Press.

Beckhoft, K. (1967). Zur jungpaldolithischen Kerbspitze. Die Kunde N.F., 18, 8-15.

Begossi, A., Clauzet, M., Figueiredo, J. L., Garuana, L., Lima, R. V., Lopes, P. F.,
Ramires, M., Silva, A. L. & Silvano, R. A. M. (2008). Are Biological Species
and Higher-Ranking Categories Real? Fish Folk Taxonomy on Brazil's
Atlantic Forest Coast and in the Amazon. Current Anthropology, 49(2), 291-
306.

Bellwood, P. (1996). Phylogeny vs. Reticulation in Prehistory. Antiquity, 70, 881-890.

Bintliff, J. L. (1999). Structure and Contingency: Evolutionary Processes in Life and
Human Society. London: Leicester University Press.

Bisson, M. S. (2000). Nineteenth Century Tools for Twenty-First Century
Archaeology? Why the Middle Paleolithic Typology of Frangois Bordes Must
Be Replaced. Journal of Archaeological Method and Theory, 7(1), 1-48.

27



Bjorck, S., Walker, M. J. C., Cwynar, L. C., Johnsen, S., Knudsen, K.-L., Lowe, J. J.,
Wohlfarth, B. and INTIMATE members (1998). An Event Stratigraphy for the
Last Termination in the North Atlantic Region based on the Greenland ice-
core record: a proposal by the INTIMATE group. Journal of Quaternary
Science, 13(4), 283-292.

Bleed, P. (2006). Living in the Human Niche. Evolutionary Anthropology, 15, 8-10.

Bloch, M. (2000). A well-disposed social anthropologist's problems with memes. In
Aunger, R. (Ed.) Darwinizing Culture. The Status of Memetics as a Science.
(pp. 189-204). Oxford: Oxford University Press.

Bloch, M. (2005). Essays on Cultural Transmission. London: Berg.

Blockley, S. P. E., Blockley, S. M., Donahue, R. E., Lane, C. S., Lowe, J. J. &
Pollard, A. M. (2006). The chronology of abrupt climate change and Late
Upper Palaeolithic human adaptation in Europe. Journal of Quaternary
Science, 21(5), 575-584.

Blockley, S. P. E., Ramsey, C. B., Lane, C. S. & Lotter, A. F. (2008). Improved age
modelling approaches as exemplified by the revised chronology for the
Central European varved lake Soppensee. Quaternary Science Reviews, 27(1-
2), 61-71.

Bodu, P., Karlin, C. & Ploux, S. (1990). Who’s who? The Magdalenian flintknappers
of Pincevent, France. In Cziesla, E., Eickhoff, S., Arts, N. and Winter, D.
(Eds.) The Big Puzzle: International Symposium on Refitting Stone Artefacts,
Monrepos, 1987. (pp. 143-163). Bonn: Holos.

Bordes, F. (1968). The Old Stone Age. London: Weidenfeld & Nicolson.

Bowler, P. J. (1983). The Eclipse of Darwinism: anti-Darwinian evolution theories in
the decades around 1900. Baltimore, MA.: Johns Hopkins University Press.

Boyd, R. & Richerson, P. J. (1985). Culture and the evolutionary process. Chicago,
IL.: University of Chicago Press.

Boyd, R. & Richerson, P. J. (2000). Memes: Universal Acid or a Better Mouse Trap.
In Aunger, R. (Ed.) Darwinizing Culture: The Status of Memetics as a
Science. (pp. 143-162). Oxford: Oxford University Press.

Brew, J. O. (1943). Archaeology of the Alkali Ridge, Southeastern Utah. With a
Review of the Mesa Verde Division of the San Juan and Some Observations on
Archaeological Systematics. Cambridge, MA.: Peabody Museum of American
Archaeology and Ethnology.

Brodie, R. (1996). Virus of the mind: the new science of the meme. Seattle, WA.:
Integral Press.

Brooks, D. R. & McLennan, D. A. (1994). Historical ecology as a research
programme: scope, limitations and the future. In Eggleton, P. and Vane-
Wright, R. 1. (Eds.) Phylogenetics and Ecology. (pp. 1-27). London: Academic
Press.

Bryant, D., Filimon, F. & Gray, R. D. (2005). Untangling our Past: Languages, Trees,
Splits and Networks. In Mace, R., Holden, C. J. and Shennan, S. J. (Eds.) The
Evolution of Cultural Diversity. A Phylogenetic Approach. (pp. 67-83).
London: UCL Press.

Buchanan, B. & Collard, M. (2007). Investigating the peopling of North America
through cladistic analyses of Early Paleoindian projectile points. Journal of
Anthropological Archaeology, 26(3), 366-393.

Buchanan, B. & Collard, M. (2008a). Phenetics, cladistics, and the search for the
Alaskan ancestors of the Paleoindians: a reassessment of relationships among

28



the Clovis, Nenana, and Denali archaeological complexes. Journal of
Archaeological Science, 35(6), 1683-1694.

Buchanan, B. & Collard, M. (2008b). Testing Models of early Paleoindian
Colonization and Adaptation Using Cladistics. In O'Brien, M. J. (Ed.) Cultural
Transmission and Archaeology: Issues and Case Studies. (pp. 59-76).
Washington, D.C.: Society for American Archaeology Press.

Buck, C. E. (2001). Applications of the Bayesian Statistical Paradigm. In Brothwell,
D. R. and Pollard, A. M. (Eds.) Handbook of Archaeological Sciences. (pp.
695-702). Chichester: John Wiley.

Burdukiewicz, J. M. (1986). Late Pleistocene Shouldered Point Assemblages in
Western Europe. Leiden: E.J. Brill.

Burdukiewicz, J. M. & Schmider, B. (2000). Analyse comparative des pointes a cran
hambourgiennes du Bassin de I'Oder et des pointes a cran magdaléniennes du
Bassin parisien. In Bodu, P., Christensen, M. and Valentin, B. (Eds.) L'Europe
centrale et septentrionale au Tardiglaciaire. Mémoires du Musée de
Préhistoire d'lle-de-France no 7, Nemours. (pp. 97-108). Nemours: APRAIF.

Burroughs, W. J. (2005). Climate Change in Prehistory. The End of the Reign of
Chaos. Cambridge: Cambridge University Press.

Clarke, D. L. (1968). Analytical Archaeology. London: Methuen & Co.

Clausen, I. (1998). Neue Untersuchungen an spiteiszeitlichen Fundpldtzen der
Hamburger Kultur bei Ahrenshoft, Kr. Nordfriesland. Ein Vorbericht.
Archdologische Nachrichten aus Schleswig-Holstein, 8, 8-49.

Cullen, B. S. (1996). Cultural Virus Theory and the Eusocial Pottery Assemblage. In
Maschner, H. D. G. (Ed.) Darwinian Archaeologies. (pp. 43-59). New York,
N.Y.: Plenum.

Cziesla, E. (1998). Anmerkungen zu flachenretouschierten Pfeilspitzen. Mitteilungen
der Berliner Gesellschaft fiir Anthropologie, Ethnologie und Urgeschichte, 19,
115-132.

Darwent, J. & O'Brien, M. J. (2006). Using Cladistics to Construct Lineages of
Projectile Points from Northeastern Missouri. In Lipo, C. P., O'Brien, M. J.,
Collard, M. and Shennan, S. J. (Eds.) Mapping our Ancestors. Phylogenetic
Approaches in Anthropology and Prehistory. (pp. 185-208). New Brunswick,
N.J.: AldineTransaction.

Dawkins, R. (1976). The Selfish Gene. Oxford: Oxford University Press.

Dellaportas, P. (1998). Bayesian classification of Neolithic tools. Journal of the Royal
Statistical Society: Series C (Applied Statistics), 47(2), 279-297.

Denton, T. (2007). Yet Another Solution to Galton's Problem. Cross-Cultural
Research, 41(1), 32-45.

Dobres, M.-A. (2000). Technology and Social Agency. Oxford: Blackwell.

Eerkens, J. & Lipo, C. P. (2005). Cultural transmission, copying errors, and the
generation of variation in material culture and the archaeological record.
Journal of Anthropological Archaeology, 24, 316-334.

Eerkens, J. & Lipo, C. P. (2007). Cultural Transmission Theory and the
Archaeological Record: Providing Context to Understanding Variation and
Temporal Changes in Material Culture. Journal of Archaeological Research,
15 (239-274.

Eerkens, J. W. & Bettinger, R. L. (2008). Cultural Transmission and the Analysis of
Stylistic and Functional Variation. In O'Brien, M. J. (Ed.) Cultural
Transmission and Archaeology: Issues and Case Studies. (pp. 21-38).
Washington, D.C.: Society for American Archaeology Press.

29



Ereshefsky, M. (Ed.) (1992). The Units of Selection. Essays on the Nature of Species.
Cambridge, MA: MIT Press.

Eriksen, B. V. (1996). Regional Variation in Late Pleistocene Subsistence Strategies.
Southern Scandinavian Reindeer Hunters in a European Context. In Larsson,
L. (Ed.) The Earliest Settlement of Scandinavia and its relationship with
neighbouring areas. (pp. 7-22). Stockholm: Almqvist & Wicksell.

Eriksen, B. V. (2000). Patterns of Ethnogeographic Variability in Late Pleistocene
Western Europe. In Peterkin, G. L. and Price, H. A. (Eds.) Regional
Approaches to Adaptation in Late Pleistocene Western Europe. (pp. 147-168).
Oxford: Oxbow.

Eriksen, B. V. (2002). Reconsidering the geochronological framework of Lateglacial
hunter-gatherer colonization of southern Scandinavia. In Eriksen, B. V. and
Bratlund, B. (Eds.) Recent studies in the Final Palaeolithic of the European
plain. (pp. 25-42). Hajbjerg: Jutland Archaeological Society.

Felsenstein, J. (2004). Inferring Phylogenies. Sunderland, MA.: Sinauer Associates,
Inc.

Fischer, A. (1985). Late Paleolithic Finds In Kristiansen, K. (Ed.) Archaeological
Formation Processes. The representativity of archaeological remains from
Danish Prehistory. (pp. 81-88). Copenhagen: Nationalmuseet.

Fischer, A. (1988). A Late Palaeolithic Flint Workshop at Egtved, East Jutland.
Journal of Danish Archaeology, 7, 7-23.

Fischer, A. (1989a). Hunting with Flint-Tipped Arrows: Results and Experiences
from Experiments. In Bonsall, C. (Ed.) The Mesolithic in Europe. (pp. 29-39).
Edinburgh: John Donald.

Fischer, A. (1989b). A Late Palaeolithic "School" of Flint-Knapping at Trollesgave,
Denmark. Results from Refitting. Acta Archaeologica, 60, 33-49.

Fischer, A. (1990). On Being a Pupil of a Flintknapper of 11,000 Years Ago. A
preliminary analysis of settlement organization and flint technology based on
conjoined flint artefacts from the Trollesgave site. In Cziesla, E., Eickhoff, S.,
Arts, N. and Winter, D. (Eds.) The Big Puzzle: International Symposium on
Refitting Stone Artefacts, Monrepos, 1987. (pp. 447-464). Bonn: Holos.

Fischer, A. (1991). Pioneers in deglaciated landscapes: The expansion and adaptation
of Late Palacolithic societies in Southern Scandinavia. In Barton, R. N. E.,
Roberts, A. J. and Roe, D. (Eds.) Late Glacial in north-west Europe: human
adaptation and environmental change at the end of the Pleistocene. (pp. 100-
122). Oxford: CBA.

Fischer, A. (1993). The Late Palaeolithic. In Hvaas, S. and Storgaard, B. (Eds.)
Digging into the Past: 25 Years of Archaeology in Denmark. (pp. 51-57).
Hgjbjerg: Jutland Archaeological Society.

Foley, R. A. (1987). Hominid species and stone tools assemblages: how are they
related? Antiquity, 61, 380-392.

Foley, R. A. & Lahr, M. M. (2003). On Stony Ground: Lithic Technology, Human
Evolution, and the Emergence of Culture. Evolutionary Anthropology, 12,
109-122.

Forster, P. & Toth, A. (2003). Toward a phylogenetic chronology of ancient Gaulish,
Celtic, and Indo-European. Proceedings of the National Academy of Sciences
of the United States of America, 100, 9079-9084.

Fragaszy, D. M. & Perry, S. (2003). The Biology of Traditions: Models and Evidence.
Cambridge: Cambridge University Press.

30



Gandert, K.-H. (1950). Typologie und Typostrophismus. In Kirchner, H. (Ed.) Ur-
und Friihgeschichte als Historische Wissenschaft. Festschrift zum 60.
Geburtstag von Ernst Wahle. (pp. 43-48). Heidelberg: Carl Winter
Universitétsverlag.

Gamble, C., Davies, W., Pettitt, P. & Richards, M. (2005). The Archaeological and
Genetic Foundations of the European Population during the Late Glacial:
Implications for 'Agricultural Thinking'. Cambridge Archaeological Journal,
15(2), 193-223.

Ghiselin, M. T. (1974). A Radical Solution to the Species Problem. Systematic
Zoology, 23, 536-544.

Gramsch, B. (2004). From the Late Palaeolithic to the early Mesolithic in northeastern
Germany. In Terberger, T. and Eriksen, B. V. (Eds.) Hunters in a Changing
World: Environment and Archaeology of the Pleistocene-Holocene Transition
(ca.11000-9000 BC) in Northern Central Europe (pp. 183-202). Rahden,
Westfalen: Verlag Marie Leidorf GmbH.

Grimm, S. B. & Weber, M.-J. (2008). The chronological framework of the
Hamburgian in the light of old and new '*C dates. Quartdr, 55, 17-40.

Hahn, J. (1993). Erkennen und Bestimmen von Stein- und Knochenartefakten.
Einfiihrung in die Artefaktmorphologie. Tiibingen: Archaeologica Venatoria.

Hall, B. G. (2004). Phylogenetic Trees Made Easy: A How-To Manual for Molecular
Biologists. New York, N.Y.: W.H. Freeman.

Harmon, M. J., VanPool, T. L., Leonard, R. D., VanPool, C. S. & Salter, L. A. (2006).
Reconstructing the Flow of Information across Time and Space: A
Phylogenetic Analysis of Ceramic Traditions from Prehispanic Western and
Northern Mexico and the American Southwest. In Lipo, C. P., O'Brien, M. J.,
Collard, M. and Shennan, S. J. (Eds.) Mapping our Ancestors. Phylogenetic
Approaches in Anthropology and Prehistory. (pp. 209-230). New Brunswick,
N.J.: AldineTransaction.

Harvey, P. H. & Pagel, M. D. (1991). The Comparative Method in Evolutionary
Biology. Oxford: Oxford University Press.

Hennig, W. (1966). Phylogenetic Systematics. Chicago, IL.: University of Illinois
Press.

Henrich, J. & Boyd, P. (2002). Why Cultural Evolution Does Not Require Replication
of Representations. Culture and Cognition, 2 (87-112.

Henrich, J., Boyd, R. & Richerson, P. (2008). Five Misunderstandings About Cultural
Evolution. Human Nature, 19(2), 119-137.

Hildebrandt, H. (1873). Den vetenskapeliga fornsforskningen, hennes uppgift, behof
och rdtt. Stockholm: L. Norman.

Hildebrandt, H. (1880). De forhistoriska folken I Europa. En handbok i jimférande
fornunskap. Stockholm: Jos. Seligmann & Co. Forlag.

Hull, D. L. (1965). The Effect of Essentialism on Taxonomy - Two Thousand Years
of Stasis. British Journal for the Philosophy of Science, 15, 314-326.

Hull, D. M. (1998). A Reconsideration of Galton's Problem (Using a Two-Sex
Population). Theoretical Population Biology, 54, 105-116.

Huxley, J. (1943). Evolution. The New Synthesis. London: Allen & Unwin.

Ikinger, E.-M. (1998). Der endeiszeitliche Riickenspitzen-Kreis Mitteleuropas.
Miinster: LIT.

Jablonka, E. & Lamb, M. J. (2005). Evolution in Four Dimensions: Genetic,
Epigenetic, Behavioural, and Symbolic Variation in the History of Life.
Cambridge, MA.: Bradford Books.

31



Jablonka, E. & Lamb, M. J. (2006). The evolution of information in the major
transitions. Journal of Theoretical Biology, 239, 236-246.

Jensen, J. (1982). The Prehistory of Denmark. London: Methuen.

Jessen, A. & Nordmann, V. (1915). Ferskvandslagene ved Norre Lyngby. Dansk
Geologiske Undersogelse, Raekke 11, No. 29. Copenhagen: C.A. Reitzel.

Keller, C. M. & Keller, J. D. (1996). Cognition and tool use. The blacksmith at work.
Cambridge: Cambridge University Press.

Kind, C.-J. (1992). Bemerkungen zur Differenzierung des siiddeutschen
Mittelpaldolithikums. Archdologisches Korrespondenzblatt, 22, 151-159.

Kjaergaard, P. C. & Gregersen, N. H. (2006). Darwinism comes to Denmark - The
Early Danish Reception of Charles Darwin’s Origin of Species. Ideas in
History, 1(1/2), 151-175.

Klindt-Jensen, O. (1975). A History of Scandinavian Archaeology. London: Thames
& Hudson.

Kozlowski, J. K. & Kozlowski, S. K. (1979). Upper Palaeolithic and Mesolithic of
Europe.  Taxonomy and Palaeohistory. Wroctaw: Prace Komisji
Archeologiczne;.

Kozlowski, S. K. (1999). The Tanged Points Complex. In Kozlowski, S. K., Gurba, J.
and Zaliznyak, L. L. (Eds.) Tanged Point Cultures in Europe. Read at the
International Archaeological Symposium. Lublin, September, 13-16, 1993.
(pp- 28-35). Lublin: Maria Curie-Sklodowska University Press.

Kristiansen, K. (2004). Genes versus agents. A discussion of the widening theoretical
gap in archaeology. Archaeological Dialogues, 11 (2), 77-99.

Kroeber, A. L. (1917). The Superorganic. American Anthropologist, 19(2), 163-213.

Kroeber, A. L. & Kluckhohn, C. (1978). Culture: a critical review of concepts and
definitions. Millwood, N.Y.: Kraus Reprint Co.

Kuper, A. (1999). Culture: The Anthropologists' Account. Cambridge, MA: Harvard
University Press.

Lake, M. (1998). Digging for Memes: the Role of Material Objects in Cultural
Evolution. In Renfrew, C. and Scarre, C. (Eds.) Cognition and Material
Culture: The Archaeology of Symbolic Storage. (pp. 77-88). Cambridge:
McDonald Institute Monographs.

Laland, K. N. (2004). Social learning strategies. Learning & Behavior, 32(1), 4-14.

Lee, M. S. Y. (2003). Species concepts and species reality: salvaging a Linnaean rank.
Journal of Evolutionary Biology, 16, 179-188.

Lee, M. S. Y. & Skinner, A. (2008). Hierarchy and clade definitions in Phylogenetic
Taxonomy. Organisms Diversity & Evolution, 8(1), 17-20.

Levit, G. S. & Meister, K. (2006). The history of essentialism vs. Ernst Mayr's
“Essentialism Story”: A case study of German idealistic morphology. Theory
in Biosciences, 124(3/4), 281-307.

Lewontin, R. C. (1970). The Units of Selection. Annual Review of Ecology and
Systematics, 1, 1-14.

Lipo, C. P. (2006). The Resolution of Cultural Phylogenies Using Graphs. In Lipo, C.
P., O'Brien, M. J., Collard, M. and Shennan, S. J. (Eds.) Mapping Our
Ancestors. Phylogenetic Approaches in Anthropology and Prehistory. (pp. 89-
108). New Brunswick, N.J.: AldineTransaction.

Lipo, C. P., O'Brien, M. J., Collard, M. & Shennan, S. J. (Eds.) (2006). Mapping our
Ancestors. Phylogenetic Approaches in Anthropology and Prehistory. New
Brunswick, N.J.: AldineTransaction.

32



Lyman, R. L. (2008). Cultural Transmission in North American Anthropology and
Archaeology, ca. 1895-1965. In O'Brien, M. J. (Ed.) Cultural Transmission
and Archaeology: Issues and Case Studies. (pp. 10-20). Washington, D.C.:
Society for American Archaeology Press.

Lyman, R. L. & O'Brien, M. J. (2003). Cultural Traits: Units of Analysis in Early
Twentieth-Century Anthropology. Journal of Anthropological Research, 59,
225-250.

Lyman, R. L. & O'Brien, M. J. (2004). A History of Normative Theory in Americanist
Archaeology. Journal of Archaeological Method and Theory, 11(4), 369-396.

MacDonald, D. H. (1998). Subsistence, sex, and cultural transmission in Folsom
culture. Journal of Anthropological Archaeology, 17, 217-239.

Mace, R. & Holden, C. J. (2005). A phylogenetic approach to cultural evolution.
Trends in Ecology and Evolution, 20(3), 116-121.

Mace, R., Holden, C. J. & Shennan, S. J. (Eds.) (2005). The Evolution of Cultural
Diversity. A Phylogenetic Approach. London: UCL Press.

Mace, R. & Pagel, M. D. (1994). The Comparative Method in Anthropology. Current
Anthropology, 35(4), 549-564.

Mace, R. & Pagel, M. D. (1997). Phylogenies and cultural evolution. Evolution and
Human Behavior, 18(5), 349-351.

Mace, R. & Sellen, D. W. (1997). Fertility and Mode of Subsistence: A Phylogenetic
Analysis. Current Anthropology, 38(5), 878-889.

Madsen, B. (1992). Hamburgkulturens flintteknologi i Jels (The Hamburgian Flint
Technology at Jels). In Holm, J. and Rieck, F. (Eds.) Istidsjegere ved
Jelssoerne. (pp. 93-131). Haderslev: Skrifter fra Museumsradet for
Senderjyllands Amt.

Madsen, B. (1993). Flint - extraction, manufacture and distribution. In Hvaas, S. and
Storgaard, B. (Eds.) Digging into the Past. 25 Years of Archaeology in
Denmark. (pp. 126-129). Hegjbjerg: Jutland Archaeological Society.

Madsen, B. (1996). Late Palaeolithic cultures of south Scandinavia: tools, traditions
and technology. In Larsson, L. (Ed.) The Earliest Settlement of Scandinavia
and Its Relationship with Neighbouring Areas. (pp. 61-73). Stockholm:
Almqvist & Wiksell.

Mayr, E. (1957). Species concepts and definitions. In Mayr, E. (Ed.) The Species
Problem. (pp. 1-22). Washington, D.C.: American Association for the
Advancement of Science.

Mayr, E. (1959). Typological versus Population Thinking. In Meggers, B. J. (Ed.)
Evolution and Anthropology: A Centennial Appraisal. (pp. 409-412).
Washington, D.C.: The Anthropological Society of Washington.

Mayr, E. (1976). Typological versus Population Thinking. In Mayr, E. (Ed.) Evolution
and the diversity of life: selected essays. (pp. 26-29). Cambridge, MA.:
Harvard University Press.

Mayr, E. (2000). A Critique from the Biological Species Concept Perspective: What
Is a Species, and What Is Not? In Wheeler, Q. D. and Meier, R. (Eds.) Species
Concepts and Phlogenetic Theory. A Debate. (pp. 93-100). New York, N.Y.:
Columbia University Press.

Mesoudi, A. (2008). Foresight in cultural evolution. Biology & Philosophy, 23(2),
243-255.

Mishler, B. D. & Theriot, E. C. (1999). The Phylogenetic Species Concept (sensu
Mishler and Theriot): Monophyly, Apomorphy, and Phylogenetic Species
Concepts. In Wheeler, Q. D. and Meier, R. (Eds.) Species Concepts and

33



Phylogenetic Theory. A Debate. (pp. 44-54). New York, N.Y.: Columbia
University Press.

Montelius, G. O. A. (1884). Den forhistoriska fornforskarens metod och material.
Antikvarisk Tidskrift for Sverige, 3(8), 1-28.

Montelius, G. O. A. (1899). Typologien eller utvecklingslaran tillimpad pa det
menskliga arbetet. Svenska Fornminnesforeningens Tidskrift 10(3), 237-268.

Montelius, G. O. A. (1903). Die Typologische Methode. Stockholm: Almqvist &
Wicksell.

Moore, J. H. (1994). Putting Anthropology Back Together Again: The Ethnogenetic
Critique of Cladistic Theory. American Anthropologist, 96(4), 925-948.
Morrison, D. A. (2005). Networks in phylogenetic analysis: new tools for population

biology. International Journal of Parasitology, 35, 567-582.

Nakhleh, L., Sun, J., Warnow, T., Linder, C. R., Moret, B. M. E. & Tholse, A. (2003).
Towards the development of computational tools for evaluating phylogenetic
network reconstruction methods. Pacific Symposium on Biocomputing, 8, 315-
326.

Nakhleh, L., Warnow, T., Ringe, D. & Evans, S. N. (2005). A comparison of
phylogenetic reconstruction methodfs on an Indo-European dataset.
Transactions of the Philological Society, 103(2), 171-192.

Naroll, R. (1961). Two Solutions to Galton's Problem. Philosophy of Science, 28(1),
15-39.

Nielsen, S. N. (2007). Towards an ecosystem semiotics - Some basic aspects for a
new research programme. Ecological Complexity, 4(3), 93-101.

Nixon, K. C. & Wheeler, Q. D. (1990). An amplification of the phylogenetic species
concept. Cladistics, 6, 211-223.

O'Brien, M. J. (Ed.) (2008). Cultural Transmission and Archaeology: Issues and Case
Studies. Washington, D.C.: Society for American Archaeology Press.

O'Brien, M. J., Darwent, J. & Lyman, R. L. (2001). Cladistics is useful for
reconstructing archaeological phylogenies: Paleoindian points from the
southeastern United States. Journal of Archaeological Science, 28, 1115-1136.

O'Brien, M. J. & Lyman, R. L. (1999). Seriation, Stratigraphy, and Index Fossils. The
Backbone of Archaeological Dating. New York, N.Y.. Kluwer
Academic/Plenum.

O'Brien, M. J. & Lyman, R. L. (2000). 4Applying Evolutionary Archaeology. A
Systematic Approach. New York, N.Y.: Kluwer Academic/Plenum.

O'Brien, M. J., Lyman, R. L., Collard, M., Holden, C. J., Gray, R. D. & Shennan, S. J.
(2008). Transmission, Phylogenetics, and the Evolution of Cultural Diversity.
In O'Brien, M. J. (Ed.) Cultural Transmission and Archaeology: Issues and
Case Studies. (pp. 39-58). Washington, D.C.: Society for American
Archaeology Press.

O'Brien, M. J., Lyman, R. L., Glover, D. S. & Darwent, J. (2003). Cladistics and
Archaeology. Salt Lake City, UT.: University of Utah Press.

O'Brien, M. J., Lyman, R. L., Saab, Y., Saab, E., J. Darwent, J. & Glover, D. S.
(2002). Two issues in archaeological phylogenetics: Taxon construction and
outgroup selection. Journal of Theoretical Biology, 215, 133-150.

O'Hara, R. J. (1997). Population thinking and tree thinking in systematics. Zoologica
Scripta, 26 (4), 323-329.

Odling-Smee, F. J. (2007). Niche Inheritance: A Possible Basis for Classifying
Multiple Inheritance Systems in Evolution. Biological Theory, 2(3), 276-289.

34



Odling-Smee, F. J., Laland, K. N. & Feldman, M. W. (2003). Niche Construction. The
Neglected Process in Evolution. Princeton, N.J.: Princeton University Press.

Page, R. D. (Ed.) (2003). Tangled Trees: Phylogeny, Cospeciation, and Coevolution.
Chicago, IL.: University of Chicago Press.

Page, R. D. & Charleston, M. A. (1998). Trees within trees: Phylogeny and historical
associations. Trends in Ecology & Evolution, 13, 356-359.

Pagel, M. (1994). The adaptationist wager. In Eggleton, P. and Vane-Wright, R. L.
(Eds.) Phylogenetics and Ecology. (pp. 29-51). London: Academic Press.

Pagel, M. & Meade, A. (2004). A phylogenetic mixture model for detecting pattern-
heterogeneity in gene sequence or character-state data. Systematic Biology,
53(4), 571-581.

Pagel, M. & Meade, A. (2005). Bayesin estimation of correlated evolution across
cultures: a case study of marriage systems and wealth transfer at marriage. In
Mace, R., Holden, C. J. and Shennan, S. J. (Eds.) The Evolution of Cultural
Diversity. A Phylogenetic Approach. (pp. 235-256). London: UCL Press.

Pagel, M. D. (1992). A method for the analysis of comparative data. Journal of
Theoretical Biology, 156(4), 431-442.

Pigeot, N. (1990). Technical and Social Actors: Flinknapping Specialists at
Magdalenian Etiolles. Archaeological Review from Cambridge, 9(1), 126-141.

Pitt Rivers, A. H. (1875). On the Principles of Classification Adopted in the
Arrangement of His Anthropological Collection, Now Exhibited in the
Bethnal Green Museum. The Journal of the Royal Anthropological Institute of
Great Britain and Ireland, 4, 293-308.

Pocklington, R. (2006). What Is a Culturally Transmitted Unit, and How Do We Find
One? In Lipo, C. P., O'Brien, M. J., Collard, M. and Shennan, S. J. (Eds.)
Mapping our Ancestors. Phylogenetic Approaches in Anthropology and
Prehistory. (pp. 19-31). New Brunswick, N.J.: Aldine Transaction.

Pocklington, R. & Best, M. L. (1997). Cultural evolution and units of selection in
replicating text. Journal of Theoretical Biology, 188, 79-87.

Price, T. D. (1991). The View from Europe: Concepts and Questions about Terminal
Pleistocene Societies. In Dillehay, T. D. and Meltzer, D. (Eds.) First
Americans: Search and Research. (pp. 185-208). Boca Raton, FL.: CRC Press.

Reader, S. M. & Laland, K. N. (Eds.) (2003). Animal Innovation. Oxtord: Oxford
University Press.

Riede, F. (2005). Darwin vs. Bourdieu. Celebrity Deathmatch or Postprocessual
Myth? Prolegomenon for the Reconciliation of Agentive-Interpretative and
Ecological-Evolutionary Archaeology. In Cobb, H., Price, S., Coward, F. and
Grimshaw, L. (Eds.) Investigating Prehistoric Hunter-Gatherer Identities:
Case Studies from Palaeolithic and Mesolithic Europe. (pp. 45-64). Oxford:
Oxbow.

Riede, F. (2006a). Chaine Operatoire - Chaine Evolutionaire. Putting Technological
Sequences in Evolutionary Context. Archaeological Review from Cambridge,
21(1), 50-75.

Riede, F. (2006b). The Scandinavian Connection. The Roots of Darwinian Thinking
in 19" Century Scandinavian Archaeology. Bulletin of the History of
Archaeology, 16(1), 4-19.

Riede, F. (2007a). Der Ausbruch des Laacher See-Vulkans vor 12.920 Jahren und
urgeschichtlicher Kulturwandel am Ende des Allerdd. Eine neue Hypothese
zum Ursprung der Bromme Kultur und des Perstunien. Mitteilungen der
Gesellschaft fiir Urgeschichte, 16, 25-54.

35



Riede, F. (2007b). Reclaiming the Northern Wastes - An Integrated Darwinian Re-
Examination of the FEarliest Postglacial Recolonization of Southern
Scandinavia. Unpublished Ph.D. thesis. Cambridge: University of Cambridge.

Riede, F. (2007c). ‘Stretched thin, like butter on too much bread...’: some thoughts
about journeying in the unfamiliar landscapes of late Palaeolithic Southern
Scandinavia. In Johnson, R. and Cummings, V. (Eds.) Prehistoric Journeys.
(pp. 8-20). Oxford: Oxbow.

Riede, F. (2008a). The Laacher See-eruption (12,920 BP) and material culture change
at the end of the Allerad in Northern Europe. Journal of Archaeological
Science, 35(3), 591-599.

Riede, F. (2008b). Maglemosian Memes: Technological Ontology, Craft Traditions
and the Evolution of Northern European Barbed Points. In O'Brien, M. J. (Ed.)
Cultural Transmission and Archaeology: Issues and Case Studies. (pp. 178-
189). Washington, D.C.: Society for American Archaeology Press.

Riede, F. (in press-a). Climate change, demography and social relations: an alternative
view of the Late Palaeolithic pioneer colonization of Southern Scandinavia. In
McCartan, S., Woodman, P. C., Schulting, R. J. and Warren, G. (Eds.)
Mesolithic Horizons. Papers presented at the Seventh International
Conference on the Mesolithic in Europe, Belfast 2005. Oxford: Oxbow.

Riede, F. (in press-b). Tangled Trees. Modeling Material Culture Change as Host-
Associate Co-Speciation. In Shennan, S. J. (Ed.) Pattern and Process in
Cultural Evolution. Berkeley, CA.: University of California Press.

Riede, F. (in prep.). A Method for Detecting Hunter-Gatherer Niche Construction in
Prehistory. Journal of Archaeological Method and Theory.

Rieppel, O. (2007). Species: kinds of individuals or individuals of a kind. Cladistics,
23(4), 373-384.

Sackett, J. R. (1991). Straight Archaeology French Style: The Phylogenetic Paradigm
in Historic Perspective. In Clark, G. A. (Ed.) Perspectives on the Past.
Theoretical Biases in Mediterranean Hunter-Gatherer Research. (pp. 109-
139). Philadelphia, PE: University of Pennsylvania Press.

Sackett, J. R. (1999). The Archaeology of Solvieux: an Upper Paleolithic Open Air
Site in France. Los Angeles, CA.: UCLA Institute of Archaeology.

Sandvik, H. (2008). Tree thinking cannot be taken for granted: challenges for teaching
phylogenetics. Theory in Biosciences, 127(1), 34-51.

Schild, R. (1984). Terminal Paleolithic of the North European Plain: A Review of
Lost Chances, Potential, and Hopes. Advances in World Archaeology, 3, 193-
274.

Schmider, B. (1982). The Magdalenian Culture of the Paris River-Basin and Its
Relationship with the Nordic Cultures of the Late Old Stone Age. World
Archaeology, 14(2), 259-269.

Schwabedissen, H. (1954). Die Federmessergruppen des nordwesteuropdischen
Flachlandes. Zur Ausbreitung des Spdt-Magdalénien. Neumiinster: Karl
Wachholtz Verlag GmbH.

Shanks, M. & Tilley, C. (1993). Re-Constructing archaeology: theory and practice.
London: Routledge.

Shennan, S. J. (1989). Cultural transmission and cultural change. In van der Leeuw, S.
and Torrence, R. (Eds.) What's New? A Closer Look at the Process of
Innovation. (pp. 330-346). London: Routledge.

Shennan, S. J. (2004a). Culture, society and evolutionary theory. Archaeological
Dialogues, 11(2), 107-114.

36



Shennan, S. J. (2004b). An evolutionary perspective on agency in archaeology. In
Gardner, A. (Ed.) Agency Uncovered: Archaeological perspectives on social
agency, power, and being human. (pp. 19-32). London: UCL Press.

Shennan, S. J. & Steele, J. (1999). Cultural learning in hominids: a behavioural
ecological approach. In Box, H. O. and Gibson, K. R. (Eds.) Mammalian
Social Learning: Comparative and Ecological Perspectives. (pp. 367-388).
Cambridge: Cambridge University Press.

Sperber, D. (1996). Explaining Culture. A Naturalistic Approach. Oxford: Blackwell.

Sperber, D. (2000). Why memes won't do. An objection to the memetic approach to
culture. In Aunger, R. (Ed.) Darwinizing Culture. The Status of Memetics as a
Science. (pp. 163-173). Oxford: Oxford University Press.

Szymczak, K. (1987). Perstunian Culture - The Eastern Equivalent of the Lyngby
Culture in the Neman Basin. In Burdukiewicz, J. M. and Kobusiewicz, M.
(Eds.) Late Glacial in central Europe: culture and environment. (pp. 267-
276). Wroctaw: Polskiej Akademii Nauk.

Tehrani, J. & Riede, F. (2008). Toward an archaeology of pedagogy: learning,
teaching and the faithful replication of complex cultural skills. World
Archaeology, 40(3), 316-331.

Terberger, T. (2006). From the First Humans to the Mesolithic Hunters in the
Northern German Lowlands - Current Results and Trends. In Mgller Hansen,
K. and Buck Pedersen, K. (Eds.) Across the Western Baltic Proceedings of the
archaeological conference “The Prehistory and Early Medieval Period in the
Western Baltic” in Vordingborg, South Zealand, Denmark, March 27th-29th
2003. (pp. 23-56). Vordingborg: Sydsjellands Museums Publikationer.

Terrell, J. E. (1988). History as a family tree, history as an entangled bank:
constructing images and interpretations of prehistory in the South Pacific.
Antiquity, 62, 642-657.

Thornton, A. & Raihani, N. J. (2008). The evolution of teaching. Animal Behaviour,
75(6), 1823-1836.

Todes, D. P. (1989). Darwin without Malthus: the struggle for existence in Russian
evolutionary thought. Oxford: Oxford University Press.

Tomasello, M., Kruger, A. C. & Ratner, H. H. (1993). Cultural learning. The
Behavioral and Brain Sciences, 16(3), 495-510.

Trigger, B. G. (2006). A History of Archaeological Thought. Cambridge: Cambridge
University Press.

Tukey, J. W. (1977). Exploratory Data Analysis. Reading, MA.: Addison-Wesley
Publishing Company.

Tylor, E. B. (1889). On a Method of Investigating the Development of Institutions;
Applied to Laws of Marriage and Descent. The Journal of the Anthropological
Institute of Great Britain and Ireland, 18, 245-272.

VanPool, C. S. (2008). Agents and Cultural Transmission. In O'Brien, M. J. (Ed.)
Cultural Transmission and Archaeology: Issues and Case Studies. (pp. 190-
200). Washington, D.C.: Society for American Archaeology Press.

VanPool, T. L., Palmer, C. T. & VanPool, C. S. (2008). Horned Serpents, Tradition,
and the Tapestry of Culture. In O'Brien, M. J. (Ed.) Cultural Transmission and
Archaeology: Issues and Case Studies. (pp. 77-90). Washington, D.C.: Society
for American Archaeology Press.

VanPool, T. L. & VanPool, C. S. (2003). Agency and Evolution: The Role of
Intended and Unintended Consequences of Action. In VanPool, T. L. and

37



VanPool, C. S. (Eds.) Essential Tensions in Archaeological Method and
Theory. (pp. 89-114). Salt Lake City, UT.: University of Utah Press.

Wells, J. C. K., Strickland, S. & Laland, K. N. (Eds.) (2006). Social Information
Transmission and Human Biology. London: CRC Press.

Wheeler, Q. D. & Platnick, N. I. (1999). The Phylogenetic Species Concept (sensu
Wheeler and Platnick). In Wheeler, Q. D. and Meier, R. (Eds.) Species
Concepts and Phylogenetic Theory. A Debate. (pp. 55-69). New York, N.Y.:
Columbia University Press.

Whewell, W. (1847). The philosophy of the inductive sciences: founded upon their
history. London: John W. Parker.

38



