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Abstract 

Reconstructing human population dynamics in the past is a key aspect of archaeological research. The archaeological 
and palaeontological records contain important demographic clues but, whereas the temporal and spatial distribution 
of morphologically distinct taxa may be relatively easy to establish, identifying the presence of discrete human pop-
ulations is fraught with difficulty. Drawing a link between patterns in the archaeological record and the existence of 
specific human populations at a given point in time is a major hurdle. It is surprisingly difficult to establish whether 
archaeologically recognised entities represent discrete biological and social entities. Estimating the size of these entities 
at a given moment in time is complicated by a combination of chronological uncertainty and relatively small sample 
sizes. Furthermore, a given population’s size, distribution and rate of growth affects its archaeological visibility. This 
has obvious implications for our ability to interpret patterns in the material culture record in terms of past population 
dynamics. 

Keywords 

Hunter-gatherers, foragers, ethnography, computational archaeology, modelling, demography

INTRODUCTION

The size, spatial distribution and chronology of archaeological sites are our only proxies for estimating key 
demographic parameters of archaeologically recognised groups, or “cultures”, in Prehistory. Numerical mod-
els have been used to estimate the size and density of Palaeolithic populations on the basis of these data 
(e. g., Bocquet-Appel et al., 2005; Bocquet-Appel, 2008; Sørensen, 2011; Bocquet-Appel and Degioanni, 
2013; Crema et al., 2016). Ecological modelling techniques are increasingly used in archaeology to define 
and map the distribution of human habitats and, thus, populations in the past (e. g., Banks et al., 2006; 
Banks et al., 2008; Banks et al., 2011; Gautney and Holliday, 2015; Burke et al., 2017; Ludwig et al., 2018; 
Tallavaara et al., 2018) and to study the impact of population dynamics on gene flow and patterns of 
cultural transmission (e. g., Henrich, 2004; Collard et al., 2005; Derex et al., 2013; Derex and Boyd, 2016; 
Creanza et al., 2017; Wren and Burke, 2019; Sterelny, 2020). Underpinning much of this research, often 
implicitly rather than explicitly, is a body of anthropological theory and ethnographic observation that should 
not go unexamined. Questionable stereotypes about the social organisation of foragers persist and continue 
to colour our interpretation of the Palaeolithic archaeological record. The goal of this paper is to identify 
some of these stereotypes in the hopes that, if archaeological modellers chose to use them, they will not do 
so uncritically. Finally, the advantages of a dynamic model of foraging social structure is highlighted.
Most researchers today would agree with Isaac (1968) who points out that direct analogy between histor-
ically known hunter-gatherers and prehistoric people is an oversimplification that has no place in archaeo-
logical research. Direct analogy has also been criticized for its implicitly racist undertones. In addition, many 
historically documented foragers were not “pristine” and contemporary foraging societies often occupy 
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the margins of what were once richer and far bigger territories (e. g., Leacock, 1978; Clemmer, 2009; Kelly, 
2013). However, anthropology has a well-developed body of theory that addresses these problems, as we 
will see (and as Sahlins points out) even “acculturated” groups provide useful insights into the social mech-
anisms of foraging societies (Sahlins, 1993).
In what follows, I use the term “forager” to designate people whose subsistence economies are based 
on the extraction of natural resources, as opposed to people who are engaged in food production. Other 
terms that have been used to designate foragers include hunter-gatherers, or hunter-gatherer-fishers, or 
hunter-collectors. I use the term “forager” fully aware that the distinction between foragers and farmers, 
i. e., between food extraction and food production, is a gross oversimplification of the full spectrum of 
human / environment interactions implicated in human subsistence practices both past and present. I also 
skirt the issue of complexity mostly because my focus is on the Palaeolithic and, although complex hunt-
er-gatherer adaptations may have arisen during the Palaeolithic, they did not become widespread until the 
Mesolithic (Hayden, 2014).

IS THERE A SINGLE MODEL OF THE SOCIAL STRUCTURE OF FORAGING PEOPLE?

Over the years, different “models” (here, the term does not designate a formal model but rather a concep-
tual model) of foraging social organisation have been proposed. It is worth gaining some historical perspec-
tive before reflecting on what these models tell us about identifying cultural entities in the archaeological 
record and how we can use this knowledge to explore population dynamics in the past using a modelling 
approach. By the mid 20th century several normative models of band society had been proposed based on 
ethnographic data. Identifying which model reflected a “pristine” social structure which could serve as a 
conceptual framework for the evolutionary study of past foraging groups was an active pursuit for many 
social anthropologists and archaeologists at the time. 
Service (1962) proposed that the patrilocal band, which he found evidence for on all continents, was the 
simplest and therefore oldest form of social structure. Patrilocal bands, as defined by Service, are character-
ised by low population density (1-50 sq. miles, or ~ 130 km2 per person) and small group size (30 to ~ 100 
individuals), male leadership and weakly developed non-kin associations. The key attributes of the patrilocal 
band, however, are: reciprocal band exogamy, patrilocality and territoriality (Service, 1962).
Birdsell’s “dialectical tribe” (Birdsell, 1953; Birdsell et al., 1973), based on the ethnographic record of Aus-
tralia, adopted many aspects of the patrilocal model. Birdsell promoted the dialectical tribe as the basic 
demographic unit for “economically simple” groups, which he describes as numbering 500 individuals 
united by a common dialect (Birdsell et al., 1973: 337). The dialectical tribe, in turn, is composed of one 
or more “hordes”, i. e., local groups equivalent to extended families and numbering roughly 40 individuals 
each. Hordes are exogamous, patrilineal and patrilocal and are the primary land-owning units. The tribe is 
assumed to be territorial and the area it occupies is determined by climate conditions (e. g., rainfall) which 
drive productivity (Birdsell, 1953). It should be pointed out, however, that Birdsell’s “optimum number” of 
500 individuals glosses over considerable variability in the ethnographic record of Australia, considerably 
weakening the case for its universality (see Hiatt, 1968: “Discussions, Part V”). Birdsell excluded from analy-
sis smaller or “fragmented” tribes (which he considered to be in a state of disequilibrium as a result of social 
upheaval) and much larger social units, or “confederacies of tribes” (which numbered in the thousands), 
which had matrilineal descent systems. 
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Wobst (1974) uses numerical models, life tables and mating rules to calculate the minimum equilibrium 
size of “mating networks”, or maximum bands, which he equates with Service’s patrilocal bands, Birdsell’s 
dialectical tribe and Steward’s maximum band (Wobst, 1974: 49). Again, a patrilocal model is explicitly em-
braced. The rationale behind Wobst’s work is that group size should ensure that upon reaching sexual ma-
turity, an individual will find a suitable mate within the network. Wobst assumed that maximum bands are 
bounded (territorial) and composed of smaller social units, or “minimum bands”. Wobst’s models suggest 
maximum band sizes of between 250 to 500 individuals (the upper size limit is similar to Birdsell’s empirical 
calculations) and a minimum band size of roughly 25 people. He also predicted the emergence of net-
work-specific styles as expressions of the social boundaries that were assumed to exist between maximum 
bands. As Gamble (2000) points out, however, a mating network is not a society; Wobst’s approach, which 
equates the social with the demographic and only deals with the territorial and residential aspects of social 
organisation, is reductive (Gamble, 2000: 24). 
Steward (1955) proposed the composite band model, which he believes results from two factors: the pres-
ence of gregarious herd species and the introduction of unrelated families into patrilineal bands (Steward, 
1955: 149) – which implies that it was not in contention to be a model for Palaeolithic band structure. The 
composite band is composed of a group of biologically unrelated families whose constant association results 
in a level of social integration. In other words, spatial proximity is the mechanism by which these bands 
are socially integrated, rather than patrilineal descent and a shared language. Other key features of the 
composite band, according to Steward, are low population density, relatively large band size, the absence 
of exogamy and post-marriage residence rules, political autonomy and the control of access to resources 
within a band’s territory without implying boundary defense. 
The first “Man the Hunter” conference, which gave rise to an ongoing series of international conferences 
(the Conference on Hunting and Gathering Societies, or “CHAGS” conferences), was held in Chicago in 
1966. The conference brought ethnographers, archaeologists, linguists and demographers together to con-
duct a “state of the art” survey of foraging societies and debate its implications (Lee and DeVore, 1968). By 
then, Service’s patrilocal band (Service, 1962) based on earlier work by Radcliffe-Brown (1931), had already 
faced several challenges (e. g., contributors to Damas, 1965). The “Man the Hunter” conference would 
seriously weaken its claim for universality in addition to challenging its core assumptions (see contributions 
to Lee and DeVore, 1968). 
The assumption of linguistic and cultural homogeneity, which would potentially have made the patri local 
band visible in the archaeological record, was also challenged by several ethnographers (e. g., Leacock,1969; 
Owen, 1965; Hiatt, 1968; Lee and DeVore, 1968; and contributors to Damas, 1965). Owen, for example, 
argued that in ecologically diverse settings with low population densities exogamy would result in the 
movement of individuals between culturally and linguistically differentiated bands, creating “culturally hy-
brid” social units (Damas, 1965: 683). The assumed adaptive advantage of virilocality was challenged by 
Lee (1962) and by Yellen and Harpending (1972). Discussants at the Man the Hunter conference (Lee and 
 DeVore, 1968: Chapter 17) and later publications further argued that patrilocality was maladaptive as it 
would hinder a group’s ability to smooth out demographic variation (e. g., sex ratios), tailor group size to 
available resources or resolve conflict through fission (Lee and DeVore, 1968; cf. Lee, 1972: 126). As a result 
of these criticisms and with increased awareness of the diversity of the ethnographic record, the prevailing 
model of foraging social organisation that would emerge during the second half of the 20th century, which 
owes a lot to Lee’s work in the Kalahari (described below) rejects many of the previous assumptions and 
features relatively open social groups occupying overlapping shared territories.
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THE FLUIDITY OF FORAGING SOCIAL ORGANISATION

Lee’s seminal work in the Kalahari among the Ju/’hoansi (previously, and erroneously, labelled the !Kung) 
describes a flexible social system capable of adapting to fluctuations in the distribution of resources on the 
landscape at various temporal and spatial scales (Lee, 1968, 1972, 1979). The Ju/’hoansi live in small, highly 
mobile groups (or “camps”) that form part of a larger social unit (Lee, 1972). The “camp” is a noncorpo-
rate, bilaterally organised group of individuals living and moving together for at least part of the year. Sea-
sonal rainfall patterns are a limiting feature of life in the Kalahari, and groups aggregate around permanent 
waterholes during the winter dry season, or when seasonally aggregated resources (such as the mongongo 
nut) are present. A resident group is composed of a core group of kin (siblings and / or cousins) “generally 
acknowledged to be owners of the waterhole” (Lee, 1979: 77). The land around the waterhole (the n!ore) 
contains the basic subsistence resources for the group, but access to a larger territory is essential for the 
survival of the group in order to adjust to long-term patterns of resource scarcity. Associations between 
specific people and waterholes vary from several years to several decades and Lee estimates the “half-life” 
of a group’s tenure to be between 30 and 50 years (Lee, 1979). 
Seasonal mobility and a cycle of population aggregation and dispersal is a central aspect of Lee’s concept 
of the social and spatial organisation of foraging bands. This cycle is driven by resource availability and 
governed by “rules and practices for allowing reciprocal access to, or joint exploitation of, key resources” 
(Lee, 1979: 91). Lee emphasises the fluidity of Ju/’hoansi spatial and social boundaries in his ethnography. 
Both kinship and access to resources are negotiable, and this fluidity ensures that a group’s subsistence 
requirements are satisfied with minimal friction. For example, individuals inherit a n!ore from either or 
both parents, but gain access to other n!ore through marriage and “visiting”, creating a state of flux in the 
composition of groups. As Lee notes, this allows for higher population densities than could otherwise be 
supported under existing conditions of environmental instability. Although Lee describes foragers as finding 
“a social solution to an environmental problem” his focus is on the adaptiveness of the social system as 
he invites the reader to “consider a more dynamic model in which interlocking aggregations of persons 
 undergo continual reshuffling of groups in response to short- and long-term environmental fluctuations and 
to changes in population density.” (Lee, 1972: 142).
Myers’ ethnography of the Pintupi (Myers, 1982, 1986, 1988) also reflects the dynamic approach to for-
aging society that developed in the 20th century. Unlike Lee, however, who emphasised the adaptive ration-
ale underlying forager social organisation, Myers describes the Pintupi social system as primarily oriented 
towards reproducing relations between individuals, i. e., towards social reproduction. The production of 
“social persons” is described as culturally important to the Pintupi and social networks are inclusive. Individ-
ual networks of dyadic relationships are viewed as constitutive of social structure at all levels of integration. 
Finally, Myers emphasises that the formation of groups is a social accomplishment, rather than a given 
( Myers, 1986: 72). 
Pintupi land ownership is the materialisation of social relations rather than the reverse, and land encodes 
the history of relatedness of people and is a marker of social identity. Ownership does not imply territorial-
ity, rather the “content of ownership […] is the right to be asked.” (Myers, 1986: 99) and the emphasis on 
relatedness makes it difficult to refuse access. Mobility is not only regulated by the distribution of resources 
but also by the “organizational requirements of a complex regional system of social relations” (Myers 
2002: 1).  Myers’ emphasis on social reproduction does not mean that he negates the importance of the 
resource base, however, but he cautions against reifying the group:
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“It seems sensible to characterize Pintupi bands as hypothetical entities moving through an optimal 
pattern of resource-scheduling, with different individuals affiliating themselves to these groups as they 
move place to place […]. The size of this abstract band may remain relatively constant while the actual 
composition may vary greatly. The important requirement is that individuals must affiliate with the res-
idential group to use the land. The state of resources determines where people may be, but not neces-
sarily where they actually are, or precisely who is where” (Myers, 1986: 97). 

The last point, that groups are not static entities, is important for archaeologists seeking evidence for the 
existence of distinct “cultures” in the archaeological record. The level of social integration that would be 
required to create a recurring pattern in the archaeological record cannot be assumed to emerge, especially 
at the regional level where stable networks of social relations are the most difficult to maintain due to social 
and geographical distance. 

THE CASE FOR DIVERSITY AND A NON-PRESCRIPTIVE MODEL

The archaeological vision of foraging society that emerged during the 20th century was largely based on 
the small-scale, egalitarian society described by Lee, dubbed the “original affluent society”, or OAS, by 
Rowley-Conwy (2001). The OAS incorporates familiar concepts, such as: 1) little personal property and an 
egalitarian social system; 2) a pattern of fission / fusion; 3) a high level of individual mobility between bands; 
4) fluid organisation involving no territorial rights; 5) no strong attachment of a group to a particular area, 
and 6) a lack of storage technology (Rowley-Conwy, 2001: 40). Explicitly or implicitly, this model was and, 
to a certain extent still is, widely adopted in archaeology as what Gamble (2000) qualifies as convenient 
“mental shorthand” for describing the social structure of Palaeolithic groups. The inherent fluidity of the 
OAS offers a satisfactory explanation for the long-term resilience of human foraging groups but it ignores 
the power of historical contingency and, more importantly, does not address the diversity of either the eth-
nographic or archaeological records. Finally, it reifies the group, generating assumptions about group size, 
mobility, social integration, and the emergence of linguistic and cultural homogeneity that the archaeologi-
cal record is at pains to support. Clearly, the OAS should be discarded or at least updated to include current 
anthropological thinking.
The weight of ethnographic evidence accumulated over the course of the 20th century lead anthropologists 
to emphasise the diversity of social forms among foraging groups (e. g., contributors in Kent, 1996; Kelly, 
2013). Settlement patterns vary within linguistic groups, different adaptive strategies are used within the 
same ecological and social environments, and the social structures of foraging groups vary from forms 
similar to the one Lee described for the Ju/’hoansi to its diametrical opposite (Guenther, 1996: 71). Clearly, 
proposing a single normative model of forager band structure is difficult to defend (Guenther, 1996). The 
emphasis in anthropology shifted accordingly to a more dynamic, agent-centered approach, such as the one 
adopted by Myers (Lourandos, 1997) and described above. This approach provides an over-arching concep-
tual structure that can accommodate the diversity of the ethnographic record because it does not prescribe 
a particular social structure. As Guenther (1996) points out, it is the inherent fluidity and the nested struc-
ture of foraging bands that allows them to take on various forms. 
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IMPLICATIONS FOR THE STUDY OF THE ARCHAEOLOGICAL RECORD

Does a dynamic model of social structure, which considers forager groups to be open with respect to 
territorial and group affiliation, loosely corporate with respect to land ownership and non-hierarchical, 
explain the diversity of the archaeological record? What are the archaeological implications of adopting 
this model? 
Firstly, let us consider whether there is archaeological support for the proposed model. Archaeological data 
suggest that foraging groups share resources, either through trade mechanisms or simply through the ex-
istence of overlapping territories. Loring (2002), for example, identifies several different prehistoric groups 
in Labrador (Canada) who exploited the same chert source, implying overlapping patterns of land use. He 
suggests that trade in Ramah chert was an important tool for regional integration among early Late Prehis-
toric communities along Quebec’s North Shore and the Straight of Belle Isle, noting that: “the information 
that accompanied the raw material would serve to define relationships between groups and prevent rigid 
social and territorial boundaries from forming” (Loring, 2002: 183). Loring’s analysis, therefore, supports the 
proposition that foraging groups would have had mechanisms to limit territoriality. Archaeological model-
lers have tested some of the key assumptions of the proposed dynamic model. For example, Pearce (2014) 
created an agent-based model (ABM) designed to test whether foragers carrying out subsistence activities 
were able to “inadvertently” maintain social integration (contact between groups) without conducting spe-
cial “visits” or exchanging tokens. The first null hypothesis, i. e., that maintaining social relations is a trivial 
task, is conclusively rejected. So, too, is the hypothesis that increasing mobility in regions where population 
density is low counterbalances the “handicap” imposed by physical distance. In other words, as Myers 
would have predicted, the maintenance of social networks is work and the work increases with distance. 
Indeed, as Myers (1986) notes, social integration should be viewed as an achievement rather than a given. 
The sum total of individual networks of social relations forms the backbone of foraging social groups and 
the frequency of interaction determines a sense of common identity and belonging (Bird-David, 2017). 
Because people find it difficult to maintain social relations over longer distances, the upper-tier of social 
organisation (the “tribe” or “regional band”) is predicted to drop in and out of usage under the influence 
of interacting variables such as historical contingency, population size, density and the structure of the envi-
ronment. Cultural differences can be expected to emerge between groups with higher levels of social inte-
gration and those without (e. g., Steward, 1938). These differences may or may not include the emergence 
of archaeologically recognisable expressions of shared culture, although it seems likely that a regionally 
integrated group has a greater chance of producing a distinct archaeological signature.
Attempts to estimate population size on the basis of site frequencies and radiocarbon dates (Bocquet-Appel 
et al., 2005; Bocquet-Appel, 2008; Bocquet-Appel and Degioanni, 2013) indicate that Palaeolithic popula-
tions in Europe were likely small and highly dispersed. It is quite conceivable that these populations weren’t 
always able to maintain stable social structures at a spatial and temporal scale that would leave a readily 
discernable pattern in the archaeological record, compounding the problems inherent in cultural taxon-
omies (Reynolds and Riede, 2019; Sauer and Riede, 2019). Long periods of apparent cultural stasis, for 
example during the Lower and Middle Palaeolithic in various regions, may well be explained on this basis. 
Finally, archaeologists encounter difficulties calculating group size when cultural affiliation is unknown or 
unknowable, but the structure of a population may be just as relevant to the way foragers conducted their 
lives as its size.
There is not enough space to develop the extensive literature on cumulative culture theory here, but it pre-
dicts that connectivity between spatially segregated groups is one of the mechanisms of cultural transfor-
mation (Derex and Boyd, 2016). Spatial segregation, especially if groups are poorly integrated at the upper 
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tier of social organisation, could conceivably produce cultural variants through a process of drift. A dynamic 
model of social organisation, which places a premium on fluidity, explains why connectivity exists. It also 
predicts that potential linguistic and cultural barriers arising through a process of differentiation should be 
permeable, although permeability will decrease with distance and the loosening of social bonds that ac-
companies it. In other words, the process of cultural differentiation is counter-balanced by an emphasis on 
permeability and connectivity in foraging societies. The spatial and social limits imposed on this balancing 
act can be explored in a variety of contexts using a modeling approach.
We can predict one instance when these two processes might have combined to produce cultural change. 
The archaeological record spans several timeframes when human populations were under significant eco-
logical stress, e.g., during the Last Glacial Maximum (LGM). Ethnographically known foraging groups adopt 
a more inclusive, open social system when facing ecological risk (Leacock, 1969), allowing people and 
critical information about resource availability to circulate (Whallon, 2006). On one hand, the archaeologi-
cal record suggests that climate conditions during the LGM resulted in the creation of spatially segregated 
refugia. On the other hand, our model suggests that creating connectivity would have been a priority during 
this event. The creation of cultural variants in spatially separated groups, therefore, would have been coun-
terbalanced by the efforts of people striving to maintain connectivity, resulting in the appearance of new 
forms of cultural expression at a regional level (the Solutrean). 

CONCLUSION

What conclusions can we draw from this brief account of the anthropological theory of foraging social 
structure? It suggests that, however ingrained they may be in archaeological practice, many of the assump-
tions inherent in the OAS should be abandoned – or at the very least, they should not be used uncritically. It 
also suggests that the adoption of a more dynamic approach to social organisation provides a more secure 
conceptual framework that recognises the role of the individual in building social networks among foraging 
people and warns us that groups should not be treated as immutable, culturally homogeneous, bounded 
entities. The dynamic, agent-centred approach described above, with its emphasis on fluidity and a multi- 
tiered social structure, is adaptive, makes room for the kind of diversity that is present in the  archaeological 
record and has already been successfully integrated (if not always entirely) into computational models aimed 
at solving important questions regarding the social structure of past human populations (e. g., Grove et al., 
2012; Pearce, 2014; Grove and Dunbar, 2015; Wren and Burke, 2019). Further developing this approach 
in Palaeolithic archaeology should shed light on some of the more puzzling aspects of the material culture 
record, such as the relatively long periods of apparent cultural “stasis” that have been observed. 
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