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ABSTRACT: Human behavioral ecology is an evolutionary framework that attempts to understand how adaptive human behavior
maps on to variation in social, cultural, and ecological environments. It emerged as a coherent framework in the United States and
the U.K. in the 1980s and has flourished as an explanatory framework ever since. The concentration of HBE scholarship in English-
speaking countries has led to missed opportunities to engage other partners in testing and expanding human behavioral ecological
models of human behavioral and life history variation. In this review, we provide a brief review of human behavioral ecology and
describe opportunities for related scholarship in the Chinese context. We introduce human behavioral ecology holistically, including
its history, methodological frameworks, pet topics, and recent integration with related fields, with a special emphasis on its recent
integration with Chinese social, archaeological, and life sciences scholarship. We address potential criticisms of human behavioral
ecology and how to ensure a robust and careful application of human behavioral ecology principles in the study of human behavior
in China, past and present. We conclude with excitement as the remarkable variation in the Chinese behavioral landscape offers
unparalleled opportunities for innovative and integrative studies.

Keywords: Behavioral adaptation; Cooperation; Optimization; Inequality; Anthropology; Kinship; Evolution

© 2025 The authors. This is an open access article under the Creative Commons Attribution 4.0 International
BY License (https://creativecommons.org/licenses/by/4.0/).

1. Introduction: The Goals of Human Behavioral Ecology

Human behavioral ecology (HBE) emerged as a coherent area of intellectual inquiry in the social sciences in the
mid-1970s and early 1980s, primarily in the United States of America [1-4]. Its goal is to use principles of Darwinian
natural selection to understand how people modify behaviors in response to variation in socio-ecological environments.
The emphasis on explanations of variation sets HBE apart from related evolutionary social sciences, such as
evolutionary psychology and sociobiology, which have historically been more interested in explaining behavioral
universals. This emphasis has yielded important, contextually grounded findings that are both theoretically innovative
[5] and potentially significant in application [6]. Methodologically, HBE aims for holism and nuance [7], striving to
draw generalizable inferences that are well situated in local socio-ecological contexts. In recent years, HBE has gained
traction as a driving framework for understanding aspects of human behavioral and life history variation [8], including
exciting advances that marry a traditional focus on explanations of Darwinian function with proximate mechanisms that
enable those functions to be carried out [9,10]. HBE’s historical emphasis on immersive fieldwork has similarly been
augmented by more recent studies involving laboratory and experimental work, computational studies, and re-purposing
of secondary data. The dominance of small-scale societies as sites for work has given way to the incorporation of a
much broader range of societies [11,12], including industrialized ones, as practitioners of HBE (HBEers) have sought
to understand the relevance of HBE in environments that bear limited resemblance to those of our evolutionary past
[5,13]. In this article, we review the discipline of HBE and describe its applications in China, past, present, and future.
We view its expansion into China with great enthusiasm, as an innovative means by which international partnerships
and co-produced models of human variation can augment the expansive work on Chinese societies. This article is intended
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as a resource for novice HBEers; HBEers who wish to understand the current landscape of HBE as applied in China should
skip to the relevant section (‘“Current Applications of HBE in Chinese contexts”).

Human behavioral ecology’s primary aim is to understand, using optimality frameworks, how natural selection has
shaped people’s behavior [8,14]. A typical way for an HBEer to approach a question is to ask, given a person’s unique
characteristics and constraints, how costs and benefits (i.e., tradeoffs) of different behaviors are navigated in ways that
maximize “reproductive success” or “fitness”—i.e., genetic representation in future generations (terms in bold may
be found in the Supplementary Glossary). HBEers anticipate that, on average, people will adopt behaviors (“strategies’)
with the highest net benefit, i.e., the set of behaviors that maximizes reproductive success. For example, an HBEer
might ask why women marry polygynously versus monogamously by generating models about how access to resources
is affected by unions with a single versus an already-married partner [15]. They could ask why babies are close together
or far apart by modeling the effects of birth spacing on physical activity and testing them against real-world data [16].
HBE invokes two critical assumptions in asking questions and testing hypotheses: first, reproductive competition is a
fundamental driver of variation in behaviors and phenotypes [10,17]. In other words, behavior that leads to more
reproductive success in a given environment will become common over time. Second, HBEers expect humans to be
flexible in responding to variation in environments. What maximizes reproductive success for one person may or may
not maximize reproductive success for another. Costs and benefits for any given individual are also expected to differ
across social and ecological contexts. The best decision for a male may not be the best for a female; the best decision
in an environment of abundance may differ from one in an environment of scarcity. Moreover, people who make
decisions are not presumed to be conscious in the attempt to maximize fitness; nor are they necessarily consciously
weighing minute costs and benefits of any given set of alternatives. Rather, HBE begins with the premise that people
generally make decisions that maximize fitness because it is what natural selection would have produced from prior
rounds of competition.

To understand how natural selection may have resulted in contemporary behavioral variation, HBEers engage in a
variety of studies that might be called typical for the discipline. Many initial studies surrounded the efficiency of
foraging behavior and were motivated by quantitative optimal foraging theory [18]. Such studies often involved an
HBEper residing within a community whose foraging practices included a relatively heavy emphasis on hunting or
fishing [19]. The scholar would then painstakingly track what prey local hunters encountered, targeted, and acquired to
see whether hunting preferences and returns were consistent with models and predictions based on, e.g., prey choice or
patch choice. If hunters were routinely found to skip items modeled to be low ranking based on low caloric value or
high processing costs, then hunting patterns would be deemed consistent with optimal foraging theory. If not, then
initial hypotheses would be rejected, subsequently refined, and tested against existing or new data. Other HBE studies
have built on optimality thinking to test ideas related to, e.g., whether daughter- or son-biased investments make sense
under different social and ecological circumstances [20], what sorts of individuals are elected (or insert themselves)
into positions of leadership [21], the outcomes of status and wealth inequality for health and well-being [22], who is
most likely to care for children under different circumstances [23], the roles of older children and grandparents [24],
and so on. One of the primary means by which HBE has historically distinguished itself from allied disciplines is in its
empirical emphasis on first-hand data and immersive fieldwork [7,13], though this is less dominant as HBE nears its
fiftieth year of existence.

Human behavioral ecology is one of three closely related “styles” [25] of investigating the evolution of variation
in human (and sometimes non-human) behavior. Evolutionary psychology (EP) and cultural evolutionary theory (CET,
aka dual inheritance theory, gene-culture coevolution) offer complementary, but distinct, frameworks for understanding
the capacity for Darwinian natural selection to “select for” (i.e., maintain) a given behavioral variant. The styles are
easily conflated [3,26], but differ in crucial ways that affect both what each style attempts to explain and the assumptions
that guide attempted explanations. Briefly [25], as discussed above, HBE begins with the premise that contemporary
behaviors are, on average, likely to be well suited to modern environments. Historically ignoring specific mechanisms
that support behavioral adaptations and related constraints (i.e., accepting the “phenotypic gambit " [28], HBE
assumes that natural selection can act on general-purpose cognitive structures that are sufficient to allow for reasonably
accurate weighing of costs and benefits of various behaviors across a range of potential environments. It emphasizes
socio-ecological variation as a primary (but by no means sole) determinant of human behavioral variation.
Evolutionary psychology, by contrast, emphasizes longer-term, genetically-driven evolutionary processes that are
more likely to lead to mismatch between contemporary environments and “Stone Age minds” [29]. In terms of
mechanisms, EP is more likely to assume that more specific psychological modules have been selected for, each
undergirding a specific behavioral variant. There is less flexibility envisaged by the EP perspective than by HBE, as EP
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typically views psychological mechanisms as genetically “hard-wired”. Compared to HBE, EP perspectives tend to be
more “universalist”; socio-ecological variation is relatively downplayed in terms of causal significance, because
psychological mechanisms are adapted to long-term and relatively stable environments of evolutionary adaptedness
[30]. Finally, cultural evolutionary theory (CET) emphasizes the potential for transmission of behaviors via cultural
means (i.e., social learning) to alter predicted patterns of behaviors, as well as their fit with socio-ecological
environments. Previously dubbed dual-inheritance theory (DIT), cultural evolutionary theory essentially adapts models
from population genetics based on vertical (i.e., parent-to-child) transmission to incorporate non-genetic modes of
transmission, including horizontal (peer-to-peer) and oblique (non-parental individual from parental generation to
individual in a subsequent generation), as well as dynamic feedback between evolutionary processes and socio-
environmental change [31]. Relative to HBE and EP, CET is more circumspect about whether behaviors are likely to
be adaptive—while general-purpose learning mechanisms are thought to be adaptive, on average, this can often lead to
maladaptive behaviors [32,33]. Although CET has become more empirical in recent years [34,35], it still draws more
heavily on mathematical modeling and purely conceptual tests of hypotheses than either of its sister disciplines. Table 1
([25], with permission) summarizes these differences.

Table 1. Summary of the ‘three styles’ of studying human behavior. After Smith [25], with permission. Note that this describes average
tendencies and historical emphases. Current trends in each discipline are variable and more convergent than this table implies.

Human Behavioral Ecology llzz;cl;:f)ll(:) ;;ry Cultural Evolutionary Theory
Explanatory outcome  Behavior ::gcilg?sill (;al Transmission of cultural information

Ecological, phenotypical (e.g.,
gender, resources)

Information, socio-structural (e.g.,

Key constraints
y presence/absence of cultural models)

Cognitive, genetic

Temporal scale of

adaptive change Short-term (phenotypic) Long-term (genetic) Medium-term (cultural)
Exp e(;ted current Highest Lowest Intermediate
adaptiveness
Hypoth§s1s thlmallty ar}d ESS mpdels, Informal inference Populqtlon modeling; dynamical
generation ideally [36]; informal inference modeling
Mixed methods; historical Survevs. lab
Hypothesis testing emphasis on quantitative s Mathematical modeling & simulation
experiments
ethnography
. Subsistence, cooperation, Mating, parenting, sex Large-scale cooperation, population
Pet topics: . . . .
reproduction differences divergence, maladaptation

We illustrate the comparison among these sister styles using a concrete, but hypothetical example, of how each
might approach the question of modern food choice in Box 1.

Box 1. Three styles applied to understanding contemporary food choice.

How does someone decide what to eat? Whether to pursue kudu when hunting, a nut while foraging, or an apple
in the grocery store, humans continually evaluate whether the benefits reaped from a particular food choice merit the
costs of pursuit and processing. While there is significant overlap between the three styles of evolutionary behavioral
analysis [37], each style is likely to emphasize different dilemmas or tradeoffs experienced when choosing what to
cat. This box builds on existing scholarship to offer hypothetical approaches to understanding what drives food choice
when starting within a given style.

HBE, as described in the main text, leverages optimal foraging theory to make predictions regarding food choice.
Extant scholarship focuses on hunting and gathering scenarios [18,38,39], but there is no reason optimal foraging
theory couldn’t be extended to food choice in urban or transitional subsistence settings and in consideration of
common, if unfortunate problems associated with food deserts and lack of access to affordable, healthy foods. To
assess optimal food choice, an HBEer would attempt to clarify all relevant costs and benefits, including costs
associated with food search, acquisition, processing, and consumption and benefits associated with energy capture
and nutrient density. In essence, the HBEer would attempt to describe the food choice landscape in terms of the return
and encounter rates of a given food item and then model the decision of whether to handle the item or continue
searching for something with higher profitability. In principle, the costs and benefits could be modeled separately
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based on gender or other demographic factors and tested against empirical data, though we are aware of few studies
that engage these complications.

Food choice has received less attention in evolutionary psychology except where it intersects with other, more
common foci, including mate choice and status enhancement. In classic evolutionary psychology, food choice
decisions would likely be modeled from a universalist framework that anticipates individuals choosing foods based
on evolutionary predispositions built upon millennia of adaptation to prevailing environments. If food choice, per se,
is an uncommon topic in evolutionary psychology, the underlying logic of “mismatch” predominates in evolutionary
medicine, which views much of contemporary metabolic dysfunction as a result of outdated psychological and
biological mechanisms that lead people to prefer carbohydrate-dense, salty, and fatty foods. Another classic example
motivated by universalist and mismatch framing is nausea and vomiting during pregnancy, which many socio-
biologists believed was a mechanism for avoiding the intake of toxic, teratogenic substances during pregnancy,
although there has been considerable debate over the adequacy of evidence supporting these views [40]. Similar
arguments underlie ideas surrounding disgust, which is supposed to motivate avoidance of potentially harmful foods
[41-44]. Finally, eating disorders are the target of ongoing evolutionary psychology and medicine investigations
[45], with significant emphasis on the potential of status enhancing psychological mechanisms to go “haywire” and
produce extremes of calorie restriction that would not have been common in ancestral environments.

Cultural Evolutionary Theory (CET) might address food choice by modeling transmission of food preferences
[46], including vertically from parent to child [47], or through peer-to-peer (i.e., horizontal) or other forms of
transmission. It might also incorporate specific biases affecting the transmission process, such as “prestige” biases,
which would result in learners attending to models that have higher prestige, “content” biases that might predispose
learners to weigh fatty or salty foods more heavily in their food choice algorithms, or “conformist” biases that result
in learners choosing foods that are also chosen commonly by others in their community. The emphasis in CET does
not exclude the adaptive (i.e., fitness) relevance of food choice, but focuses on learning mechanisms that are presumed to
be adaptive in general, if not in any given instance of food choice.

A full view of food choice could incorporate aspects of all three styles to understand how variation in individual
and socio-environmental circumstances impact food choice (HBE), whether and how such choices are motivated by
psychological and biological mechanisms that were honed in evolutionarily relevant environments, and how,
mechanistically, preferences and choices are transmitted from one individual to the next. Extending the food choice
analogy to other behaviors and norms of interest, as reviewed in this article, reveals the considerable potential for
integration and nuanced knowledge-generation that can arise through partnerships with Chinese scholars with
backgrounds in relevant fields (biology, economics, decision-theory, anthropology, psychology, etc.).

2. The History of Human Behavioral Ecology and What Human Behavioral Ecology Is Not

HBE emerged as a formal discipline in the 1980s from a marriage of animal behavioral ecology and cultural
anthropology. However, it has deeper intellectual roots going back to the 1950s and 1960s in cultural ecology and
ethology [10]. Cultural ecology was formalized by Julian Steward [48] to describe how societies adapt to their
environments. He posited that much cultural variation was due to differences in social and physical environments, which
influenced, but did not determine, aspects of social organization and other human institutions. Indeed, cultural ecology
was seen by some as a compromise between environmental determinists, who saw human behavior as dictated by their
environments, and possibilists, who saw human behaviors as flexible, subject to cultural diffusion, and modulated by
technology [49]. Ethology, which can be traced back to Darwin, was popularized by Konrad Lorenz and Niko Tinbergen,
who focused on instinctual behaviors in animals and the possible benefits they conveyed in terms of survival and
reproduction [50]. Ethology explicitly embraces a Darwinian perspective, positing that human-environment interactions
are best studied by applying evolutionary theory to behavior in natural settings, aligning it with other tenets of HBE and
filling a gap in cultural ecology [51].

The contextualized adaptiveness of behavior and life history have long been foregrounded by HBE, distinguishing
it from related social evolutionary sciences. Indeed, the idea that human behaviors differed across distinct groups in
response to specific environments and regardless of genetic relatedness was first articulated in anthropology in an edited
volume in 1979 [52]. The volume simultaneously embraced relatively unnuanced sociobiological hypotheses and
biological rather than anthropological frameworks, leaving room for even more contextualized approaches [53]. Key
players in the development of the nascent field of HBE include Irven DeVore, then at Harvard, Napoleon Chagnon and
William Irons at Northwestern University, Richard Alexander at the University of Michigan, and Eric Charnov and
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Kristen Hawkes at the University of Utah. These pioneering HBEers were among the first to explore issues related to
gender, status differentiation, and alloparental contributions to childcare in settings that differed markedly from the
student populations favored by evolutionary psychology and sociobiology. From those points forward, HBE began to
distinguish itself from closely adjacent frameworks of evolutionary psychology and cultural evolutionary theory [54],
with its emphasis on using neo-Darwinian principles of selection to understand human behavioral variation rather than
universals (like evolutionary psychology).

Key models and theories that remain prominent today were being developed and tested by the 1970s. Kin selection
theory [55], posits that reproductive success can be gained both directly through one’s own reproduction and indirectly
through the reproduction of those with whom an individual shares genes, focused primarily on food sharing and
cooperative production. Optimal foraging theory [56] offered models to describe how predators searched for and
processed food to yield the greatest net payoffs. Parental investment theory [57] modeled how parents allocate
resources across different children, including assessments of the optimality of birth spacing [58] and how the amount
and timing of parental investments might vary according to social and environmental constraints. Life history theory
[59] is premised on the principle of allocation [60], which stipulates that effort (time, energy, resources) allocated to
one domain (for example, enhancing one’s own survival and somatic maintenance) cannot be allocated to another (for
example, reproduction), and that these trade-offs are subject to optimization [61]. All such theories and models
emphasize the means by which humans flexibly adjust to prevailing socioecological circumstances and individual
constraints [25].

As alluded to in the foregoing material, HBE has made important contributions to the evolutionary social sciences,
but this hasn’t been without controversy and misconceptions of its aims and inferences. Good disciplinary hygiene
demands that students and practitioners of HBE anticipate and militate against its misuse. As an evolutionary framework,
HBE carries all the baggage that attends evolutionary frameworks more generally [62,63], including fallacious
applications of scientific inferences to moral positions and actions (i.e., the “naturalistic fallacy”) [64], which have
led to (false) claims that HBEers are socially conservative [65], and/or genetic or ecological determinists who fail to
recognize the importance of human agency [10,66]. For example, HBE research has described the evolutionary
underpinnings of variable marriage systems, from monogamy [67,68], to polygyny [69], to polyandry [70]. HBE
practitioners have sometimes been called on to use these findings to weigh in on the appropriateness of legislation
affecting whom one is allowed to marry [71], presumably because lawmakers are interested in justifying legislation in
light of what is “natural” and/or “healthy”. This is obviously risky business—HBE has helped to understand the
significant variation in human marital practices across cultures [72], and, to a lesser extent, relationships between marital
practices and well-being [73,74]. These studies—and HBE more generally—emphasize the context-specificity of
behavioral and health outcomes, challenging simplistic applications of HBE to regional or national policy and
legislation. On the other hand, most HBEers, at least historically, have adhered to a philosophy of science that
emphasizes objectivity and distance between oneself and one’s research. This has arguably led HBEers to be less
comfortable than other social scientists to wade into important political and legislative debates, when HBE offers
precisely the type of nuance that would help to make more informed decisions [6]. We urge both new and veteran
HBEders to deliberate carefully when disseminating information and any resultant viewpoints so that, regardless of how
deeply one engages with the public aspect of their research [75,76], they do so in ways that acknowledge the potential
for misrepresentation and misuse [77].

HBE must also be deliberate in describing its relationships to other frameworks, both in terms of drawing
connections to related areas (e.g., evolutionary demography [78,79], economic anthropology, comparative ethnology,
sociology, biology, comparative phylogenetics, economics, and so on) and in clearly dispelling misunderstandings of
HBE principles and assumptions [80]. For example, one common misunderstanding results from the conflation of HBE
with “unilineal evolutionism”. Unilineal evolutionism is a framework that was globally common at the turn of the 20th
century that envisioned evolution as a linear, hierarchical process, whereby a population evolved from a lesser state to a
superior state, as evolutionary processes refined features (including behavioral) into ever more adaptive forms [81-83]. In
anthropology, it is unfortunately common for non-HBEers to conflate HBE with unilineal evolutionist frameworks [84—
87] that categorize populations on a linear continuum from less to more evolved. However, HBE has little in common
with unilineal evolutionary perspectives [7,82]; indeed, Darwinian frameworks view evolution as tree-like, rather than
ladder-like; changes to traits and behaviors can move in any direction and do not necessarily proceed in a linear or
ratchet-like fashion, even if sometimes rachet-like evolution is apparent [81]. HBEers accordingly do not categorize
populations as more versus less evolved; rather, they seek to understand whether and how natural selection has led
behaviors to adjust to prevailing socio-ecological circumstances. In sum, it behooves HBEers to recognize the potential
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for reflexive reactions to the loaded history associated with evolutionary frameworks and to point toward the ways through
which HBE supplements and complements other ways of knowing to enhance fundamental knowledge and/ or improve
welfare [88,89].

3. Traditional Methods of Human Behavioral Ecology

HBE’s focus on individual variation and context specificity is supported by a diverse set of methods, ranging from
intensive ethnographic fieldwork with a single population, from analysis of secondary data, to, albeit less commonly,
use of modeling and/ or experimental methods [90]. Indeed, relative to many of the quantitative social sciences, HBE
stands out for its emphasis on “methodological individualism” 2 [14,91]—i.e., explicit methodological attention to
behavioral decisions that are specific to an individual’s circumstances. Methods typically follow the use of the
hypothetico-deductive method, which generates testable predictions using models that attempt to “capture the basic
elements of a situation, sacrificing detail and nuance for clarity and generalizability” [10]. HBEers rarely rely on a
single method; rather, most research projects involve mixed methods, including both qualitative and quantitative tools.
Qualitative methods are essential for identifying emic perspectives on behaviors and socio-ecological contexts,
interpreting quantitative data, and otherwise describing scenarios that are difficult to capture with quantitative data;
quantitative methods provide robust tests of hypotheses that guide HBE research [7]. We provide examples of the most
common data collection and analysis tools, recognizing that the methodological world is extremely broad [93] and
evolving in ways that we cannot capture here.

Historically, HBE has and continues to draw most of its inferences from primary data painstakingly collected in
non-WEIRD (i.e., Western, Educated, Industrialized, Rich, and Democratic; see [94] settings. Following early work by,
e.g., Lee and DeVore with !Kung hunters and gatherers in Africa, [95], HBE has now expanded its fieldwork to all six
inhabited continents and both industrialized and non-industrialized contexts [5]. A typical HBE study begins with a
question and/or hypothesis or hypotheses that are sufficiently rooted within the local context. For example, Siobhan
Cully’s (formerly Mattison) work with patrilineal and matrilineal Mosuo in China began with a question surrounding
the evolutionary logic of daughter- versus son-preference in different socio-ecological contexts. Following Holden et
al. [20], she hypothesized that resources that did not lead to disproportionate reproductive success through males would
be transmitted matrilineally. She tested this with demographic surveys of over 200 households in both matrilineal and
patrilineal communities, asking people to describe their resource base (e.g., land holdings, income, and other forms of
wealth), in addition to other demographic variables and reproductive histories so that she could test whether women’s
or men’s fertility had a greater relationship with wealth (Figure 1) [82,96]. Other common primary data collection tools
include name generator questionnaires for social network analysis. For example, Ruizhe Liu’s work with matrilineal
Mosuo people focuses on whether market integration leads to the dissolution of familial networks as kin are replaced
with non-kin [97]. She joins these data with socio-demographic data that describe market variables such as distance to
market, education, majority language acquisition and so on, finding that, contrary to expectations, at intermediate levels
of market integration, kin continue to dominate social networks [97,98]. Questionnaires, structured interviews, and semi-
structured interviews often complement core instruments like socio-demographic surveys and reproductive histories.
These are highly tailored to specific interests and might ask about educational outcomes (e.g., in relation to adoption status
[99]), the timing of initiation rituals [100], or anything else that is of specific interest to researchers. Quantitative
observational methods [101,102] can be useful for testing hypotheses (e.g., measuring parental investment in terms of
breastfeeding bouts or duration [103]) and for validating reported findings and otherwise self- or other-reported data.

Secondary data analysis has long been part of the methodological tool kit for HBE [104,105] and has become more
common as secondary data sources have proliferated and analytical software and training have improved [13,106,107].
Indeed, there are several clear benefits to secondary data analysis, including: secondary data create efficiencies in
science in terms of data collection effort; they often provide large sample sizes that allow for more nuanced statistical
analysis than is possible with smaller sample sizes; they are typically attended by thorough meta-data that facilitate
interpretation of variables; they may have longitudinal designs that facilitate causal analysis not possible with cross-
sectional data; similarly, they can cover much larger geographic areas than are possible in the typical HBE study design
(and funding level). Secondary data are not always archived in places that make them easy to find; common sources for
human behavioral ecologists include: parish registers, sometimes collected locally and opportunistically (with
appropriate approvals!) in conjunction with primary data analysis; household registers; and large demographic and
health data sets such as the Demographic and Health Survey [108]. Such data sets have provided insights that are
simply not possible with typical cross-sectional, small-scale research design associated with primary data collection,
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often challenging results that find evidence for adaptation in cross-section, but not longitudinally or with more
sophisticated statistical controls [105,109]. There are also well-established pitfalls to the use of secondary data,
however [90]. The costs and benefits of any method or data set should be evaluated with reference to research
objectives: for HBE, the ability to link individual data across a number of variables and with understanding of the
local socio-ecological context is paramount.
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Figure 1. (a) Siobhan Cully (then Mattison) engaging in fieldwork for her dissertation, which focused on investments in daughters
and sons among Mosuo people in Southwest China. (b) Visual depiction of Holden et al.’s [20] model describing when it makes
sense to invest in daughters versus sons based on paternity certainty (x axis) and the effect of a resource on sons’ (Bs) versus
daughters’ (Bd) reproduction. Photo: PM Mattison.

Finally, among the more common methods used by HBEers, mathematical modeling using optimization or game
theoretic frameworks has an important role to play in guiding data collection and can be used to inform empirical tests
and conceptual refinements of HBE hypotheses. Optimization models are well developed in fields such as
microeconomics, decision theory, and operations research and have long been widespread in evolutionary biology [18].
In HBE, they follow directly from the principles of natural selection, which favors locally advantageous adaptations,
leading to an increasingly better fit with environments over time [10]. When human behavioral ecologists develop
optimization models, they carefully weigh the potential costs and benefits of a set of behavioral alternatives and attempt
to predict, given individual characteristics and local environmental constraints, which behavior is likely to yield the
highest fitness under a given set of circumstances. Optimization models must describe a specific currency (typically a
proxy for reproductive success), a goal (e.g., maximizing efficiency), and any constraints impacting alternative
decisions [18]. Perhaps the most developed tests using optimization models, as well as some of the earliest, fall under
optimal foraging theory. Most optimal foraging models attempt to identify what foraging choices will lead to the greatest
net rate of return in terms of energy or nutrients per unit of foraging time [18]. Broad model classes include prey choice
or diet breadth models, patch choice and time allocation models, and models that attempt to determine the optimal group
size for foraging or hunting bouts [18]. For example, Jeremy Koster used optimal foraging models to predict how the
use of dogs would affect prey choice in Nicaraguan foraging populations, finding that dogs increase encounter and
return rates for foragers [19]. Cody Ross and Bruce Winterhalder expanded on optimal foraging models and accurately
predicted that active foraging replaced sit-and-wait foraging as metabolic search costs decreased with the introduction
of the horse to the Great Plains and the snowmobile to Arctic foraging communities [ 110]. Numerous other optimization
models have guided HBE research, including models predicting birth spacing based on the efficiencies associated with
carrying children of different ages [16], models predicting when to marry polygynously versus monogamously [15],
and many more [8]. Indeed, optimization logic underlies all HBE hypothesis generation, whether or not the logic is
modeled in a mathematically explicit way.

In the end, HBE is a theoretical framework that helps to generate questions, hypotheses, and predictions and to
interpret findings in light of underlying principles that are either implicitly or explicitly linked to optimization thinking.
Some methods are more common, some better suited to those objectives, but HBE does not prescribe or proscribe any
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specific method or methodology. Indeed, like many other field-based disciplines, HBE had to adjust to the global
pandemic, taking field-based methods online and using related platforms (e.g., MTurk, video-conferencing) to collect
data remotely. Contemporary HBE uses numerous methods that are borrowed from related fields, including pile sorts,
vignette studies, economic games, bio-specimen collection, and other “lab in the field” methodologies. Key
considerations in choosing methods are question- and context-specific and are likely to continue evolving as HBE
engages more with other fields and a range of geographic contexts and temporal contexts.

4. Areas of Interest in HBE as Illustrated via the Example of Gendered Division of Labor

Human behavioral ecology is a useful framework for understanding variation in all areas of human behavior and
life history. A glance at any textbook in evolutionary behavioral sciences provides a good sense of the breadth of the
field. The most recent and authoritative text was just published in 2024: Jeremy Koster et al.’s edited volume: Human
Behavioral Ecology [8]. Until this book was published, Smith and Winterhalder’s Evolutionary Ecology and Human
Behavior [14] was the leading text for graduate students of behavioral ecology, while various other texts have been used
for undergraduate classrooms [3,111,112]. From these tables of contents emerge the following common areas of interest
for behavioral ecologists: foraging, subsistence, cooperation, gendered division of labor, status, hierarchy, and inequality,
reproduction, and parenting, and cooperative care. Allied fields of demography, cultural evolution, and evolutionary
psychology are of enduring interest to HBEers. Intersections with traditional human biology—a field that is more applied
and mechanistic in orientation [113]—have increased in recent years as behavioral ecologists have sought to understand
intersections between behavior and health [89]. For the sake of brevity, we describe here a single issue—the gendered division
of labor—as it intersects with numerous topical areas of interest to behavioral ecologists. Readers who wish to go more in-
depth in a given area are referred to the aforementioned textbooks as good starting points for exploration.

An enduring debate in human behavioral ecology surrounds the extent to which men versus women have driven
the unique suite of adaptations that distinguish humans from related species. The human “adaptive complex” refers to
this collection of traits: humans are distinct from other primates in having long lifespans that include a post-reproductive
period, lengthy development, large brains relative to body size, their use of tools, cooperative subsistence and
childrearing of numerous multiple different-aged dependents within nuclear family units, central place foraging, and
reliance on intergenerational transfers of knowledge and resources. What lies at the center of these traits? What is the
key transition made by humans that links all of these exceptionalities together? One argument holds that men’s hunting
[114] and the provisioning of women [115] are the key to this evolutionary puzzle [115]. With the increase in meat and
protein in human diets, the gut size decreased while brain size and complexity increased [116]. Men’s hunting focused
on the large, risky game, which they shared with others in camp, including offering the choicest parts to their female
partners. Women who exchanged fidelity for access to meat, experienced shorter birth intervals and correspondingly
higher fertility, out-reproducing women without access to this key dietary staple (i.e., meat). The most prominent
alternative to the male provisioning hypothesis—the grandmother hypothesis—posits that grandmothers have played a
more central role in driving human evolution [117]. According to this view, grandmothers produce the surpluses that
enable higher fertility, slower life histories, and so on, by provisioning daughters and grandchildren with tubers, which
are comparably reliable, calorie-dense, and far less risky as a source of nourishment. Further, because of their
comparably long lives, grandmothers are argued to be in a stronger position to provide critical information on social
and environmental factors that facilitate intergenerational local adaptations.

These two alternatives—the male provisioning hypothesis and the grandmother hypothesis—are presented fairly
starkly in this overview. The data that have been brought to bear on them are far-ranging and have not resulted in
consensus, especially surrounding the extent to which men versus women initiated the transition toward the
contemporary human adaptive complex [118]. Broader views have demonstrated that, at least within contemporary
environments, numerous caregivers emerge as important across a range of environments: mothers are the most
consistent, followed by maternal grandmothers, but fathers and siblings often play meaningful roles [119]. This has led
to a more general, “cooperative breeding” model [120] of “pooled [household] energy” [121] that emphasizes sharing
and cooperation as general strategies for household subsistence, with who provides caring being more context- and
household-specific [122]. Regardless of where the data ultimately fall, the example of gendered division of labor
illustrates intersections with numerous topical areas of focus in HBE: time allocation and social network data
surrounding foraging and cooperation reveal how dietary needs are actually met [102]; associations between help and
reproduction provide critical tests of hypotheses surrounding the pace of childbearing (and its effects on child welfare)
[123]; gendered divisions of labor can also help to understand the roots of wealth inequalities and hierarchy [124,125];
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the dynamics of marriage and parenting are clearly tied to provisioning and subsistence dynamics. Indeed, a major
strength of HBE is its interest in integrating topics and methods to generate nuanced interpretations of societally
important variation, from gender bias [126,127], to gendered contributions to households [128], to inequality [129] and
health [22], to climate change [130] and many more.

5. Archaeological Applications

HBE provides flexible, expanding sets of models that can be tested with archaeological data [131]. Indeed,
archacological applications of HBE emerged in the 1980s as HBE was gaining ground as a way of understanding forager
behavior [132—-134]. Accordingly, optimal foraging theory has had some of the deepest impact on the field of
archaeology, where it has been used to understand choices and changes in diet through time, as foragers have
economized their choices in different climatic and ecological environments, with an emphasis on population-dependent
increases in diet breadth and the intensified use of some food types [135,136]. Repeated studies have shown that the
fundamental microeconomic principles underlying the diet breadth model are sound and that predictions about food
choice are useful and sometimes counterintuitive [133]. Optimal foraging models can thus offer important explanations
for human and non-human animal population dynamics over a range of landscapes, with deep-time explanations
complementing ethnographic work in ways that offer holistic insights concerning human-animal interfaces.

Clearly, resource abundance, including the presence or absence of prey, is an important consideration for how
people are distributed across landscapes, a perennial interest in archaeology. Originally designed for bird populations
in animal ecology [137], the ideal free distribution (IFD) provides a potential explanatory framework for predicting
when individuals will move from a more to a less desirable resource patch. In essence, this framework sees patch quality
as density-dependent, such that individuals should prefer to reside in higher-quality patches with relatively low
population density [131]. Because individuals are all considered competitors with equal ability and equal access to
resources, the first individuals to settle in a habitat are predicted to locate themselves in the best available patch. As the
population density of that patch increases due to in-migration or increased reproductive success of its members, the
suitability of that patch drops. When patch quality declines to that of the next lowest-ranked patch, new immigrants or
children of earlier habitants spill over into those patches. Many applications of the IFD in archaeology focus on early
human migrations and specifically emphasize the colonization of islands, with their circumscribed areas and reliance
on seafaring [138]. They are relevant for a wide range of contexts, such as the Pleistocene rock art at Serrania de la
Lindosa, Colombia (Figure 2), which has been linked to identity formation and territoriality of early colonizing foragers
of the northern Amazon and may reflect patches with the highest ranking in food and/or other resources [139]. IFD
models assume that the effects of density on suitability are constant across habitats, and predict that the most suitable
habitats will be occupied first and will maintain the highest population density [134].

The relationship between population density and fitness in the IFD is not monotonic (Figure 3). Indeed, an
interesting variant of the IFD that has been tested with archaecological data is the Allee effect, a density-dependent
phenomenon in which population growth or individual components of fitness increase as population density increases.
At very low population densities, survival rates may be depressed because of difficulties in finding appropriate mates
[140,141]. Increasing density can improve habitat suitability for subsequent arrivals. Subsistence systems may be
affected by positive economies of scale, where scale is a consequence of density. Population increases can directly
affect the density of desirable resources through some behaviors, such as maintaining forest cover in the early stages of
succession, or through the application of technological innovations. For foragers and agriculturalists, habitat suitability
of more marginal areas could be improved after initial colonization through the clearance of forest edges for hunting or,
the establishment of fields for farming, or other types of intensification such as terraces or raised fields. Humans can also
engage in collative actions to capture, use, and defend resources [142].

Generally, these models predict there can be increased benefits leading to higher fitness for co-occupation by
conspecifics up to some density threshold. This increase in suitability accompanying the addition of each individual to
the habitat establishes an optimal group size [143]. Once the density threshold is exceeded, the patch quality will still
decline, which is consistent with the general predictions of the IFD.
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Figure 2. Pleistocene rock art in the Colombian Amazon. Las Dantas panel at Cerro Azul, Sierra de la Lindosa depicting a large
mammal interpreted as a now extinct giant sloth. These images suggest early concepts of territoriality, patch selection and the
formation of social identities around high-quality resources. Photo: KM Prufer.
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Figure 3. The Ideal Free Distribution (a) and Ideal Despotic Distribution (b). In the IFD (a), initial settlers populate the highest-
ranked habitat. Continued growth (in situ or external immigration) increases density and population growth eventually spills over
into lower-ranked habitats. With an Allee effect (b), the suitability of habitat B increases with each migrant drawn from habitat A,
leaving the latter with lower density. If peak suitability/ density habitat B is higher than A, the Allee effect conceivably will empty
habitat A for a period, as individuals seeking a higher quality habitat relocate to B. Taken to a logical conclusion, individuals might
abandon areas once considered highly suitable during a period of change such as when agricultural subsistence strategies replaced
those reliance on hunting and foraging [138].

A more complicated variant of the IFD in archaeology is the ideal despotic distribution (IDD) [141], which
models how differential access to resources alters how individuals are distributed over landscapes. The IFD applies to
scenarios where there is interference among competitors of unequal abilities, or when superior competitors (dominants)
can establish territories and defend them. This can protect dominants from density-dependent habitat deterioration as
dominants more successfully defend better resource opportunities than inferior competitors, who are pushed to poorer
habitats [138]. A despot arises then, when one or more individuals in the population is able to monopolize a
disproportionately large share of the factor or factors determining habitat suitability [144]. Unconstrained and equal



Nature Anthropology 2025, 3, 10007 11 of 24

resource access in the IFD gives way to control and unequal access and defensibility in the IDD [145]. The relevant
suitability factors may be as diverse as the size of territory, resource and environmental amenities, access to reproductive
partners and labor, or socio-economic advantages stemming, for instance, from contiguity with a desirable trade route
or even a religious shrine [146]. While differential control over such resources is a condition for social stratification
and political control [147], this is a narrower definition of despotism than that adopted by social scientists, including
some archaeologists who more typically follow Wittfogel [148] in implying to some degree an absolutist, managerial
state. Flexible HBE models like the IDD provide nuanced approaches for understanding why individuals subject
themselves to subordinate statuses, drawing on key HBE concepts of optimization and cost-benefit tradeoffs.
Subordinates weigh the costs of subjecting themselves to the rule of others and the benefits of protection and group
membership against the costs of migration. Dominants balance their interests in controlling and defending a
disproportionate share of resources with the need to provide concessions to subordinates to prevent them from migrating.
Along with other HBE models, there are relatively few limits on what kinds of variables one might accommodate in the
IFD and its Allee and IDD variants [134].

Models like the IFD and IDD have frequently been applied to foragers and early agriculturalists, but are
increasingly being applied to other economic modes in the past, including large agricultural societies [ 146], transhumant
pastoralism [149], and to model resource competition at high population densities [150]. An important consideration of
these studies has been the behavior of dominant despots in relation to subordinates. In the IDD model, subordinates will
remain in an oppressive environment, one in which dominants claim part of subordinates’ production, if the dominants
make concessions sufficient to outweigh the costs and uncertainties of emigration [151]. Those concessions can include
access to subsistence and other material resources, but can also be construed as the benefits and security of group
membership. Examples might be access to market economies and goods and services, promises of collective security,
redistribution of goods as a form of reciprocity, and access to public events to reinforce group identity. If elites can
elevate local suitability—by providing amenities such as (a) solutions to coordination problems, (b) better defense, or
(c) access to sacred sites and ritual opportunities—they may encourage in-migration. Even subordination may be
advantageous if the alternative is worse.

For early agricultural societies, HBE models have been applied to understand population dynamics under varying
conditions related to food production, which is a determinant of age-specific rates of birth and death. Modeling the
relationships between food and space limitations on population dynamics in past societies by invoking mechanisms of
hunger and well-being provides frameworks for understanding long-term processes of expansion and recession of
human populations [152]. The growth rate of a population determines the time until population is limited by space [153].
This limitation introduces a tradeoff between population density and well-being, so population effects become more
important than the direct effects on the environment. In natural fertility, agrarian societies modeling phases of population
growth in newly settled habitats reveal distinct relationships between the phase of surplus food production and vital rates,
transitions characterized by food shortages resulting in increased mortality and lessened fertility, and Malthusian intervals
where vital rates and quality of life are depressed [154]. The applications of these models to archaeological societies
support the view that relatively low long-term population growth rates of prehistoric human populations, which are
conditioned by carrying capacities, may have been a consequence in part of boom-bust cycles varying scales [155].

6. Current Applications of HBE in Chinese Contexts

As described above, HBE’s historical emphasis on small-scale societies led to limited geographic representation
in terms of study populations. China does not have any contemporary foraging communities and was not part of early
HBE studies. Furthermore, HBE scholars are predominantly housed in English-speaking institutions, limiting the reach
of HBE as a theoretical and conceptual area of scholarship for non-English-speaking countries. We are hopeful that
China will be a focus of ongoing HBE partnership and research. China’s extensive history, vast territory, and diverse
natural and climatic conditions yield a rich cultural tapestry that is ripe for understanding how “local ecologies nurture
distinct cultures (— /77K 3% F —7J7 3C4k)”. There is significant variation in Chinese populations in the realm of
kinship, subsistence, cooperative norms, and so on, which we know very little about from an HBE perspective. Indeed,
opportunities for comparative work that extend insights into Chinese contexts are numerous. Further, engaging in ethical
partnerships with study communities is critical both in its own right and for the production of good science [156]. There
are many gains to be made from applying HBE to studies of Chinese populations, especially if this is done in close
collaboration with Chinese scholars and local population experts. At present, the existing application of HBE in China
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is focused on two communities: matrilineal (and patrilineal) Mosuo and ethnic Tibetans. We review these studies and
suggest future directions to expand into new regions and timescales of analysis.

Matrilineal Mosuo (aka Moso, Na, Naze) people—a population of around 50,000 residing on the border of Sichuan
and Yunnan Provinces—are famous to anthropologists and social scientists due to a relatively uncommon form of
reproductive union known in English as “walking marriage”, in Chinese as zou hun (FE4§), and in the local Naru
language as tisese, literally—walking back and forth. Traditionally, this form of union is open and non-binding: a man
visits a woman in her bedroom at night and leaves (sometimes furtively) the next morning; children born of the union
reside with their mother and belong to their mother’s lineage. Men and women remain members of their natal
households, to which they contribute most of their labor. Men’s authority is over their sister’s children rather than over
their own and inheritance is matrilineal [157—163]. This relatively uncommon form of kinship has generated significant
interest in and beyond anthropology. For HBEers, it renewed interest in classic questions surrounding why men would
allocate time and energy to their sisters’ children instead of their own, when it might make sense for parents to favor
daughters over sons, and how post-“marital” residence patterns may impact or reflect reproductive conflict.

Siobhan Cully (then Mattison) and her team of researchers were the first human behavioral ecologists to work in
China. Beginning in 2006, and in collaboration with local and national Chinese institutions (Yunnan Academy of Social
Sciences, Yunnan University, and Fudan University), Cully resided with Mosuo families in both matrilineal areas
abutting Lugu Lake and patrilineal areas further afield [82,158,164,165], collecting data via interviews, socio-
demographic questionnaires, social network instruments, anthropometric devices, and dried blood spots. Over numerous
field seasons spanning almost 20 years, results have generally offered support for HBE hypotheses, though not in
simplistic ways. For example, the team leveraged variation in market integration that has been ongoing since the 1990s
[161] to offer refined means for creating metrics of market integration that are tailored to local circumstances [166].
They have also shown that matrilineal norms and social structures may buffer against rising material inequality [125]
and decrease hypertension and inflammation [167] relative to Mosuo patrilineal counterparts. These gender “reversals”
were also apparent in social support networks [168], providing one possible means by which health inequities narrow.
Earlier results offered partial support for hypotheses suggesting that subsistence is tied to gender-biased inheritance
[82], with men contributing to their own children when economic circumstances favored more intensive parental
investment [169,170]. Results from other social sciences generally support these trends, revealing “gender reversals”
in economic behavior, including Mosuo women being less generous than Mosuo men, in contrast to patrilineal Yi, who
show the opposite pattern [171]. The gender gap in risk aversion is also smaller among Mosuo than among Y1, consistent
with Mosuo women taking on roles that are traditionally ascribed to men [172]. Psychological studies further bolster
the differences between Mosuo family structures and other family structures in China [173,174].

Mosuo kinship and social structure have elicited interest in broader patterns of cooperation and allocare. Consistent
with the normative emphasis on sharing among kin, researchers have shown that Mosuo social networks reflect a strong
emphasis on genetic relatedness as an underlying principle for allocating labor across households, even in the absence
of reciprocity [175]. Interestingly, while Mosuo societies frequently emphasize household harmony and generalized
reciprocity, scholars have also demonstrated reproductive conflict among sisters co-residing in a household, where
fitness decreases as the number of co-resident sisters increases [157,176]. Reproductive conflict also appears to
incentivize men to perform more labor in their natal households, in order to avoid directing investments toward partners’
sisters’ children [177,178]. Post-marital residence obviously affects and reflects gender-biased cooperation and conflict,
as shown in several studies among Mosuo and related Chinese populations. For example, duo-locality is posited to
decrease incentives for large-scale cooperation due to increased reproductive conflict in the home, a pattern reflected
in economic games played across a range of communities with differing levels of dispersal in China [179]. Female
workloads appear to be positively impacted by co-residence near natal kin, however: Although almost always higher
than male workloads, female workloads are relatively lower in matri- and duo-local contexts compared to contexts in
which women disperse from their natal homes and experience lesser bargaining power [180]. Similarly, whereas the
normative emphasis on caretaking and authority lies with the maternal uncle [174,181], others have emphasized variable
roles for fathers in direct and indirect care [169,170,174].

The only other population to have received significant attention from human behavioral ecologists in China to date
are Tibetans. Tibetan populations also reveal a range of kinship structures, including norms and institutions that are
variably centered around women and girls, providing an interesting test case for questions surrounding how subsistence
systems impact gender-biases in dispersal [182] and how gender-biases in dispersal impact broader cooperation patterns
[179]. Such studies provide support for hypotheses that link agriculture with female-biased dispersal. Gender-biased
dispersal is also hypothesized to contribute to male celibacy in Tibetan monks [183], a societal feature that is often
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assumed to be maladaptive, yet associated with enhanced fitness for relatives of celibate individuals in Tibet [184].
Indeed, variation in gender-biased dispersal has been linked to numerous fitness-related demographic outcomes,
including ages at first and last birth [185] and marital stability [186], as well as who in the household helps to raise
children. For example, grandpaternal investment has been shown to be significant, if not of the same quality as
grandmaternal help, among Tibetan populations where women are more economically active [187], reinforcing the
flexibility of human family systems, and the potential for numerous caretakers to have positive effects on children,
depending on broader social and environmental circumstances [23]. Finally, a recent article points to shifts in family
structures from female-biased to more gender-neutral as markets continue to alter the landscape of family decision-making
in Tibet [188], reinforcing the dynamic, adaptive nature of human kinship across a range of lifeways.

Although Mosuo and Tibetan populations have attracted the most research attention in recent anthropology
literature, they are certainly not the only Chinese populations that would be of interest to HBEers [189—191]. Indeed,
the remarkable variation in subsistence, gender-biased dispersal, and cultural norms and institutions across China has
significant potential for yielding new insights regarding human behavioral evolution. Moreover, anthropology is not
the only field where HBE theory has been applied in China; other disciplines, such as sociology, demography, and
psychology, have used associated evolutionary theoretical frameworks to study contemporary human reproduction and
fitness [192—198], pointing to increasing potential not just for HBE applications in Chinese contexts, but for applications
that are also increasingly convergent.

7. Chinese Archaeological Behavioral Ecology

HBE archaeology in China is in its early phases but is not a blank slate [199,200]. There are papers in English
focused on introducing HBE and its relevant models, particularly as applied to hunter-gatherer populations [199],
including discussion of optimal foraging theory [199] and costly signaling theory [200,201], e.g., to explain burial
ornamentation [201]. While not always explicit in leveraging HBE as an explanatory framework, these contributions
appeal to principles of adaptation in response to specific ecological and environmental conditions [202]. Notably, much
of this HBE archaeology research focuses on the origin of agriculture [203—205], but there are numerous other questions
that continue to elicit interest and debate in archaeology that could be fruitfully applied to Chinese settings, including
questions surrounding variation in material inequality, the roles of women versus men in production and childcare, how
cultural traits spread and evolve, how environment shapes culture, and so on. Table 2 provides a preliminary list of
current and future applications that we think would be especially productive in the Chinese context.

Table 2. Areas of research for potential investigation in Chinese archaeology.

Theoretical Key Themes from Existin . . s
coreic Keywords ey . e. es . ° . xisting Possible Archaeological Applications
Area Applications in China
. - . tourism/markets in rural architecture, household demography,
behavioral variation, adaptation, . . . . .
Natural . . . areas, cultural diversity, life traditional ecological knowledge (TEK),
. reproduction, market integration, context- . .. . . .
selection history variation, menopause,  ancestor lineage, iconography, symbolism,
dependency . . .
reproduction climate adaptations
gender roles, gendered gendered symbolism, gendered division of
Sexual gender roles, gendered division of labor, division of labor, gendered labor, gendered signaling materials, social
selection mate choice, parental investment, marriage parental biases; marital networks, paleo-demography; gendered
stability; celibacy morbidity and mortality
kin selection, conflict, reciprocity, altruism,
. allocare, mutualism, group size, ideal free kinship structure, religion, exchange, inter-group relations;
Cooperation P L . . . 2 Lo .
distribution, ideal despotic distribution, cooperation, reciprocity warfare; tribal conflict; social complexity
reproductive skew
behavior transmission, social learning,
Itural . . lati igrati ial lexity, technology/ material
Cu ura learning, cultural transmission population migration, social complexity, technology/ materia
evolution religion evolution, symbolism, identity,
ethnogenesis
adaptation, survival, fitness, hunter- subsistence transition; nutrition;
gatherers, forager, Neolithic Revolution, agriculture, paleolithic- bioarchaeology; paleodemography;
Subsistence pastoralism, horticulture, agriculture, neolithic transition, lithic transhumance; health; diet quality,

polyculture, production systems, complexity, technology, zooarchaeology population dynamics; climate change;
stratification and hierarchy, inequality ecological anthropology
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8. So How Do I Start an HBE Project in China (or Anywhere)?

As the reader can tell, HBE has significant potential for use in China, yet has only been minimally deployed in the
Chinese context. We are optimistic, however, that these beginnings are evidence of a strong foundation for expanding
HBE scholarship in China. To continue this work, research teams must craft new projects with care, ensuring that
questions are appropriately framed and assumptions made explicit, ideally with clear framing of sets of alternatives
[206] that are rooted in optimality frameworks [36], thereby avoiding common pitfalls that create a sense of “just-so”
story telling [207,208]. Without a clear set of alternatives being specified, any relationship between a behavior and
some proxy of fertility may be spurious and claims for natural selection potentially untenable [36]. Researchers must
also ensure that questions and assumptions are appropriate for the population or context within which they are being
posed. In some cases, populations are selected prior to questions being developed. This is justifiable, not only because
questions can be precisely tailored to contexts and population priorities, but also because it can also facilitate
longitudinal follow-up and deeply contextualized data for researchers who remain in place for long periods of time (e.g.,
more than forty years for Nicholas Blurton-Jones and Hadza foragers of Africa [209]). Objectivity, systematicity, and
triangulation are paramount in HBE studies; where populations or data set selection precedes the development of
questions and hypotheses, researchers are wise to take additional precautions to ensure that data collection and analysis
produce unbiased results.

Once the research team has identified questions, hypotheses, assumptions, and what data (primary versus secondary)
are appropriate to apply to them, methods must be carefully crafted to ensure that variables are clearly defined and
operationalized, that data collection is defined in a way that is conducive to reproducibility, validity, and reliability, and
that analysis is appropriate for the data and questions or hypotheses driving data collection. To identify the specifics of
this procedure is beyond the scope of this review, but we recommend that readers peruse methods handbooks [93] and
attend to methods employed as described in primary scholarship that inform the development of the researchers’ projects.
We strongly recommend pilot work ahead of formal study [210], including mock-up analyses of any final data that are
anticipated to result from data collection methods. Finally, an important part of any research project involves the ethical
considerations that govern the collection of data, confidentiality, population relations, and so on. These considerations
are not universal across contexts (see, e.g., Hudson et al., 2020) [211]; researchers are advised to work in collaboration
with local partnering institutions and populations to ensure that stakeholders at every level are comfortable with the
research design and implementation and dissemination of results [156].

9. The Past and Future of HBE

Like every discipline, human behavioral ecology has experienced a mix of both successes and failures. While, to
our knowledge, HBE has never endorsed eugenicist or deterministic frameworks, it could undoubtedly do more to
clarify its position against such movements [76], as HBE is commonly conflated with frameworks such as unilineal
evolutionism, sociobiology, and evolutionary psychology, which have had more problematic histories [63,80]. Further,
HBE remains at heart a reductionist framework, which sits uncomfortably with some anthropologists [66]; while we
would argue that HBE is deeply more contextualized than many of its sister frameworks, it never hurts for HBEers to
carefully describe the ways that it may complement and supplement other frameworks. Indeed, the incisiveness of HBE
means that it has been able to cut through many debates that would arguably be difficult to resolve using descriptive or
atheoretical perspectives [5]. For example, HBE has helped to understand the timing and pace of demographic
transitions across the world [212], why women take on roles that are sometimes considered “male” [23,167,168,213],
why subsistence regimes result in differential fertility [123], why inequality has become so dominant across the globe
[129], and how humans leverage cooperation to manage risk within and across households and communities [214-216],
including within the increasingly important context of global climate change [130,217].

At the same time, several aspects of HBE have faced criticism. Some are uncomfortable with the overemphasis on
the current adaptiveness of traits [80,218]. Other scholars place varying degrees of emphasis on drift-like processes as
sources of neutral behavioral variation, for example [219], while others posit that many contemporary behaviors are
due to constraints on behavioral evolution and do not require solutions centered on adaptation [220]. Evolutionary
psychologists are more likely to posit that current behaviors are maladaptive, due to mismatch or adaptive lag and are
more concerned about the long-term evolutionary value of traits. We view such debates as resolvable through empirical
and analytical hypothesis testing [206] and through careful logic. In particular, within the Tinbergian “levels of
causation/ analysis” framework [208,221,222], HBE primarily attempts to explain the current functions of behaviors in
terms of their effects on fitness in contemporary environments. Perspectives that are concerned with the evolutionary
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origins of a behavioral trait or the dynamics of how the behavior changes over time are often not in competition with
explanations focused on current function [207,223]. Similarly, explanations of behavior that focus on mechanisms (e.g.,
hormonal, psychological, efc. underpinnings) or ontogeny (development over the life course) are not usefully pitted against
explanations focused on current function. As discussed below, there is certainly room for HBE to become more integrative
in its focus; we caution simply that students of evolutionary behavioral paradigms should always seek to evaluate the
soundness of theoretical debates and any underlying assumptions of incompatibility before wading in to specific debates.

Additional criticisms surround the appropriateness of using a piecemeal approach to investigate behavior [80].
The piecemeal approach breaks down complex, related behaviors, to analyze the potential functions of each [25]. For
example, rather than analyzing marital systems, an HBEer might attempt to understand, in turn, factors associated with
preferences for specific kinds of partners, gender-biases in adolescent dispersal, arranged versus love marriages, and so
on. This reductionist approach is obviously not fully realistic: it ignores correlations between traits, including tradeoffs,
and suffers from difficulties in establishing causality. For example, we know that horticultural systems are often
associated with matrilineal kinship structures [82,224,225], in part due to women’s ability to manage horticultural
resources without significant input from men [170]. One could argue that it is a matrilineal kinship that causes
horticulture as much as the reverse. Modeling and longitudinal evidence stack up in favor of subsistence changes
preceding changes in kinship structures [226,227], so these criticisms, too, are addressable with increasing evidence
and care to think through potential inter-correlations of traits and causal pathways [34].

As the foregoing examples illustrate, HBE has been highly successful as a theoretical framework that is focused
on understanding the current functions of behaviors that have evolved in ways that have increased people’s fit with their
current environments. As HBE continues to grow as a discipline and to engage with other areas, we anticipate greater
integration and a less singular focus on Tinbergian “current functions” [223]. Moving beyond the “phenotypic gambit”
is likely to facilitate a better understanding of the extent (and limits) of human adaptability, shedding light on the nature
of genetic, physiologic, and socio-cultural constraints affecting decision-making, as well as on feedback between
decision-making and other aspects of human biology. For example, understanding how transmitted culture may or may
not constrain adaptive decision-making is increasingly of interest to scholars who want to know when behavior is likely
to be adaptive versus maladaptive [228]. In another example, Wander and colleagues hypothesized differential
mechanisms for erythropoeisis among high-altitude Mosuo people in China, which may underlie differences in the
expression of related health outcomes [229]. If so, this could have implications for patterns of labor, including by gender,
dietary decisions, and demography more generally. Understanding such interlinkages is extremely exciting, especially
where it creates knowledge that may positively impact policy and livelihoods [230]. Certainly, greater integration would
bypass some of the criticisms of an overly piecemeal approach to understanding human behavior [80] and is reflected in
recent movements to strive to better understand the mechanisms that underlie behavior (i.e., that “mechanisms matter”) [9].

HBE’s historical focus on small-scale and hunting and gathering communities has yielded to interest in a much
broader range of societies, including ones that are urbanized and market integrated [5,13,166]. This is a positive move
for the field, as the extent to which HBE can explain how people make decisions under the influence of global and local
influences remains unclear. As HBE continues to expand its influence and to incorporate other frameworks into its own,
we urge that it prioritize equitable global engagements [156], including attending to the needs and priorities of
populations with whom HBEers engage. As part of this, HBEers could consider running field schools that train both
local and non-local scholars and otherwise developing long-term collaborations with partners who benefit from the
research being performed.

Finally, there is growing interest in some corners of HBE in the need to revisit critically language and frameworks
that may impede rather than enhance understanding of underlying concepts. Terms such as “reproductive value”, for
example, are arguably imprecise and, for some, likely to evoke personal rather than intellectual responses. Similarly,
“fitness” is mathematically well described [231], but poorly operationalized in contemporary studies [232], and again
laden with implied meanings that are rejected by HBEers, but otherwise commonplace. As HBE works to extend its
reach to engage new audiences, including in China, we have opportunities to revisit the language and frameworks that
guide our research. Specifically, as terms are translated and explained in new languages, we may gain critical insights
that help to shape a more holistic, specific, and inclusive field.

10. Conclusions

In conclusion, human behavioral ecology, now nearly fifty years old, has provided the evolutionary behavioral
sciences with an important, testable framework for understanding variation in behavior and life history in ways that are
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nonetheless highly context-specific. It has expanded its focus from small-scale communities to every type of community,
both in the present and in the past. Yet, its incorporation into scholarship and training outside of English-speaking
contexts remains limited. This is a priority for the field as the world becomes even more global and as populations
rightly demand more benefits from the work in which they participate. For scholars who wish to learn about HBE, there
is now a thorough and accessible book [10] that lays out the state of the field. We very much hope that scholars of and
in China will carry this work forward in integrative and innovative ways, recognizing the need to mitigate harm,
including in disseminating findings, and to establish trusting relationships that maximize benefits to participant
communities and relevant stakeholders, including the broader public.

Supplementary Materials
The following supporting information can be found at: https://www.sciepublish.com/article/pii/512, Glossary of
select terms.
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Footnotes

1. The phenotypic gambit refers to the assumption that genetic, physiologic, and other biological mechanisms do not impede
evolutionary trajectories [27]. Adopting the phenotypic gambit has allowed behavioral ecologists to learn much about
ecological drivers of human behaviors, but understandings that result with this assumption in place are necessarily limited.
Indeed, there is significant interest in understanding the ways by which cultural transmission may constrain the evolution of
human behavior by impacting the ways humans learn to behave [9].
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2. Methodological individualism in its strongest form suggests that all social phenomena should be explained solely in terms of
individuals and their interactions [91]; HBE also considers the importance of constraints enacted through groups (e.g., norms
and institutions), though it has been relatively quiet about the feedback between the two [92].
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