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Abstract

It has been claimed that blending processes such as trade and exchange have always been more

important in the evolution of cultural similarities and differences among human populations than the

branching process of population fissioning. In this paper, we report the results of a novel comparative

study designed to shed light on this claim. We fitted the bifurcating tree model that biologists use to

represent the relationships of species to 21 biological data sets that have been used to reconstruct the

relationships of species and/or higher level taxa and to 21 cultural data sets. We then compared the

average fit between the biological data sets and the model with the average fit between the cultural data

sets and the model. Given that the biological data sets can be confidently assumed to have been

structured by speciation, which is a branching process, our assumption was that, if cultural evolution is

dominated by blending processes, the fit between the bifurcating tree model and the cultural data sets

should be significantly worse than the fit between the bifurcating tree model and the biological data

sets. Conversely, if cultural evolution is dominated by branching processes, the fit between the

bifurcating tree model and the cultural data sets should be no worse than the fit between the bifurcating

tree model and the biological data sets. We found that the average fit between the cultural data sets and

the bifurcating tree model was not significantly different from the fit between the biological data sets

and the bifurcating tree model. This indicates that the cultural data sets are not less tree-like than are
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the biological data sets. As such, our analysis does not support the suggestion that blending processes

have always been more important than branching processes in cultural evolution. We conclude from

this that, rather than deciding how cultural evolution has proceeded a priori, researchers need to

ascertain which model or combination of models is relevant in a particular case and why.

D 2006 Elsevier Inc. All rights reserved.
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1. Introduction

The processes responsible for producing the cultural similarities and differences among

human populations have long been the focus of debate in the social sciences, as has the

corollary issue of linking cultural data with the patterns reconstructed by historical linguists

and by biologists working with human populations (e.g., Bellwood, 1996; Boas, 1940; Boyd

& Richerson, 1985; Cavalli-Sforza & Feldman, 1981; Cavalli-Sforza, Piazza, Menozzi, &

Mountain, 1988; Durham, 1991; Goodenough, 1999; Hurles, Matisoo-Smith, Gray, &

Penny, 2003; Jones, 2003; Kirch & Green, 1987; Kroeber, 1948; Lumsden & Wilson, 1981;

Mesoudi, Whiten, & Laland, 2004; Moore, 1994; Morgan, 1870; Petrie, 1939; Renfrew,

1987, 1992; Rivers, 1914; Romney, 1957; Schmidt, 1939; Smith, 2001; Smith, 1933; Terrell,

1988; Welsch, Terrell, & Nadolski, 1992; Whaley, 2001). Currently, debate is focused on

two competing hypotheses, which have been termed the branching hypothesis (also known

as the bgenetic,Q bdemic diffusion,Q or bphylogenesisQ hypothesis) and the blending

hypothesis (also known as the bcultural diffusionQ or bethnogenesisQ hypothesis; Bellwood,
1996; Collard & Shennan, 2000; Guglielmino, Viganotti, Hewlett, & Cavalli-Sforza, 1995;

Hewlett, de Silvestri, & Guglielmino, 2002; Kirch & Green, 1987; Moore, 1994, 2001;

Romney, 1957; Tehrani & Collard, 2002). Other models have been proposed (e.g., Boyd,

Borgerhoff Mulder, Durham, & Richerson, 1997), but to date, these have received little

attention in the literature.

According to the branching hypothesis, cultural similarities and differences among human

populations are primarily the result of a combination of within-group information

transmission and population fissioning. The strong version of the hypothesis suggests that

Transmission Isolating Mechanisms, or TRIMS (Durham, 1992), impede the transmission of

cultural elements among contemporaneous communities. TRIMS are akin to the barriers to

hybridisation that separate species and include language differences, ethnocentrism, and

intercommunity violence (Durham, 1992). The branching hypothesis predicts that the

similarities and differences among cultures can be best represented by the type of branching

tree diagram that is used in biology to depict the relationships among species (Fig. 1). The

hypothesis also predicts that there will be a strong association between cultural variation and

linguistic and biological patterns (e.g., Ammerman & Cavalli-Sforza, 1984; Bellwood, 1996,

2001; Cavalli-Sforza, Menozzi, & Piazza, 1994; Cavalli-Sforza et al., 1988; Diamond &

Bellwood, 2003; Kirch & Green, 1987, 2001; Renfrew, 1987).



Fig. 1. Example cladogram.
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In contrast, supporters of the blending hypothesis (e.g., Dewar, 1995; Moore, 1994, 2001;

Terrell, 1988, 2001; Terrell, Hunt, & Gosden, 1997, Terrell, Kelly, & Rainbird, 2001) believe

that it is unrealistic bto think that history is patterned like the nodes and branches of a

comparative, phylogenetic, or cladistic treeQ (Terrell et al., 1997, p. 184). The appropriate way
to represent relationships among human populations, according to this view, is not as a

branching tree but as a braided stream, with different channels flowing into one another, then

splitting again. The basis of this argument is that humans have always interacted, and thus

ideas, innovations, goods, and cultural practices, not to mention genes, have constantly

flowed from one community to another. To the extent that language is an exception to this, it

is because of the mutual accommodation of individuals’ idiolects to one another that is

required if speakers are to understand each other. The blending hypothesis predicts that the

similarities and differences among cultures can best be represented by a maximally connected

network or reticulated graph (Terrell, 2001). It also predicts that there will be a close

relationship between cultural patterns and the frequency and intensity of contact among

populations, the usual proxy of which is geographic proximity.

It has been asserted that blending has been the dominant cultural evolutionary process in

the ethnohistorical period and is likely to have always been more significant than branching

in cultural evolution (e.g., Dewar, 1995; Moore, 1994, 2001; Terrell, 1988, 2001; Terrell et al.

1997, 2001). The pervasiveness of human interaction obviously cannot be denied. In the

words of Bellwood (1996, p. 882), bhumans flourish in interactive groups, and total isolation

of any human group has been very rare in prehistory.Q However, in our view, whether

blending is the dominant cultural process is open to question. First, the archaeological record

frequently demonstrates the existence of long-lasting cultural traditions with recognisable

coherence, despite evidence for the extensive movement of materials and artifacts across

boundaries (e.g., Pétrequin, 1993). Second, ethnographic work indicates that in non-

commercial settings, cultural transmission is often both vertical and conservative, with

children learning skills from their parents with relatively little error (e.g., Childs &

Greenfield, 1980; Greenfield, 1984; Greenfield, Maynard, & Childs, 2000 Hewlett & Cavalli-

Sforza, 1986; Shennan & Steele, 1999). Third, recent work in psychology suggests that

humans may possess evolved cognitive mechanisms that lead them to interact preferentially
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with individuals who are similar to themselves (Buston & Emlen, 2001) and to be prejudiced

against individuals from unfamiliar ethnic groups (Gil-White, 2001; Schaller, Park, &

Faulkner, 2003). Fourth, empirical and theoretical research suggests that, as counterintuitive

as it may seem, interaction between people can actually lead to the emergence of cultural

barriers and distinctions where none previously existed (e.g., Barth, 1969; Hodder, 1982;

McElreath, Boyd, & Richerson, 2003). Lastly, most contributions to the branching/blending

debate published to date have focused on cultural evolution in specific regions of the world

often over relatively short spans of time rather than dealing with it as a general phenomenon

(e.g., Borgerhoff Mulder, 2001; Collard & Shennan, 2000; Guglielmino et al., 1995; Hewlett

et al., 2002; Jordan & Shennan, 2003; Kirch & Green, 1987; Shennan & Collard, 2005;

Tehrani & Collard, 2002; Welsch et al., 1992). A few papers have addressed the debate’s key

issues in global terms, but in these works either the evidence discussed is anecdotal (e.g.,

Moore, 1994, 2001; Terrell, 1988, 2001) or the analyses reported are informal (e.g.,

Jones, 2003). As such, it is currently unclear from an empirical perspective whether cultural

evolution is dominated by branching or blending processes.

In this paper, we report a study that goes some way towards rectifying the latter situation. In

the study, we assessed how tree-like patterns in cultural data sets are compared with patterns

in biological data sets. Essentially, we fitted the bifurcating tree model that biologists use to

represent the relationships of species to a group of data sets pertaining to cultural phenomena

such as artifacts and rituals, and to a group of biological data sets that have been used to

reconstruct the relationships of species and higher level taxa. We then compared the average

fit between the cultural data sets and the model with the average fit between the biological

data sets and the model. Given that the biological data sets can be confidently assumed to have

been structured by speciation, which is a branching process, our assumption was that, if the

blending hypothesis is correct and cultural evolution is dominated by blending processes, the

fit between the bifurcating tree model and the cultural data sets should be significantly worse

than the fit between the bifurcating tree model and the biological data sets. Conversely, if the

blending hypothesis is incorrect and cultural evolution is dominated by branching processes,

the fit between the bifurcating tree model and the cultural data sets should be no worse than

the fit between the bifurcating tree model and the biological data sets.
2. Materials and methods

Our first step was to obtain biological and cultural data sets suitable for phylogenetic

analysis. Acquiring the biological data sets was straightforward, as they are readily available

in the literature and many of them can also be downloaded from on-line databases, such as

TreeBASE (Sanderson, Donoghue, Piel, & Eriksson, 1994). Accordingly, we were able to

assemble a group of 21 biological data sets. An effort was made to include a broad range of

taxa and characters. Thus, the biological data sets included DNA data for lizards, lagomorphs,

and carnivores, morphological data for fossil hominids, seals, and ungulates, and behavioural

data for bees, seabirds, and primates. Currently, cultural data sets suitable for phylogenetic

analysis are much less easy to come by than their biological counterparts. We had six data sets
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in our possession from previous work conducted on this topic by researchers associated with

the AHRB Centre for the Evolutionary Analysis of Cultural Behaviour (Collard & Shennan,

2000; Croes, Kelly, & Collard, 2005; Jordan & Shennan, 2003; Tehrani, 2004; Tehrani &

Collard, 2002; Venti, 2004). To these, we were able to add 14 data sets from the literature

(Barnett, 1937, 1939; Driver, 1937; Drucker, 1937, 1941, 1950; Gifford, 1940; Gifford &

Kroeber, 1937; Jorgenson, 1969; Moylan, Graham, Borgerhoff Mulder, Nunn, & Håkansson,
Table 1

Biological data sets analysed in this study

Data set Source Notes

Austalasian teal mtDNA Kennedy and Spencer (2000) Downloaded from TreeBASE. Data

for ATPase 6, ATPase 8

and 12S genes.

Corbiculate bee behaviour Noll (2002)

Pelecaniforme bird behaviour Kennedy, Spencer, and Gray (1996)

Anoles lizards morphology Guyer and Savage (1986) Downloaded from TreeBASE.

Primate behaviour DiFiore and Rendall (1994)

Strepsirhine primate morphology Yoder (1994)

Fossil hominid morphology Lieberman, Wood, and Pilbeam (1996)

New World monkey morphology Horowitz, Zardoya, and Meyer (1998) Craniodental data.

Ungulate morphology O’Leary and Geisler (1999) Downloaded from TreeBASE. Data

from Runs 5 and 6.

Phalacrocoracid bird mtDNA Kennedy, Gray, and Spencer (2000) Provided by Martyn Kennedy,

University of Otago. Data for 12S,

ATPase 6 and 8 genes.

Phocid seal morphology Bininda-Edwards and Russell (1996) Downloaded from TreeBASE.

Hawaiian fruit fly mtDNA Baker and DeSalle (1997) Downloaded from TreeBASE. Data

from ball genesQ analysis.
Hominoid primate

cranial morphology

Collard and Wood (2000) Qualitative data set.

Carnivore mtDNA Wayne et al. (1997) Downloaded from TreeBASE.

Mammal mtDNA with emphasis

on Malagasy primates

Yang and Yoder (2003) Downloaded from the website of

Anne Yoder, Yale University. Data

for COII and cytochrome b genes.

Carnivore mtDNA with

emphasis on Malagasy taxa

Yoder et al. (2003) Downloaded from the website of

Anne Yoder, Yale University. Data

for cytochrome b gene.

Mammal mtDNA Yoder and Yang (2000) Downloaded from the website of

Anne Yoder, Yale University.

Insectivore mtDNA Stanhope et al. (1998) Downloaded from TreeBASE.

Data for 12S-16S genes.

Lagomorph mtDNA Halanych and Robinson (1999) Downloaded from TreeBASE.

Data for 12S gene.

Hominoid primate

soft-tissue morphology

Gibbs, Collard, and Wood (2002)

Anolis lizard mtDNA Jackman, Larson, de Queiroz,

and Losos (1999)

Downloaded from TreeBASE.

Data for ND2 and tRNA genes.
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in press; Steward, 1941; Stewart, 1941; Welsch et al., 1992; O’Brien, Darwent, & Lyman,

2001). This gave us a total of 20 cultural data sets to work with. Details of the biological and

cultural data sets are provided in Tables 1 and 2, respectively. Copies of the NEXUS files will

be made available on request.

Next, we measured the fit between the bifurcating tree model and each data set. To do so,

we employed an analytical approach from evolutionary biology known as bphylogenetic
systematicsQ or, more commonly, bcladistics.Q First presented coherently in the 1950s

(Hennig, 1950), cladistics is now the dominant method of phylogenetic reconstruction used in

biology (Kitching, Forey, Humphries, & Williams, 1998; Schuh, 2000). Based on a null

model in which new taxa arise from the bifurcation of existing ones, cladistics define

phylogenetic relationship in terms of relative recency of common ancestry. Two taxa are

deemed to be more closely related to one another than either is to a third taxon if they share a

common ancestor that is not also shared by the third taxon. The evidence for exclusive

common ancestry is evolutionarily novel or bderivedQ character states. Two taxa are inferred

to share a common ancestor to the exclusion of a third taxon if they exhibit derived character

states that are not also exhibited by the third taxon. In its simplest form, cladistic analysis
Table 2

Cultural data sets analysed in this study

Data set Source Notes

Gulf of Georgia Salish food

taboos and prescriptions

Barnett (1939)

Neolithic pottery Collard and Shennan (2000)

Californian Indian basketry Jordan and Shennan (2003)

Eastern North American projectile points O’Brien et al. (2001)

Coast and inland Salish cultural practices Jorgensen (1969)

New Guinea material culture Welsch et al. (1992)

Turkmen weaving designs Tehrani and Collard (2002)

Northwest Coast tribal religion and ritual Drucker (1950)

Early Christian doctrinal beliefs Venti (2004)

Iranian tribal weavings Tehrani (2004)

Northwest Coast archaeology Croes et al. (2005) Stone, bone-antler, and shell artifacts

Pomo structures Gifford and Kroeber (1937)

Oregon Coast tribal puberty rites Barnett (1937)

Southern Sierra Nevada tribal

death and mourning practices

Driver (1937)

Nevada Shoshoni tribal mutilations Steward (1941)

Southern California tribal body-

and dress-related practices

Drucker (1937)

Yuman-Piman warfare-related practices Drucker (1941)

Apache-Pueblo houses Gifford (1940)

African cultural practices Moylan et al. (in press) Downloaded from the website of

Monique Borgerhoff Mulder,

University of California-Davis.

Northern Paiute birth rituals Stewart (1941)
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proceeds via four steps. First, a character state data matrix is generated. This shows the states

of the characters exhibited by each taxon. Next, the direction of evolutionary change among

the states of each character is established. Several methods have been developed to facilitate

this, including communality analysis (Eldredge & Cracaft, 1980), ontogenetic analysis

(Nelson, 1978), and stratigraphic sequence analysis (Nelson & Platnick, 1981). Currently the

favoured method is outgroup analysis (Arnold, 1981). Outgroup analysis entails examining a

close relative of the study group. When a character occurs in two states among the study

group, but only one of the states is found in the outgroup, the principle of parsimony is

invoked and the state found only in the study group is deemed to be evolutionarily novel with

respect to the outgroup state. Having determined the probable direction of change for the

character states, the next step in a cladistic analysis is to construct a branching diagram of

relationships for each character. As shown in Fig. 1, this is done by joining the two most

derived taxa by two intersecting lines, and then successively connecting each of the other taxa

according to how derived they are. Each group of taxa defined by a set of intersecting lines

corresponds to a clade, and the diagram is referred to as a cladogram or tree. The final step in

a cladistic analysis is to compile an ensemble cladogram from the character cladograms.

Ideally, the distribution of the character states among the taxa will be such that all the

character cladograms imply relationships among the taxa that are congruent with one another.

Normally, however, a number of the character cladograms will suggest relationships that are

incompatible. This problem is overcome by generating an ensemble cladogram that is

consistent with the largest number of characters and therefore requires the smallest number of

ad hoc hypotheses of character appearance or bhomoplasiesQ to account for the distribution of

character states among the taxa.

We identified the most parsimonious cladogram for each data set with the aid of the

popular phylogenetics computer program PAUP* 4 (Swofford, 1998). In all the analyses, the

characters were treated as unordered, and the most parsimonious cladogram was detected via

the heuristic search routine. We then used PAUP* 4 to evaluate how well the most

parsimonious cladogram explains the distribution of similarities and differences within each

data set. The goodness-of-fit measure we used was the retention index, or RI, of Farris

(1989a; 1989b). Equivalent to the Archie’s (1989) homoplasy excess ratio maximum index

(Farris, 1989b; 1991; Archie, 1989), the RI is a measure of the number of homoplastic

changes that a cladogram requires that are independent of its length (Farris, 1989a; 1989b).

The RI of a single character is calculated by subtracting the number of character state changes

required by the focal cladogram (s) from the maximum possible amount of change required

by a cladogram in which all the taxa are equally closely related (g). This figure is then

divided by the result of subtracting the minimum amount of change required by any

conceivable cladogram (m) from g. The RI of two or more characters is computed as

(G�S)/(G�M), where G, S, and M are the sums of the g, s, and m values for the individual

characters. A maximum RI of 1 indicates that the cladogram requires no homoplastic change,

and the level of homoplasy increases as the index approaches 0. The RI is a useful goodness-

of-fit measure when comparing data sets because, unlike some other measures (e.g., the

Consistency Index), it is not affected by number of taxa or number of characters. The RIs for

the 21 biological data sets and the 20 cultural data sets are presented in Table 3. Also shown



Table 3

Goodness-of-fit values associated with most parsimonious cladograms derived from 21 biological and 21 cultural

data sets

Data set NT NC PI RI Dataset NT NC PI RI

Austalasian teal mtDNA 7 1172 73 0.94 Gulf of Georgia Salish food

taboos and prescriptions

11 77 51 0.57

Corbiculate bee behaviour 23 42 41 0.94 Neolithic pottery 59 35 33 0.71

Pelecaniforme bird behaviour 20 37 36 0.84 Californian Indian basketry 40 219 184 0.71

Anoles lizards morphology 24 18 16 0.79 Eastern North American

projectile points

17 8 6 0.70

Primate behaviour 38 34 34 0.73 Coast and inland Salish

cultural practices

29 78 75 0.63

Strepsirhine primate

morphology

29 43 43 0.72 New Guinea material culture 31 47 47 0.51

Fossil hominid morphology 9 48 48 0.71 Turkmen weaving designs 6 90 56 0.44

New World monkey

morphology

20 76 65 0.70 Northwest Coast tribal

religion and ritual

18 220 137 0.65

Ungulate morphology 40 123 122 0.70 Early Christian doctrinal beliefs 12 18 15 0.61

Phalacrocoracid bird mtDNA 24 1141 234 0.65 Iranian tribal weavings 10 110 92 0.60

Phocid seal morphology 27 196 184 0.60 Northwest Coast archaeology 48 69 69 0.50

Hawaiian fruit fly mtDNA 17 2550 501 0.50 Pomo structures 20 43 31 0.52

Hominoid primate cranial

morphology

6 96 57 0.49 Oregon Coast tribal

puberty rites

10 109 39 0.55

Carnivore mtDNA 25 2001 615 0.47 Southern Sierra Nevada tribal

death and mourning practices

23 181 138 0.48

Mammal mtDNA

with emphasis

on Malagasy primates

36 1812 932 0.47 Nevada Shoshoni

tribal mutilations

19 48 22 0.78

Carnivore mtDNA

with emphasis

on Malagasy taxa

35 1140 498 0.47 Southern California tribal body-

and dress-related practices

18 98 78 0.52

Mammal mtDNA 31 10806 6049 0.44 Yuman-Piman

warfare-related practices

8 185 110 0.69

Insectivore mtDNA 43 2086 866 0.44 Apache-Pueblo houses 20 140 120 0.63

Lagomorph mtDNA 12 739 97 0.39 African cultural practices 35 54 54 0.42

Hominoid primate

soft-tissue morphology

5 171 154 0.38 Northern Paiute birth rituals 14 128 86 0.43

Anolis lizard mtDNA 55 1456 866 0.35 Northeastern Missouri

projectile points

22 13 ? 0.66

NT, number of taxa; NC, number of characters; PI number of parsimony informative characters; RI, Retention

Index. A maximum RI of 1 indicates that the cladogram requires no homoplastic change, and the level of

homoplasy increases as the index approaches 0.
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in Table 3 is an RI associated with the most parsimonious cladogram obtained by Darwent

and O’Brien (in press) from a Northeastern Missouri projectile point data set.

In the next stage of the study, we compared the RIs of the 21 biological data sets with the

21 cultural RIs with a view to determining whether they are significantly different. This was

accomplished with the Mann–Whitney U test function of SPSS 11.
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3. Results

The RIs associated with the most parsimonious cladograms derived from the biological

and cultural data sets (Table 2) suggest that the fit between the bifurcating tree model and the

cultural data sets is little different from the fit between the bifurcating tree model and the

biological data sets. Not only are the averages similar, but also the ranges are comparable.

The mean, minimum, and maximum biological RIs are 0.61, 0.35, and 0.94, respectively. The

corresponding figures for the cultural RIs are 0.59, 0.42, and 0.78. Thus, the descriptive

statistics do not support the hypothesis that blending is more important than branching in

cultural evolution. On average, the cultural data sets appear to be no more reticulate than the

biological data sets.

The result of the Mann–Whitney U test is in line with the descriptive statistics. The

biological and cultural RIs are not significantly different according to the test (Mann–

Whitney U=215.5, p=.900). Thus, once again, the hypothesis that blending is more

important than branching in cultural evolution is not supported.
4. Discussion

To evaluate the assertion that blending has always been a more important cultural

evolutionary process than branching is, we fitted the bifurcating tree model that biologists use

to represent relationships among species to a set of cultural data sets and to a set of biological

data sets that have been used to reconstruct the relationships of species and higher level taxa.

We then compared the average fit between the cultural data sets and the model with the

average fit between the biological data sets and the model. What we found was that the

goodness-of-fit measures derived from the cultural data sets were not significantly different

from the goodness-of-fit measures derived from the biological data sets. Given that the latter

can be confidently assumed to have been structured by a branching process, namely,

speciation, this implies that branching processes were more important than blending

processes in structuring the cultural data sets. Thus, our analysis does not support the

suggestion that blending processes have always dominated cultural evolution.

The failure of our analysis to support the claim that blending is the dominant cultural

evolutionary process is in line with the region-specific quantitative studies that have been

published to date (Borgerhoff Mulder, 2001; Collard & Shennan, 2000; Guglielmino et al.,

1995; Hewlett et al., 2002; Jordan & Shennan, 2003; Moore & Romney, 1994, 1996;

Roberts, Moore, & Romney, 1995; Shennan & Collard, 2005; Tehrani & Collard, 2002;

Welsch, 1996; Welsch et al., 1992). Several of these studies have focused on cultural

variation among villages on the North Coast of New Guinea, using geographic distance and

linguistic affinity as proxies for blending and branching, respectively. Using regression and

correspondence analysis of presence/absence data, Welsch et al. (1992; see also Welsch,

1996) found that the material culture similarities and differences among the villages are

strongly associated with geographic propinquity and unrelated to the linguistic relations of

the villages. In contrast, correspondence and hierarchical log-linear analyses of frequency
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data carried out by Moore and colleagues indicated that geography and language have

equally strong effects on the variation in material culture among the villages (Moore &

Romney, 1994; Roberts et al., 1995). Moore and Romney (1996) obtained the same result in

a reanalysis of the presence/absence data of Welsch et al. using correspondence analysis,

thereby accounting for one potential explanation for the difference in findings, namely the

use of different data sets. Recent work by Shennan and Collard (2005) supports the

assessment of Moore and Romney that a combination of both branching and blending was

operating in this case.

Three quantitative studies have examined cultural evolution in African societies:

Guglielmino et al. (1995), Borgerhoff Mulder (2001), and Hewlett et al. (2002). The first

of these explored the roles of branching, blending and local adaptation in the evolution

of 47 cultural traits among 277 African societies. Models of the three processes were

generated, and then correlation analyses undertaken in which language was used as a proxy

for branching, geographic distance was used as a proxy for blending, and vegetation type

was used as a proxy for adaptation. These analyses found that most of the traits fit best the

branching model. The distributions of only a few traits were explicable in terms of

adaptation to local conditions and even fewer traits supported the blending model. The

results of Hewlett et al. were less clear-cut than those of Guglielmino et al., but they

nevertheless supported the branching hypothesis. Hewlett et al. investigated the processes

responsible for the distribution of 109 cultural attributes among 36 African ethnic groups.

Using phenetic clustering and regression analysis, they tested three explanatory models:

demic diffusion, which is equivalent to branching, cultural diffusion, which is equivalent to

blending, and local invention. Hewlett et al. found that 32% of the cultural attributes could

not be linked with an explanatory model, and that the distributions of another 27% of the

cultural attributes were compatible with two of the models. Of the remaining cultural

attributes, 18% were compatible with demic diffusion, 11% were compatible with cultural

diffusion, and just 4% were compatible with local invention. The results of Borgerhoff

Mulder’s (2001; see also Borgerhoff Mulder, George-Cramer, Eshleman, & Ortolani, 2001)

analysis of correlations between cultural traits associated with kinship and marriage

patterns in 35 East African societies were more equivocal. In this study, analyses of

phylogenetically controlled data supported roughly half the number of statistically

significant correlations returned by analyses of phylogenetically uncorrected data. These

results failed to support the Borgerhoff Mulder’s preferred hypothesis, which is that

adaptation to local environments plus diffusion between neighbouring populations erases

any phylogenetic signature. Were that the case, then the correlations between different traits

in the phylogenetically controlled analysis would have returned very similar results to a

conventional statistical analysis of the raw data, which was not the case. However,

Borgerhoff Mulder’s results also do not lend unqualified support to the branching hypo-

thesis either because a high proportion of correlations remained unaffected by phylogenetic

correction. In these cases, the trace of descent is obscured either by a relatively fast rate of

cultural evolution and adaptation to local conditions, or by the mixing and merging

between cultural groups that has been reported in ethnographic and historical sources on

East African societies. Thus, two of the three African studies offer strong support for the
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branching hypothesis, while the third is equivocal regarding the relative importance of

branching and blending.

Three other quantitative contributions to the branching/blending debate have been

published: Collard and Shennan (2000), Tehrani and Collard (2002) and Jordan and Shennan

(2003). The first of these investigated the relative contribution of branching and blending to

cultural evolution by applying phylogenetic techniques from biology to assemblages of

pottery from Neolithic sites in the Merzbach valley, Germany. The analyses indicated that,

while both branching and blending were involved in generating the patterns observed among

the Merzbach pottery assemblages, branching was the dominant process. The study of

Tehrani and Collard applied biological phylogenetic techniques to a data set comprising

decorative characters from textiles produced by Turkmen tribes between the 18th and 20th

centuries. The analyses focused on two periods in Turkmen history: the era in which most

Turkmen practiced nomadic pastoralism and were organised according to indigenous

structures of affiliation and leadership; and the period immediately following their defeat

by Tsarist Russia in 1881, which is associated with the sedentarization of nomadic Turkmen

and their increasing dependence on the market. The analyses of Tehrani and Collard indicated

that branching was the dominant process in the evolution of Turkmen carpet designs both

before and after their incorporation into the Russian Empire. The study of Jordan and

Shennan (2003) used multivariate and cladistic methods to examine Californian Indian

basketry variation in relation to linguistic affinity and geographic proximity. The analyses

suggested that the variation is best explained by blending rather than branching, or rather that

linguistic affiliation has not provided a strong canalising force on the distribution of basketry

attributes, which appears to be mainly determined by geographical proximity and, therefore,

presumably, frequency of interaction.

Thus, the suggestion that blending has always been a more important cultural evolutionary

process than branching is also not supported by the region-specific quantitative studies that

have been published to date. Blending seems to have been the dominant process in the

evolution of the Californian data set, but branching was at least as important as blending in

generating the New Guinea, Neolithic, and African data sets, and it was clearly the major

process in producing the Turkmen data set.
5. Conclusions

The results of the quantitative comparative study described here do not support the claim

that blending processes such as trade and exchange have always been more important in

cultural evolution than the branching process of population fissioning (e.g., Dewar, 1995;

Moore, 1994, 2001; Terrell, 1988, 2001; Terrell et al., 1997, 2001). Collectively the cultural

data sets in our sample do not differ from the biological data sets in terms of how tree-like

they are. The claim that blending has always been more important in cultural evolution than

branching is also not supported by the region-specific quantitative assessments of cultural

evolution that have been published to date. Blending processes clearly structured some data

sets, but branching processes are equally clearly responsible for structuring other data sets. It
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appears, therefore, that branching cannot be discounted as a process in cultural evolution.

This, in turn, suggests that, rather than deciding how cultural evolution has proceeded a priori

(e.g., Moore, 1994; Terrell, 1988, 2001; Terrell et al., 1997, 2001), researchers need to

ascertain which model or combination of models is relevant in a particular case and why

(Shennan & Collard, 2005; Tehrani & Collard, 2002).
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