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It would be rash to generalize (oo far from limited results such as these, at

least until we have a much broader set of comparable studies based either on -

linguistic signal (as here), or (more indirectly) on cladistic studies of cultural

traits thernselves, such as projectile points (O'Brien and Lyman 2004, also -
chapters 11 and 12, this volume), pottery (Collard and Shennan 2000, also

chapters 13 and 4, this volume), carpets (Tehrani and Collard 2002), or bas

kets (Jordan and Shennan 2003, also chapter 4, this volume). Here, we end by
emplusizing two points. First, patterns of interaction among cultural, genetic, -

and linguistic evolution are likely to depend on the scale of the study. Second,
simple phylogenetic methods such as those used here have the potential 10
tend nigor to cultural continuity models used in interpretations of prehistory

(Huffman 1984; Schentdt 1978) and, as this study shows, can produce some _

what unexpected results,
Lastly, as regards the rashness of generalization, we should stress that very

different processes responsible for cultural diversity characterize different parts

of the world. Thus the well-attested demic expansions across Polynesia (Gray
and Jordan 20003, central Africa (Holden 2002), and Eurasia (Renfrew 1992
may be very specific to particular zones (Nettle and Harriss 2003), perhap
ulamately because of geographic considerations (Diamond 1997), Here, w
have tried to present a simple tool for examining one component of this com
plex story at a very local scale.
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Branching versus Blending in Macroscale
- Cultural Evolution: A Comparative Study

Muork Collard, Stephen J. Shennan, and Jamshid J. Tehrani

Vhe processes responsible for producing similarities and differences among
vithures have been the focus of much debate in recent years, as has the corol-
fary wssue of linking caltural data with the patterns recorded by hinguists and
meorlogists working with human populations (e.g., Ammerman and Cavalii-
Storza 1984, Bateman et al. 1990; Bellwood [996b 2001; Bellwood and
fenfrew 2003; Boyd and Richerson 1985 Boyd et al. 1997; Brace and Hinton
IR Cavalli-Sforza and Cavalli-Sforza [995; Cavalli-Sforza and Feldman
iawl; Collard and Shennan 2000; Durham 1990, 1991, 1992; Goodenough
1999 Guglielmino et ab, 1995, Henrich 2001; Hewlett et al. 2002; Hurles et al,
2003; Jordan and Shennan 2003; Kirch and Green 1987, 2001 Laland et al.

19495, Lumsden and Wilson 1981; Mesoud: et al. 2004; Moore 1994a, 1994p,
AT O Brien 1996; O°Brien and Lyman 2000a; Renfrew 1987, 19972, 2000h,
20K Romney 19537 Shennan 1991, 2000, 2001, 2002; Smith 2001; Tehrani
and Coilard 2002; Terrell 1987, 1988; Terrell et al. 1997, 2001, Vout 1964,
Whaley 2001; Zvelebil 1995). To date, this debate has concentrated on two
competing hypotheses, which have been termed the “branching” hypothesis
‘also known as the “genetic,” “demic diffusion,” and “phylogenesis” hypoth-
estsd and the “blending”™ hypothesis (also known as the “cultural diffusion”
and “ethnogenesis™ hypothesis) (Belwood 1996a; Collard and Shennan 2000
Guglielmine et al. 19935; Hewlett et ab. 2002; Kirch and Green 1987 Moore
{994a, 1994b, 2001; Romney [957; Tehrani and Collard 2002; Vogs {964),

According to the branching hypothesis, similarities and differences among
vultures are the result of a combination of predominantly within-group infor-
mation transmission and population tissioning. The strong version of the hy-
pothesis suggests that “transmission isolating mechanisms”™ ( TRIMS } {Durham
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ipede the transmission of cultural elements among contemporaneos
ties. TRIMS are kin to the barriers to hybridization that separ
species and include language differences, ethnocentrism, and tercomm
Aty violence (Durham 1992). The branching hypothesis predicts that sir .
larities and differences among cultures can be best represented by the type
tree diagram that is used in biology to depict the refationships zm;tmg speci
The hypothesis also predicts that there will be a close association betweed
cultural variation and linguistic, morphological, and genetic patterning (e.&
Ammerman and Cavalli-Sforza 1984: Bellwood 1995, 1996b, 2001; Cavalli
Storza and Cavalli-Sforza 1995; Cavaili-Sforza et al. 1988, 1994: Chikhi et ;ﬁ
1998, 2002; Diamond and Beliwood 2003; Kirch and Green 19%7. 2001
Renfrew 1987, [992, 2000b. 2001; Sokal et al. 1989, 1991), o
In contrast, supporters of the blending hypothesis (e.g., Dewar 1995; Mox
1994a, 1994b, 2001; Terrell 1987, 1988, 2001, Terrell et al. 1997, 2()01-:‘
believe that it is unrealistic “to think that history is patterned like the nodes
and branches of a comparative, phylogenetic, or cladistic tree” (Terrell et af
1997: 184). They argue instead that human biological, linguistic, and culturs
evolution are best characterized as “a constant flow of people, and hence th
genes, language, and culture, across the fuzzy boundaries of tribes and n
tions, spreading within a region such as the Plains or the Southeast within
few g_eneratéons, and across the continent in a few more” (Moore 2001: 5
fha}t is. according o the blending hypothesis the patterns of similarity an
dffferencc among cultural assemblages are a consequence primarily of ind
viduals in different groups copying each other’s practices, exchanging ide
updphjects, and marrying one another. The blending hypothesis predicts tiim
sumilarities and differences among cultures can best be represented by a max
mally connected network, or reticulated graph (Terrell 2001). It also predic
that there will be a close relationship between cultural patterns and the fr
quency and intensity of contact among populations, the usual proxy of whic
I geographic propinquity. )
Recently it has been asserted that blending has been the major process
the ethnohistorical period and is likely to have always been more signiﬁcam:,
than branching in cultural macroevolution {e.g., Dewar 1995; Moore 1994a;
l‘~).94h, 2001; Terrell 1987, 1988, 2001; Terrell et al. 1997, 2001). in our view,
this claim is problematic. Most contributions to the branching/blending de:
bate have focused on macroscale cultural evolution in specific regions of the
w'orid often over relatively short spans of time (e g., carpets made by Turkmen
rn.bcs between the eighteenth and twentieth centuries) rather than dealing.
with this form of cultural evolution as a general phenomenon (Borgerhoff
Mulder 2001; Collard apd Shennan 2000; Dewar 19935, Guglieimino et al.
1995; Hewlett et al, 2002: Jordan and Shennan 2003; Kirch and Green 1987;
Moore and Romney 1994, 1996; Roberts et al. 1995; Tehrani and Collard
2002; Terrell et al. 1997, 2001; Welsch [996; Welsch et al. 19923, A few papers. ”
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i) the debate’s Key issues in universal terms (e.g., Moore, 1594a,

1 Terrell 1987, 1688, 2001), bus the evidence discussed in these

meedotal. As such, we contend it is currently unclear whether cultural

lution is dominated by blending or by branching.

e discuss 4 study that goes some way toward rectifying this situation.

dy we assessed how treelike cultural datasets are compared to bio-

aasets. Essentiatly, we fitted the biologists’ ree model to a group of
datsets and 10 a group of biotogical datasets that have been used to
et the relationships of species and higher-level taxa. We then compared
e it between the cultural datasets and the model with the average fit
+ the biological datasets and the model. Given that the biological datasets
r ssswined o have been structured by speciation-—a branching process—
smption was that if the blending hypothesis is correct and macroscale
st evolution is dominated by blending processes, the fit between the tree
fel and the cultural datasets should be significantly worse than the fit be-
s the tree model and the biological datasets. Conversely. if the blending
nthesis is incorrect and cultural macroevolution is dominated by branch-
processes, the fit between the model and the cultural datasets should be no
cwse than the fit between the model and the biological datasets.

Materials and Methods

O first step was to obtain biological and cultural datasets suitable for
shivlogenetic analysis. Acquiring the biological datasets was straightforward,
hey are readily available in the literature, and many of them can be down-
saded from onp-line databases such as TreeBASE (Sanderson et al. 1994}
sopordingly, we assembled a set of twenty-one biological datasets. We se-
‘oted only datasets that have been used to reconstruct the relfationships of
species and higher-tevel taxa, assuming (hat the taxa have been structured by
e branching process of speciation. Datasets pertaining to simple organisins
‘e, viruses, bacteria) and subspecies of complex organisms were avoided on
the grounds that they may have been affected by blending processes (Mesoudi
st al, 2004, An effort was made to include a broad range of taxa and characters.
{hus, the biotogical datasets included DNA data for lizards, lagomorphs, and
carnivores; morphaological data for fossil hominids, seals, and ungulates; and
sehavioral data for bees, seabirds, and primates.

Currently, cultural datasets suitable for phylogenetic analysis are much
less easy to come by than their biological counterparts. We had three datasets
i our possession from previous work we had conducted on this topic (Cottard
aned Shennan 2000; Sordan and Shennan 2002; Tehrani and Collard 2002). To
these we were ahle to add three datasets from the literature (Jorgenson 1969;
()’ Brien et al. 200} Welsch et al. 1992). In addition, Katerina Rexova of
Charles University, Czech Republic, kindly provided us with data from her
recent analysis of the relationships among Indo-European languages (Rexovd
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o SOU2). This gave us o otal of seven cultural datase
Pretands of che biological and cultural datasets are provided in table 4.1

Thereatter. we used PAUP* (Swofford | k he
parsimonious tree explains the distribution o

Table 4.§
Datasets Used in Analyses

Y98} to evaluate how well the mos
t similarities and differences within

s with which to work.

Dratuset

Auvstralasian al siDNA
Corbiculate bee behavior
Pelecaniforme bivd behavior
Anodes Hzned morphclogy
Primate behavior
Strepsirhine morphokagy
Heminid marphology 4
Platyrrhine morphoingy
Ungutate momphology
Phatacrocoracid bird miliNA
Phacid wead morphalogy
Fawiian frupfly mtINA
Flominoid cranodenat mrphaliogy
Caraivore imtINA

Mammal milINA iwith coaphiasss wa Malagany Priftates

Camivore nuDNA twith emplusis on Makigasy tuxay
Muammal athINA A
Insectivere miDNA

Lagomorph miNa

Hominoid sofi-tissue morphodogy

Anolis fizard wDNA

Indo-Euronean texicu) isoms

Neokithic pottery

Cabiforma lndian busketry

Novtl American projectite poinrs

Salish cultural practices

New Cuinen siaterial cufiyre

Tarkmen weaving designs

Source

Remmedy and Spepcer (200 & b
Nol 12602y
Kennedy ot af. {1096)
Civyer and Savage (19863 4
BiFrore and Rendalf (19943
Youder ¢ 19494)
Licherman et sl (1996)
Horowitz et al, ({998) ¢
Fleary and Getsler (1999) -
Rennedy er al. (2000 ¢
Binmda-Edwasds and Russelt {1908} @
Baker and DeSalle cjgu7y ¢
Choblard ard Wood 120003 £
Wagne et al (fUg7) 4
Yang and Yoder (2003 #
Yoder ef al, (3003
Yoder and Yang (2000) #
Stnbope et ai. {19 & !
Hadatveh and Robinson (1909
Ciabbs et gl /20023
Tackoman of af. (1999 o &
Rexovi er al (2602; /
Cotlard and Shennan (2000)
Tordan and Shennan (2003
CrBriea ot al (2004
Forgenser ¢ 1969)
Welsch eral. (19923
Febrant and Coltard 20023

a Dowaloaded from TreeBASE

& Data for AFPase 6 ATPuase & and 128 genes
¢ Cransodental dara. T
o Prata from runs 5 and 6,

¢ Il):z[;s for 125, AfPuse 6. und ATPase 8
(ft Zoology. Urversity of Orago, New Zesland.
7 Data from “all gemes™ wn vsis,

& Qualitative daraser.

genes: provided by Mutyn Kennedy, Department

i Downloaded from the Wb site of Anne Yoder, Yale Eniversity

¢ Data for 128165 enes,
7 Data for 128 sepe,
& Data for ND2 gene and (RNA,

! Provided by Katering Rexova of Charles University, Crech Republic,
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duraset. In all the analyses, the churacters were treated as unordered, and
st parsimenious tree was identified by means of the heuristic-search
w. The goodness-of-fit measure we used was Farris’s (1989a, 1984h)
dion index™ (R1Y. Equivalent to Archie’s {1989) “homoplasy excess ratio
shmum index”” (Farris 1989b, 1991}, the RI is a measure of the number of
wrastic changes (see chapter 1, this volume) a phylogenetic tree reguires
e ndependent of its length. The RIis a useful goodness-of-fit measure
comparing diverse datasets because it is unaffected by cither the number
taxa or the number of characters. The RlIs for the twenty-one biological
vets and the seven cultural datasets are presented in table 4.2, Also shown
table 4.2 are RIs associated with most parsimonious phylogenetic trees
ived from fwo caltural datasets that we were unable to include in cur PAUP#
lvses (Gray and Jordan 2000; Holden 2002). The Ri for the Austronesian
sipuage dataset was kindly provided by Russell Gray of the University of
Auckland. The RI for the Bantu dataset was obtained from the results section
of Holden (2002),

I1r the next stage of the study, we compared the Ris of the twenty-one
nicdogical dotasets with the Ris of the nine cultural datasets with a view to
Jetermining whether or not they are significantly different. This was accom-
glished with the Wilcoxon rank-sum test, which was implemented in the man-
ger described by Swinscow (1977). The Wilcoxon rank-sum test employs the
wume statistic and yields the same results as the Mann-Whitney U-test (Sokal

aind Rohlf 1993),

Results

The Ris associated with the most parsimonious trees derived from the bio-
fogicad and cultural datasets (table 4.2) snggest that the fit between the tree
model and the cultural datasets is little different from the {it between the
maodel and the biological datasets. Not only are the averages similar, but the
ranges are comparable. The mean, minirum, and maximuam biological Rls are
(.60, 0.35, and .94, respectively. The corresponding figures for the cuitural
Rls are .60, 0.17, and 0.93. Thus, descriptive statistics do pot support the
hypothesis that blending is more important than branching in macroscale
cultural evolution. On average, the cultural datasets appear 1o be no more
reticulate than the biological datasets.

The results of the Wilcoxon rank-susm test are in line with the descriptive
statistics. The sum of the ranks for the biclogical Rls is 321, and the sum of the
ranks for the cultural Ris is [18. Since the 5-percent-level critical point of a
nine versas twenty-one cases test is 95 (Swinscow 1977), and this is less than
the sumn of the ranks for the smatler set of Rls, the biological and cultural Rls
are not significantly different according to the Wilcoxon rank-sum test. Thus,
once again, the hypothesis that blending ts more important than branching in
cultural macroevolution is not supported.
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Table 4,2
Goodness-of-Fit Values Associated with Most-Parsimonious Phylogenetic Trees
Derived from 21 Biological and Nine Cultural Datasets '

region-specific quantitative studies that have been published to date
ot f Mulder 2001; Collard and Shennan 2000; Guglielminoe et al.
: Hewlerr et al, 2002: Jordan and Shenpan 2003; Moore and Romney
. 1996; Roberts et al. 1995; Tehrani and Collard 2002). Several of these

Datatset RIY s have focused on cultural variation among villages on the northern
¢ of New Guinea, using geographic distance and linguistic affinity as
Agstralasian eal mIDNA 0.94 izs for blending and branching, respectively. Using regression and corre-
Corbiculate bee behavior (.94 dence analysis of presence/absence data, Welsch et al. (1992; see also
Pelecaniforme bivd behavior 0.84 1 19963 found that similarities and differences among sets of material
Anoles lizard morphology 0.78 e from the villages were strongly associated with geographic propin-
Primate behavior 0.73 ¢ and unrelated to the linguistic relations of the villages. In contrast,
Strepsirhine primate marphology 072 spondence and hierarchical log-tinear analyses of frequency data carried
Heminid morphology 0.71 Moaore and colleagues {Moore and Romney 1994; Roberts et al. 1995)
Platyrrhine morphology (.70 ted that geography and language have equally strong effects on the
Engulate morphology 0.69 “gaviaiion nomatenal culure among the villages. Moore and Romney (1996}
Phalacrocoracid bird mtDNA .65 tained the same result in a reanalysis of Welsch et al.’s presence/absence
Phocid seal morphology 0.60 asing correspondence analysis, thereby accounting for one potential ex-
Hawaiian froitfly mtDNA 0.50 wation for the difference in findings, namely the use of different data sets.
}'10‘“_‘“0“1 craniodental morphology 0.49 cent work by Shennan and Cotlard (2005) confirms Moore and Romney’s
Carnivore mtDNA 048 ssment that a combination of both branching and blending was operating
Mammat mtDNA {with emphasis on Malagasy primates) 6.47 M e case,
Carnivore miDNA (with emphasis on Malagasy taxa) 047 fhree quantitative studies (Borgerhoff Mulder 2001, Guglielmipo et al.
Mammal mDNA 0.44 Es, Hewlent et al. 2002) have examined cultural macroevolution in African
nsectivore mtDNA 0.44 “iies, The stndy by Gughielmino et al. (1995) explored the roles of branch-
Lagomorph miDNA : Y oy e P
H‘ £o ?; . _ 0.39 biending, and local adaptation in the evolution of forty-seven cultural
AOTI\]{;_{ S;)it““l;;*e morphology 0.38 imong 277 African societies. The traits were divided into six categories
} ;:;} i;ulidf mz ‘1"‘:[ . (.35 family and Kinship,” “economy,” “social stratification,” “labor division by

O- 15 LI t i 5 I EL] T : tE o .

o .Ophm ericattems 0.93 wex,” “house,” and “various other™), and then correlation and clustering analy-
Neohithic pottery 0.72 . . - ) .

e . : , were undertaken to determine which of three models best explained the
California Indian basketry 0.71 b er ) - L . L )
Narth Ametican projectile points : Hsiibution of the waits in each category: demic diffusion, environmental
Sali ; poInt 0.70 wiaptation, or cultural diffusion. Guglielmino et al. found that the “family and

alish cultural practices (.63
Bantu exical items - iinship™ traits were best explained by the demic-diffusion model, whereas the
.. . i 0.59 “ghor division by sex” and “various other” traits were best explained by the
New Guines material culture 0.52 o e - .
Tarkmen weaving designs o4 guliural-diffusion model. The distributions of the traits in the other three cat-
Austronesian lexicat items 017 sgories were found to be affected by demic diffusion, environmental adapta-

o, and cultural diffusion.

Hewlett et al. (2000) mvestigated the processes responsibie for the distribu-
aon of 109 cultural atrributes among thirty-six African ethnic groups. Using
swasures of genetic, linguistic, and cultural distance, together with an index
of geographic clustering, they tested the same explanatory models as
Cglielmine et al. (1995)—demic diffusion, environmental adaptation. and
witural diffusion. They found that 32 percent of the cultural atiributes could
ot be linked with an explanatory model and that the disuibutions of another

a RE = retention index: a maximum RE of | indicates that the tree reguires no humup?astw
change, and the level of homoplasy increases as the index approaches 0,

Discussion

The failure of our analyses to support the claim that blending has always
been the dominant macroscale cultural evolutionary process is in line with
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27 percent of the cultural attributes were compatibie with two of the moded
Of the remaining cultural atinbutes, 18 percent were compatible with des
diffusion, 11 percent were compatible with cultural diffusion, and just 4 per
cett were compatible with local invention,

Borgerhotl Mulder (2001) examined corretations among cultural traits a
soctated with kinship and marriage patterns in thirty-five East African soci
ies. She found that when phylogenetic relationships were taken into account
the data supported roughly half the number of statistically significant correla:
tions returned by analyses of phylogenetically uncorrected data. These resul
fuiled to support Borgerholl Mulder™s preferred hypothesis, which is that ads
aptation o local environments plus diffusion between neighboring popula-
tions erase any phylogenetic signature, Were that the case, the correlation
between different traits in the phylogenetically controlled analysis wouid
have returned sunilar results to a conventional statistical analysis of the ra
data. This was not the case. However, Borgerhoff Mulder’s results also do not
lend unqualified support (o the branching hypothesis either, in that a high
proportion of correlations remained unatfected by phylogenetic correction.
these cases. the trace of descent is obscured cither by a relatively fast rate «
cuftural evolution and adaptation or by the mixing and merging of cultura]
groups that has been reported in cthnographic and historical sources on Bas
Advican societies. Thus, the three African studies provide evidence for th
operation of both branching and blending processes {see chapter 3, this vok
Une) .

Four other quandtative contributions to the branching/blending debat
have been published—-those by Chakraborty et al. {1976). Collard and Shenna
(2000}, Jordan and Shennan (20023, and Tehrani and Collard (2002). The
study by Chakeaborty et al. used regression analysis to examine the relation:
ships mmong genetic variability, geographic distance, degree of Caucasoi
admixture, and cultural and linguistic dissimilarity in seven Chilean Indi
populations. The anatyses returned significant correlations between geographi
distance and gepetic distance, geographic distance and cubtural dissimilagity;
and genetic distance and cultural dissimilarity. Linguistic dissimilarity and’
degree of Caucasoid admixture were not significantly correlated with the other
variubles or with each other. Thus, Chakraborty et al.’s analyses supported the
blending hypothesis,

Collurd und Shennan (2000) used cladistics to examine the evolution of
assenablages of pottery from Neolithic sites in the Merzbach Valley, Germany..
Their first set of analyses focused on assemblages from four settlements that
have evidence for occupation throughout the whole of the ten-phase period.’
They conjectured that if the branching hypothesis is correct, analyses of the:
assemblages should divide them into the same groups in consecutive phases.
On the other hand, if the blending hypothesis is accurate, the analyses should
separate the settlernents into different groups in consecutive phases. The re-
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« not wholly compatibie with either hypothesis. Rather, they indi-
1 brasching and blending both were involved in the generation of the
assemblages. ’
i and Shennan’s second set of analyses focused on three mstances i
5 new pottery assemblage appears, They reasoned that if the branching
wests is correct, then the newly founded assemblages should have a
wrent assemblage in the preceding phase. Conversely, if the blending
s 18 accurate, then the newly founded assemblages should have mul-
ents in the preceding phase. This set of analyses supported the branch-
sthesis rather than the blending hypothesis. Overall, therefore, Collard
wennan's apalyses of the Merzbach Valley early Neolithic pottery sup-
the branching hypothesis more strongly than the blending hyvpothesis.
wani and Collard’s (2002) study examined decorated texviles produced
Turkinen groups between the eighteenth and twentieth centuries. Two sets
sdistic analyses were carried out. The first focused on the period before
Furkimen were incorporated into the Russian Empire. These analyses indi-
«d that in the pre-colonial period the evolation of Turkmen textile designs
dominated by branching. A randomization procedure (the permutation
¢ wrobability test) suggested that the data contained a phylogenetic signal,
parsimony analysis indicated that the data fit the tree model associated
cultural branching reasonably well. The fit between the model and data
not perfect, indicating that blending played a role in the evolution of
furkmen culture. However, goodness-of -fit statistics and a second randomiza-
dom procedure (bootstrapping) suggested that biending was markedly less
siportant than branching. According to the goodness-of-fit statistics, about
"Q{{ICI'(‘CIEI of the similarities among the assemblages were homologous, and
spproximately 30 percent were homoplastic. This is compatible with borraw-
tivg heing responsible for a third of interassemblage resemblances.
Teheant and Collard’s second set of analyses dealt with the weavings pro-
twed while the Turkmen were rufed by the Russians. These analyses sug-
sested that the changes experienced by the Turkmen after their incorporation
isto the Russian Empire led to a greater role for blending in Turkmen cultural
cvolution. Branching remained the dominant culrural evolutionary process,
satl the importance of blending increased. The goodness-of-fit statistics indi-
satedt that roughly 60 percent of the interassemblage resemblances are ho-
swlogous. and roughly 40 percent are homoplastic. This is consistent with
sove intertribal borrowing of designs and motifs. Tebrani and Collard con-
cluded that the two sets of analyses supported the branching hypothesis more
{rongly than the blending hypothesis.

Contrasting findings were obtained by Jordan and Sheanan (2003), who
dased cladisties to examine variation in California Indian basketry in relation
w linguistic affinity and geographic proximity. Jordan and Shennan carried
vt three sets of cladistic analyses. [n the first, they used the permutation tail
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probability test to determine whether or not their basketry datasets (coiled
baskets, twined baskets, all baskets) contain a phylogenetic signal. Analysis
suggested that a significant phylogenetic signal was present in all three
datasets. In the second set of analyses, Jordan and Shennan used a goodness-
of -fit statistic {the consistency index) to assess the fit between the datasets and
the bifurcating-tree model. Analysis suggested that the phylogenetic signal
detected by the permutation tail probability test was weak. The fit between the
datasets and the bifurcating-tree model was weak in all three analyses. In the
third set of analyses, Jordan and Shennan used a statistical test developed by
Kishino and Hasegawa (1989) to assess the fit between the datasets and trees
reflecting linguistic relationships, geographic distance, ecological similarity,
and adjacency (presence of shared borders). This test enabled them to distin.

guish between two different potential sources of homoplasy—independent

invention and blending.

In the analysis of the complete sample of baskets. the fit between the dataset
and the adjacency tree was considerably better than the fit between the dataset
and the other trees. This suggested that blending had a larger impact on the
distribution of similarities and differences among the basketry assemblages
than branching or adaptation to local environments, In the analysis of only
coiled baskets. blending was also found to play a more significant role thagn
branching or adaptation to local environments. The analysis of the twined
haskets contrasted with the preceding anabyses in that the language tree fittéd
the dataset better than the other trees. This suggested that branching was more
important in generating the twined baskets than blending or adaptation o
local environments. Jordan and Shennan concluded on the basis of these re:
suits, and results of a range of multivariate analyses, that the variation ol
served among Californian Indian baskets is best explained by blending rathy
than branching, or rather that linguistic affiliation has not provided a stron
canalizing foree on the distribution of basketry attributes, which appears to b
mainly determined by geographical proximity and therefore, presumably, rr
guency of interaction. :

Overall. the suggestion that blending has always been a more importa-
cultural macroevolutionary process than branching is not supported by the
region-specific quantitative studies that have been published to date. Blen
ing seems to have been the dominant process in the evolution of the Chilean
and Californian datasets, but branching was at least as hnportant as blmdmg
in generating the other datasets,

Conclusions

The results of the comparative study deseribed here do not support th
recent claim that blending, or cthnogenetic, processes such as trade and ex
change have always been more important in macroscale cultural evolution
than the branching, or phylogenetic, process of within-group information trans?
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mussion plus population fissioning. Collectively, the cultural datasets in our
sinple do not differ significantly from the biological datasets in terms of how
freetike they are. The claim that blending has always been more importan:
fan branching in cultural macroevolution is also not supported by the re
glon-specific quantitative assessments of cultaral evelution that have bevn
rublished 1o date. Blending processes clearly structure some datasets, bu
sranching processes are equally clearly responsible for structuring other
atasets. It appears, thercfore, that branching cannot be discounted as =
npcroscale cultural evolutionary process, This in turn suggests that rather
“than deciding how cultural macroevolution has proceeded u priori (¢.g., Moo
$oda, 1994b; Terrell 1988, 2001; Terrel] et al. 1997, 2001), researchers need
ler sscertain which model or combination of models is relevant in 2 particular
¢ase and why,

ke
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