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Human behavioral ecology (HBE) is the study of human behavior from an adaptive perspective. It focuses in particular on how human 
behavior varies with ecological context. Although HBE is a thriving research area, there has not been a major review published in a 
journal for over a decade, and much has changed in that time. Here, we describe the main features of HBE as a paradigm and review 
HBE research published since the millennium. We find that the volume of HBE research is growing rapidly, and its composition is 
changing in terms of topics, study populations, methodology, and disciplinary affiliations of authors. We identify the major strengths of 
HBE research as its vitality, clear predictions, empirical fruitfulness, broad scope, conceptual coherence, ecological validity, increas-
ing methodological rigor, and topical innovation. Its weaknesses include a relative isolation from the rest of behavioral ecology and 
evolutionary biology and a somewhat limited current topic base. As HBE continues to grow, there is a major opportunity for it to serve 
as a bridge between the natural and social sciences and help unify disparate disciplinary approaches to human behavior. HBE also 
faces a number of open questions, such as how understanding of proximate mechanisms is to be integrated with behavioral ecology’s 
traditional focus on optimal behavioral strategies, and the causes and extent of maladaptive behavior in humans. 

Key words: behavioral gambit, cultural evolution, demographic transition, evolutionary anthropology, human behavioral ecol-
ogy, humans, systematic review.

IntroductIon
Very soon after behavioral ecology (henceforth BE) emerged as a 
paradigm in the late 1960s and early 1970s, a tradition of  applying 
behavioral ecological models to human behavior developed. This 
tradition, henceforth human behavioral ecology (HBE), quickly 
became an important voice in the human-related sciences, just as 
BE itself  was becoming an established and recognized approach in 
biology more generally. HBE continues to be an active and innova-
tive area of  research. However, it tends not to receive the attention 
it might, perhaps in part because its adherents are dispersed across 
a number of  different academic disciplines, spanning the life and 
social sciences. Although there were a number of  influential earlier 
reviews, particularly by Cronk (1991) and Winterhalder and Smith 
(2000), there has not been a major review of  the HBE literature 
published in a journal for more than a decade. In this paper, we 
undertake such a review, with the aim of  briefly but systematically 

characterizing current research activity in HBE, and drawing 
attention to prospects and issues for the future. The structure of  
our paper is as follows. In the section “What is HBE?”, we pro-
vide a brief  overview of  the HBE approach to human behavior. 
The section “A systematic overview of  current research” presents 
our review methodology and briefly describes what we found. We 
argue that the HBE research published in the period since 2000 
represents a distinct phase in the paradigm’s development, with a 
number of  novel trends that require comment. Finally, the section 
“HBE: strengths, weaknesses, opportunities, and open questions” 
presents our reflections on the current state and future prospects of  
HBE, which we structure in terms of  strengths, weaknesses, oppor-
tunities, and open questions.

What Is hBE?
BE is the investigation of  how behavior evolves in relation to 
ecological conditions (Davies et  al. 2012). Empirically, there are 
2 arms to this endeavor. One arm is the study of  how measurable Address correspondence to D. Nettle. E-mail: daniel.nettle@ncl.ac.uk.
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variation in ecological conditions predicts variation in the behavioral 
strategies that individuals display, be it at the between-species, 
between-population, between-individual, or even within-individual 
level. (Throughout this paper, “ecological conditions” is to be 
interpreted in its broadest sense, to include the physical and social 
aspects of  the environment, as well as the state of  the individual within 
that environment.). The other arm concerns the fitness consequences 
of  the behavioral strategies that individuals adopt. Because fitness—
the number of  descendants left by individuals following a strategy at 
a point many generations in the future—cannot usually be measured 
within a study, this generally means measuring the consequences of  
behavioral strategies in some more immediate proxy currency related 
to fitness, such as survival, mating success, or energetic return. The 2 
arms of  BE are tightly linked to one another; the fitness consequences 
of  some behavioral strategy will differ according to the prevailing 
ecological conditions. Moreover, central to BE is the adaptationist 
stance. That is, we expect to see, in the natural world, organisms 
whose behavior is close to optimal in terms of  maximizing their 
fitness given the ecological conditions that they face. This expectation 
is used as a hypothesis-generating engine about which behaviors we 
will see under which ecological conditions. The justification for the 
adaptationist stance is the power of  natural selection. Selection, other 
things being equal, favors genes that contribute to the development 
of  individuals who are prone to behaving optimally across the kinds 
of  environments in which they have to live (Grafen 2006). Note 
that this does not imply that behavioral strategies are under direct 
genetic control. On the contrary, selection favors various mechanisms 
for plasticity, such as individual and social learning, exactly because 
they allow individuals to acquire locally adaptive behavioral strategies 
over a range of  environments (Scheiner 1993; Pigliucci 2005), and 
it is these plastic mechanisms that are often in immediate control of  
behavioral decisions. However, the capacity for plasticity is ultimately 
dependent on genotype, and plasticity is deployed in the service of  
genetic fitness maximization.

BE is also characterized by a typical approach, to which actual 
exemplars of  research projects conform to varying degrees. This 
approach is to formulate simple a priori models of  what the individual 
would gain, in fitness terms, by doing A rather than B, and using these 
models to make predictions either about how variation in ecological 
conditions will affect the prevalence of  behaviors A and B, or about 
what the payoffs to individuals doing A and B will be, in some cur-
rency related to fitness. These models are usually characterized by the 
assumption that there are no important phylogenetic or developmen-
tal constraints on the range of  strategies that individuals are able to 
adopt and also by a relative agnosticism about exactly how individu-
als arrive at particular behavioral strategies (i.e., about questions of  
proximate mechanism as opposed to ultimate function; Mayr 1961; 
Tinbergen 1963). The assumptions of  no mechanistic constraints 
coming from the genetic architecture or the neural mechanisms are 
known, respectively, as the phenotypic gambit (Grafen 1984) and the 
behavioral gambit (Fawcett et  al. 2012). To paraphrase Krebs and 
Davies (1981), “think of  the strategies and let the mechanisms look 
after themselves.” We return to the issue of  the validity of  the behav-
ioral gambit in particular in section “Open questions.” However, one 
of  the remarkable features of  early research in BE (what Owens 2006 
calls “the romantic period of  BE”) was just how well the observed 
behavior of  animals of  many different species was explained by very 
simple optimality models based on the gambits.

HBE is the study of  human behavior from an adaptive perspec-
tive. Humans are remarkable for their ability to adapt to new niches 
much faster than the time required for genetic change (Laland 

and Brown 2006; Wells and Stock 2007; Nettle 2009b). HBE has 
been particularly concerned with explaining this rapid adaptation 
and diversity, and thus, the concept of  adaptive phenotypic plastic-
ity has been even more central to HBE than it is to BE in general. 
HBE represents a rejection of  the notion that fundamentally differ-
ent explanatory approaches are necessary for the study of  human 
behavior as opposed to that of  any other animal. Note that this does 
not imply that humans have no unique cognitive and behavioral 
mechanisms. On the contrary, they clearly do. Rather, it implies that 
the general scientific strategy for explaining behavior instantiated in 
BE remains similar for the human case: understand the fitness costs 
and benefits given the ecological context, make predictions based 
on the hypothesis of  fitness maximization, and test them. There is 
a pleasing cyclicity to the development of  HBE. BE showed that 
microeconomic models based on maximization, which had come 
from the human discipline of  economics, could be used at least as 
a first approximation to predict the behavior of  nonhuman ani-
mals. HBE imported these principles, enriched from their sojourn 
in biology by a focus on fitness as the relevant currency, back to 
humans again.

The first recognizably HBE papers appeared in the 1970s (e.g., 
Wilmsen 1973; Dyson-Hudson and Smith 1978). The pioneers were 
anthropologists, and to a lesser extent archaeologists. A major focus 
was on explaining foraging patterns in hunting and gathering popula-
tions (Smith 1983), though other topics were also represented from 
the outset (Cronk 1991). The focus on foragers was due to the evolu-
tionary antiquity of  this mode of  subsistence, as well as these being 
the populations in which optimal foraging theory was most straight-
forwardly applicable. However, there is no reason in principle for 
HBE research to be restricted to such populations. The emphasis in 
HBE is on human adaptability; humans have mechanisms of  adap-
tive learning and plasticity by virtue of  which they can rapidly find 
adaptive solutions to living in many kinds of  environments. Thus, we 
might expect their behavior to be adaptively patterned in societies of  
all kinds, not just the types of  human society, which have existed for 
many millennia.

The first phase of  HBE lasted through the 1980s (Borgerhoff 
Mulder 1988). In the second phase, the 1990s, HBE grew rapidly, with 
Winterhalder and Smith (2000) estimating that there were nearly 300 
studies published during the decade. Its focus broadened to encompass 
more studies from nonforaging subsistence populations, such as horti-
culturalists and pastoralists (e.g., Borgerhoff Mulder 1990), and the use 
of  historical demographic data (e.g., Voland 2000; Clarke and Low 
2001). There were also some pioneering forays into the BE of  indus-
trialized populations (Kaplan 1996; Wilson and Daly 1997). The 1990s 
were characterized by an increasing emphasis on topics which fall under 
the general headings of  distribution (cooperation and social structure) 
and particularly reproduction (mate choice, mating systems, reproduc-
tive decisions, parental investment), rather than production (foraging). 
Anthropologists continued to dominate HBE, and the methodologies of  
the studies reflect this: many of  the studies represented the field obser-
vations of  a single field researcher from a single population, usually 
a single site. Having briefly outlined what HBE is and where it came 
from, we now turn to reviewing the HBE research that has appeared in 
the years since the publication of  Winterhalder and Smith (2000).

a systEmatIc ovErvIEW of currEnt 
rEsEarch
Our objective was to ascertain what empirical research has been 
done within the HBE paradigm since 2000, and characterize its key 
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features, quantitatively where possible. We thus conducted a systematic 
search of  17 key journals for papers published between the beginning 
of  2000 and late 2011, which clearly belong in the HBE tradition (see 
Supplementary material for full methodology). This involved some 
contentious decisions about how to draw the boundaries of  HBE 
and in the end, we drew it narrowly, including only papers containing 
quantitative data on naturally occurring behavior in human popula-
tions and employing a clearly adaptive perspective. This excludes a 
large number of  studies that take an adaptive perspective but measure 
hypothetical preferences or decisions in experimental scenarios. It also 
excludes many studies that focus on nonbehavioral traits such as stat-
ure or physical maturation. The sample is not exhaustive even of  our 
chosen subset of  HBE, given that some HBE research is published 
in edited volumes, books, or journals other than those we searched. 
However, we feel that our strategy provides a good transect through 
current research, which is prototypically HBE, and the sampling 
method is at least repeatable and self-consistent over time.

We used the full text of  the papers identified to code a number 
of  key variables relevant to our review, including year of  publication, 
journal, first author country of  affiliation, and first author academic 
discipline. We also adopted Winterhalder and Smith’s (2000) ternary 
classification of  topics into production (foraging and other productive 
activity), distribution (resource sharing, cooperation, social structure), 
and reproduction (mate choice decisions, sexual selection, life-history 
decisions, parental and alloparental investment). Finally, we coded the 
presence of  some key features we wished to examine: the presence of  
any data from foraging populations, the presence of  any data from 

industrialized populations, the use of  secondary data, and the use of  
comparative data from more than one population.

The search resulted in a database of  369 papers (see 
Supplementary material for reference list and formal statistical 
analysis; an endnote library of  the references of  the papers in 
the database is also available from the corresponding author). 
The distribution of  papers across journals is shown in Table  1, 

Table 1 
Numbers and percentages of  papers in the database by journal. 
Also shown is the median year of  publication of  an HBE paper 
in the sample in that journal

Journal

Number of  papers 
(percentage of  
sample)

Median year  
of  publication

American Anthropologist 10 (2.7) 2004
American Journal of  Human 
Biology

38 (10.3) 2009

Behavioral Ecology 3 (0.8) 2010
Behavioral Ecology and 
Sociobiology

5 (1.4) 2004

Current Anthropology 37 (10.0) 2005.5
Evolution and Human 
Behavior

91 (24.7) 2007

Evolutionary Psychology 
(2003–2011)

17 (4.6) 2008

Human Nature 87 (23.6) 2007
Journal of  Biosocial Science 17 (4.6) 2007
Journal of  Evolutionary 
Psychologya (2003–2011)

7 (1.9) 2006

American Naturalistb 3 (0.8) 2010
Biology Lettersb 
(2003–2011)

6 (1.6) 2011

Natureb 1 (0.3) 2004
Philosophical Transactions 
Royal Society, Bb

5 (1.4) 2011

Proceedings Royal Society Bb 27 (7.3) 2006
Proceedings of  the National 
Academy of  Sciencesb

10 (2.7) 2008

Scienceb 5 (1.4) 2009
Overall 369 (100) 2007

aFormerly Journal of  Cultural and Evolutionary Psychology.
bTargeted search only; for all other journals, all abstracts read.

Figure 1 
Number of  published papers identified by year over the study period (a) 
by disciplinary affiliation of  first author; (b) by type of  study population 
(other = agriculturalist, pastoralist, horticulturalist, or multiple types); (c) by 
tripartite classification of  topic.
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which also shows the median year of  publication of  a paper in 
that journal. The overall median year of  publication for the full 
sample was 2007; thus, the table can be used to identify those 
journals that carried HBE papers disproportionately earlier in the 
study interval (e.g., American Anthropologist, median 2004), and those 
which carried them disproportionately more recently (e.g., American 
Journal of  Human Biology, median 2009). The total number of  papers 
found per year increased significantly over the 12  years sampled, 
from around 20 at the beginning to nearly 50 in 2011 (Figure 1a; 
regression analysis suggests an average increase of  2.4 papers per 
year). In the Supplementary material, we show that HBE papers 
also increased as a proportion of  all papers published in our target 
journals. First authors were affiliated with institutions in 28 different 
countries, with 57.5% based in the United States and 20.1% in the 
United Kingdom. In terms of  discipline, anthropology (including 
archaeology) was strongly represented (49.9% of  papers), followed 
by psychology (19.5%) and biology (12.7%). The remaining papers 
came from demography (3.3%), medicine and public health (3.0%), 
sociology and social policy (2.4%), economics and political science 
(2.2%), or were for various reasons unclassifiable (7.0%). However, 
the growth in number of  papers over time was due to increasing 
HBE activity outside anthropology (Figure  1a). In 2000–2003, 
64.0% of  papers were from anthropology departments, whereas 
by 2009–2011, this figure was 47.4%. Our search strategy may, if  
anything, have underestimated the growth in HBE research from 
outside anthropology, because our search strategy was based on the 
journals that had carried important BE or HBE research prior to 
2000 and did not include any specialist journals from disciplines 
such as demography or public health.

In terms of  type of  population studied, 80 papers (21.7%) 
contained some data from foragers, broadly defined to include any 
subsistence population for whom foraging forms a substantial part 
of  the diet. One hundred and forty-five papers (39.3%) contained 
data from industrialized populations. The remainder of  papers 
studied either contemporary or historical agricultural, horticultural, 
and pastoral populations. As Figure 1b shows, the amount of  work 

on industrialized populations has tended to increase over time, 
with 22 such papers in 2000–2002 (29.3% of  total) and 58 in 
2009–2011 (43.0%). By contrast, the amount of  work on forager 
populations is much more stable (20 papers [26.7%] in 2000–
2002, 27 papers [20.0%] in 2009–2011). As for topic, we classified 
64.8% of  our papers as concerning reproduction, with 9.5% 
concerning production and 13.3% distribution. The remaining 
12.5% either spanned several topics or fit none of  the 3 categories. 
Table  2 gives some examples of  popular research questions 
addressed in each of  the 3 topic areas. The preponderance of  
reproduction has increased over time (Figure  1c); in 2000–2002, 
53.3% of  the papers fell into this category, whereas by 2009–2011, 
it was 68.9%. In fact, the growth of  HBE papers during the study 
period has been completely driven by an increase in papers on 
reproductive topics (see Supplementary material). We classified 
papers according to whether they involved analysis of  secondary 
data sets gathered for other purposes. The number of  papers 
involving such secondary analysis increased sharply through the 
study period, whereas those involving primary data did not (see 
Supplementary material). Comparative analyses also increased 
significantly over time, but not faster than the overall growth in 
paper numbers.

To summarize, the data suggest that HBE has changed measur-
ably in the period since 2000. Some of  the changes in this period 
represent continuations of  trends already incipient before, such 
as the expansion away from foraging and foragers toward repro-
duction and other types of  population (Winterhalder and Smith 
2000). Our analysis suggests that it is primarily research into the 
BE of  industrialized societies, which has expanded in the subse-
quent years, such that over 40% of  HBE research published in 
the most recent 3-year period was conducted on such popula-
tions. More “traditional” HBE studies of  foraging and small-scale 
food producing societies have continued, but only at a modestly 
increased rate compared with the 1990s. An unexpected feature 
of  HBE post-2000 is the expansion of  HBE in disciplines outside 
anthropology. Much of  the growth has come from the adoption 

Table 2 
Some examples of  popular research questions in our database of  recent HBE papers

Topic Question Example references

Production When and why do men and women favor different  
productive tasks?

Bliege Bird et al. (2009); Codding et al. (2011); Hilton and 
Greaves (2008); Pacheco-Cobos et al. (2010); Panter-Brick 
(2002)

How does the way people use their time change with  
age and why?

Bock (2002); Gurven and Kaplan (2006); Kramer and 
Greaves (2011)

What determines the spatial distribution of  human  
forager groups?

Hamilton et al. (2007)

Distribution With whom do people share food with and why? Gurven (2004); Hames and McCabe (2007); Hawkes et al. 
(2001); Patton (2005); Ziker and Schnegg (2005)

How do interactions with kin differ from those  
with nonkin?

Borgerhoff Mulder (2007); Burton-Chellew and Dunbar 
(2011); Hadley (2004); Næss et al. (2010); Stewart-Williams 
(2007)

Why do some societies have more unequal  
distributions of  resources than others?

Borgerhoff Mulder et al. (2009); Gurven et al. (2010); Roth 
(2000); Shenk et al. (2010)

Reproduction Why do women sometimes marry polygynously? Gibson and Mace (2007); Pollet and Nettle (2009)
What determines how much effort and resources  
parents invest in a child?

Anderson et al. (2007); Quinlan (2007); Strassmann and 
Gillespie (2002); Tifferet et al. (2007); Tracer (2009)

What factors determine the age at which people  
begin to reproduce?

Bulled and Sosis (2010); Chisholm et al. (2005); Davis and 
Werre (2008); Migliano et al. (2007)

Which grandchildren do grandparents favor and why? Fox et al. (2010); Pashos and McBurney (2008); Sear et al. 
(2002); Tanskanen et al. (2011); Voland and Beise (2002)
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of  HBE ideas by researchers based in departments of  psychology, 
and, to a modest extent, other social sciences such as demography, 
public health, economics, and sociology. This is concomitant with 
the increasing focus on large-scale industrialized societies, as well 
as changes in methodology. Anthropologists often work alone or in 
small teams to gather special-purpose, opportunistic data sets from 
a particular field site, and many of  the pioneering HBE studies 
were done in this way. In demography, public health, and sociol-
ogy, by contrast, research tends to be based on very large, system-
atically collected, representative data sets, such as censuses, cohort, 
and panel studies, which are designed with multiple purposes in 
mind. Particular researchers can then interrogate them secondarily 
to address their particular questions. As HBE has welcomed more 
researchers from these other social sciences, it has also adopted 
these secondary methods more strongly (see section “Strengths” 
for further discussion). We also note the increase in the number 
of  comparative studies. Comparative methods (albeit usually com-
paring related species rather than populations of  the same species) 
have been a strong feature of  BE since the outset (or before, Cullen 
1957), and thus this is a natural development for HBE. HBE com-
parative studies use existing cross-cultural databases (Quinlan 
2007), integrate multiple ethnographic or historical sources (Brown 
et  al. 2009), or, increasingly, coordinate researchers to collect or 
derive standardized measures across multiple populations (Walker 
et  al. 2006; Borgerhoff Mulder et  al. 2009). Comparative studies 
have become more powerful in their analytical strategies (see sec-
tion “Strengths”).

hBE: strEngths, WEaknEssEs, 
opportunItIEs, and opEn quEstIons
The literature review in section “A systematic overview of  current 
research” allowed us to characterize current HBE research and 
show some of  the ways it has changed in the last decade. In this 
section, we discuss what we see as the strengths, weaknesses, oppor-
tunities, and open questions for HBE as a paradigm. This is inevita-
bly more of  a personal assessment than the preceding sections, and 
we appreciate that not everyone in the field will share our views.

Strengths

The first obvious strength of  HBE is vitality. As Darwinians, it comes 
naturally to us to assume that something that is increasing in fre-
quency has some beneficial features. Thus, the fact that the number 
of  recognizably HBE papers per year found by our search strategy 
has doubled in a decade, and that there are more and more adopt-
ers outside of  anthropology, indicates that a range of  people find 
an HBE approach useful. Where does this utility spring from? In 
part, it is that HBE models tend to make very clear, a priori pre-
dictions motivated by theory. The same cannot be said of  all other 
approaches in the human sciences, and, arguably, the more we com-
plicate behavioral ecological models by including details about how 
proximate mechanisms work, the more this clarity tends to disap-
pear. We return in section “Open questions” to the issue of  whether 
agnosticism about mechanism can be justified, but we note here that 
a great strength of  (and defense for) simple HBE models is that they 
so often turn out to be empirically fruitful, despite their simplic-
ity. Whether we are considering when to have a first baby (Nettle 
2011), what the effects of  having an extra child will be in different 
ecologies (Lawson and Mace 2011), whether to marry polygynously, 
polyandrously, or monogamously (Fortunato and Archetti 2010; 

Starkweather and Hames 2012), or which relatives to invest time and 
resources in (Fox et  al. 2010), predictions using simple behavioral 
ecological principles turn out to be useful in making sense of  empiri-
cally observed diversity in behavior. HBE has also demonstrated the 
generality of  certain principles, such as the fact that male culturally 
defined social success is positively associated with reproductive suc-
cess in many different types of  society, albeit that the slope of  the 
relationship differs according to features of  the social system (Irons 
1979; Kaplan and Hill 1985; Borgerhoff Mulder 1987; Hopcroft 
2006; Fieder and Huber 2007; Nettle and Pollet 2008).

A related strength of  HBE is its broad scope. HBE models can 
apply to many kinds of  behavioral decision (in principle, all kinds) 
and in all kinds of  society. It is relatively rare in the human sciences 
for the same set of  predictive principles to apply to variation both 
within and between societies and to societies ranging from small-
scale subsistence populations to large-scale industrial states, but 
HBE thinking about, for example, reproductive decisions has 
exactly this scope (Nettle 2011; Sear and Coall 2011). This would 
be a strength indeed, even without the crucial additional feature 
that the explanatory principles invoked are closely related to those 
that can be applied to species other than our own. Thus, HBE 
brings a relative conceptual coherence to the study of  human behavior, 
a study that has traditionally been spread across a number of  
different disciplines each with different conceptual starting points.

Another strength of  HBE as we have defined it here is its rela-
tively high ecological validity. Much psychological research into human 
behavior relies on hypothetical self-reports and self-descriptions, or 
contrived experimental situations (Baumeister et al. 2007), and much 
of  behavioral economics consists of  artificial games whose relevance 
to actual allocation decisions outwith the laboratory has been ques-
tioned (Levitt and List 2007; Bardsley 2008; Gurven and Winking 
2008). Although human behavioral ecologists use such techniques 
as their purposes require, at the heart of  HBE is still a commit-
ment to looking at what people really do, in the environments in 
which they really live, as a central component of  the endeavor. 
Furthermore, HBE’s focus on behavioral diversity means that it has 
studied a much wider range of  populations than other approaches 
in the human sciences (see Henrich et al. 2010), and this has led to 
a healthy skepticism of  simple generalizations about human univer-
sal preferences or motivations (Brown et al. 2009). Measuring rela-
tionships between behavior and fitness-relevant outcomes across a 
broad range of  environments, HBE has now amassed considerable 
evidence in favor of  its core assumptions that context matters when 
studying the adaptive consequences of  human behavior and that 
behavioral diversity arises because the payoffs to alternative behav-
ioral strategies are ecologically contingent.

HBE is also characterized by increasing methodological rigor. 
The early phases of  HBE were defined by exciting theoretical devel-
opments, as evolutionary hypotheses for human behavioral varia-
tion were first formulated and presented in the literature. However, 
conducting empirical studies capable of  rigorously testing hypoth-
eses derived from HBE theory presents a number of  methodologi-
cal challenges, not least because the human species is relatively long 
lived and rarely amenable to experimental manipulation. These 
challenges are now being increasingly overcome, as HBE expands its 
tool kit to include new sources of  data, statistical methods, and study 
designs. As noted in the section “A systematic overview of  current 
research,” recent years have witnessed an increased use of  secondary 
demographic and social survey data sets, which often provide larger, 
more representative samples and a broader range of  variables than 
afforded by field research. Some sources of  secondary data have also 
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enabled lineages to be tracked beyond the life span of  any individual 
researcher, providing valuable new data on the correlates of  long-term 
fitness (e.g., Lahdenpera et al. 2004; Goodman and Koupil 2009).

Statistical methods have also become more advanced. Multilevel 
analyses are now routinely used in HBE research to deal with hier-
archically structured data and accurately partition sources of  behav-
ioral variance at different levels (e.g., within and between villages; 
Lamba and Mace 2011). Phylogenetic comparative methods, which 
utilize information on historical relationships between populations, 
have become popular for testing coevolutionary hypotheses since they 
were first applied to human populations in the early 1990s (Mace and 
Pagel 1994; Mace and Holden 2005), though debate remains about 
their suitability for modeling behavioral transmission in humans 
(Borgerhoff Mulder et  al. 2006). Issues of  causal inference are also 
being addressed with more sophisticated analytical techniques. For 
example, structural equation modeling and longitudinal methods such 
as event history analysis have enabled researchers to achieve greater 
confidence when controlling for potential cofounding relationships 
(e.g., Sear et  al. 2002; Lawson and Mace 2009; Nettle et  al. 2011). 
HBE researchers are also following wider trends in the social and 
natural sciences by exploring alternatives to classic significance test-
ing, such as information-theoretic and Bayesian approaches for con-
sidering competing hypotheses (Towner and Luttbeg 2007). Some 
researchers have also been able to harness “natural experiments” in 
situations where comparable populations or individuals are selectively 
exposed to socioecological change. For example, Gibson and Gurmu 
(2011) examined the effect of  changes in land tenure (from family 
inheritance to government redistribution) on a population in rural 
Ethiopia, demonstrating that competition between siblings for mari-
tal and reproductive success only occurs when land is inherited across 
generations. These advancements represent an exciting and necessary 
step forward, as empirical methods “catch up” with the powerful the-
oretical framework set out in the early days of HBE.

Finally, HBE has shown itself  capable of  topical innovation. 
A pertinent recent example is cooperative breeding (typically loosely 
defined in HBE as the system whereby women receive help from 
other individuals in raising their offspring). The idea that human 
females might breed cooperatively had been around for several 
decades (Williams 1957), and began to be tested empirically in the 
late 1980s and 1990s (e.g., Hill and Hurtado 1991), but it was the 
21st century that saw a real upsurge in interest in this topic, lead-
ing to a revitalization of  the study of  kinship in humans (Shenk and 
Mattison 2011). HBE has now mined many of  the rich demographic 
databases available for our species to test empirically the hypothesis 
that the presence of  other kin members is associated with reproduc-
tive outcomes such as child survival rates and fertility rates. These 
analyses typically find support for the hypothesis that women adopt 
a flexible cooperative breeding strategy where they corral help vari-
ously from the fathers of  their children, other men, and pre- and 
postreproductive women (Hrdy 2009).

Weaknesses

Though we see HBE as a strong paradigm, there are some impor-
tant weaknesses of  its current research to be noted. The first is 
HBE’s relative isolation from the rest of  BE. The core journals of  
BE are Behavioral Ecology and Behavioral Ecology and Sociobiology. Our 
search revealed only 8 HBE papers in these journals (2.2% of  the 
sample). The vast majority of  papers in our sample appeared in 
journals which never carry studies of  species other than humans, 
and we know of  rather few human behavioral ecologists who also 
work on other systems. West et al. (2011) have recently argued that 

evolutionary concepts are widely misapplied (or outdated under-
standings are applied, a phenomenon colloquially dubbed “the 
disco problem”) in human research, due to insufficient active inte-
gration between HBE and the rest of  evolutionary biology.

HBE is clearly not completely decoupled from the rest of  BE 
(see Machery and Cohen 2012 for quantitative evidence on this 
point). For example, within BE, there has been a decline in interest 
in foraging theory and a rise in interest in sexual selection (Owens 
2006), which are mirrored in the changes in HBE described in 
section “A systematic overview of  current research.” Behavioral 
ecologists have also become less concerned with simply showing 
that animals make adaptive decisions, and more concerned 
with the nature of  the neurobiological and genetic mechanisms 
underlying this (Owens 2006). Parallel developments have 
occurred in the human literature, with the rise of  adaptive studies 
of  psychological mechanisms (see e.g., Buss 1995). Our search 
strategy did not include these studies, because their methodologies 
are different from those of  “classical” HBE, but there is no doubt 
that they have increased in number. Finally, we note that there has 
been a recent increase in interest in measuring natural selection 
directly in contemporary human populations (Nettle and Pollet 
2008; Byars et  al. 2010; Stearns et  al. 2010; Milot et  al. 2011; 
Courtiol et  al. 2012). This anchors HBE much more strongly to 
evolutionary biology in general. Despite these developments, we 
see the isolation of  HBE from the rest of  biology as a potential 
risk. We hope to see more behavioral ecologists start to work on 
humans, and more projects across taxonomic boundaries, in the 
future.

Finally, we note the rather restricted topic base. HBE has had 
a great deal to say recently about mating strategies, reproductive 
decisions, fertility, and reproductive success, but much less about 
diet, resource extraction, resource storage, navigation, spatial pat-
terns of  habitat use, hygiene, social coordination, or the many other 
elements involved in staying alive. In part, this is because, as HBE 
expands to focus more on large-scale populations, it discovers that 
there are already disciplines (economics, sociology, human geogra-
phy, public health) that deal extensively with these topics. It is in 
the general area of  reproduction that it is easiest to come up with 
predictions that are obviously Darwinian and differentiate HBE 
from existing social science approaches. Nonetheless, the explana-
tory strategy of  HBE is of  potential use for any topic where behav-
ioral effort has to be allocated in one way rather than another, and 
thus we would hope to see a broadening of  the range of  questions 
addressed as HBE continues to grow.

Opportunities

As HBE continues to expand, we see a major opportunity for HBE 
to build bridges to the social sciences. At the moment, most HBE 
papers are published in journals that only carry papers that take an 
adaptive evolutionary perspective, not general social science jour-
nals. Thus, HBE is possibly as separated from other approaches to 
human behavior as it is from parallel approaches to the behavior 
of  other species. This may be because early proponents of  HBE 
saw it as radically different from existing social science approaches 
to the same problems, by virtue of  its generalizing hypothetico-
deductive framework and commitment to quantitative hypothesis 
testing (Winterhalder and Smith 2000). However, the social sci-
ence those authors came into closest contact with was sociocultural 
anthropology, which is perhaps not a very typical social science 
(see Irons 2000 for an account of  the hostile reception of  HBE 
within sociocultural anthropology). As HBE’s expansion brings 
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it into closer proximity with disciplines like economics, sociology, 
demography, public health, development studies, and political sci-
ence, there may be more common ground than was previously 
thought. Social scientists are united in the notion that human 
behavior is very variable and that context is extremely impor-
tant in giving rise to this variation. These are commitments that 
HBE obviously shares. Indeed, although it is still common in the 
human sciences for authors to rhetorically oppose “evolutionary” 
to “nonevolutionary” (or “social” and “biological”) explanations of  
the same problem as if  these were mutually exclusive endeavors 
(Nettle 2009a), HBE defies such dichotomies adeptly.

Much of  social science is highly quantitative and, generally lack-
ing the ability to perform true experiments, relies on multivari-
ate statistical approaches applied to observational data sets to test 
between competing explanations for behavior patterns. HBE is just 
the same, and indeed, since the millennium, has become much 
more closely allied to other social sciences, adopting the large-scale 
data resources they provide, as well as methodological tools like 
multilevel modeling, which they have developed to deal with these. 
HBE employs a priori models based on the individual as maximizer, 
a position not shared explicitly by all social sciences. However, this 
approach is widespread in economics and political science. Indeed, 
it was economics that gave it to BE. The big difference between 
HBE and much of  social science is the explicit invocation of  inclu-
sive fitness (or its proxies) as the end to which behavior is deployed. 
This does not necessarily make it a competing endeavor, especially 
because what is measured in HBE is not usually fitness itself, but 
more immediate proxies. Rather, HBE models can often be seen 
as adding an explicitly ultimate layer of  explanation, giving rise to 
new predictions and unifying diverse empirical observations, with-
out being incompatible with existing, more proximate theories.

Indeed, our perception is that a number of  social science theories 
make assumptions about the ends of  behavior, which are quite simi-
lar to those of  HBE, just not explicitly expressed in Darwinian terms; 
basically, people’s sets of  choices are constrained by the environment 
in which they have to live, and they make the best choices they can 
given these constraints, often with knock-on effects that behavioral 
ecologists would describe as trade-offs. Examples include the work of  
Geronimus on how African American women adjust their patterns of  
childbearing to the prevailing rates of  mortality and morbidity in their 
neighborhoods (Geronimus et al. 1999), the work of  Drewnowski and 
colleagues on how people adjust the type of  foodstuffs they consume 
to the budgets they have to spend (Drewnowski and Specter 2004; 
Drewnowski et al. 2007), or Downey’s work on the effects of  increas-
ing family size on socioeconomic outcomes of  the children (Downey 
2001). If  the introductory sections of  any of  these papers were written 
from a more explicitly Darwinian perspective, they would look per-
fectly at home in a BE journal. The breaking down of  the social sci-
ence–natural science divide has long been held as desirable, but is not 
easy to achieve in practice. HBE’s boundary with the social sciences 
may be one frontier where some progress can occur. Social scientists 
have long lamented the fragmentation of  their field into multiple dis-
ciplinary areas with little common ground (e.g., Davis 1994). Given 
HBE’s broad scope and general principles, it has the potential to serve 
as something of  a lingua franca across social scientists working on dif-
ferent kinds of  problems.

A related opportunity for HBE is the potential for applied impact. 
HBE models have the potential to provide new and practical 
insights into contemporary world issues, from natural resource 
management (Tucker 2007) to the consequences of  inequality within 
developed populations (Nettle 2010). The causes and consequences 

of  recent human behavioral and environmental changes (including 
urbanization, economic development, and population growth) are 
recurring themes in recent studies in HBE. The utility of  an ecological 
approach is clearly demonstrated in studies exploring the effectiveness 
of  public policies or intervention schemes seeking to change human 
behavior or environments. HBE models clarify that human behavior 
tends to be deployed in the service of  reproductive success, not 
financial prudence, health, personal or societal wellbeing (Hill 1993), 
an important insight that differs from some economic or psychological 
theories. By providing insights into ultimate motivations and proximate 
pathways to human behavioral change, HBE studies can sometimes 
offer direct recommendations for the design and implementation 
of  future initiatives (Gibson and Mace 2006; Shenk 2007; Gibson 
and Gurmu 2011). Addressing contemporary world issues does, 
however, present methodological and theoretical challenges for HBE, 
requiring more explicit consideration of  how research insights may be 
translated into interventions and communicated to policymakers and 
users (Tucker and Taylor 2007).

Open questions

An open question for HBE is how the study of  mechanism can be 
integrated into functional enquiry. This is an issue for BE gener-
ally, not just the human case. As mentioned in the section “What is 
HBE?”, BE has tended to proceed by the behavioral gambit—the 
assumption that the nature of  the proximate mechanisms underly-
ing behavioral decisions is not important in theorizing about the 
functions of  behavior. It is important to understand the status of  
the behavioral gambit because it has sometimes been unfairly criti-
cized (see Parker and Maynard Smith 1990). In the natural world, 
individuals do not always behave optimally with respect to any 
particular decision because there are phylogenetic or mechanistic 
constraints on their ability to reach adaptive solutions. However, in 
general terms, the only way to discover the existence of  such depar-
tures from optimality is to have a theoretical model that shows what 
the optimal behavior would be and to test empirically whether indi-
vidual behavior shows the predicted pattern. Where it does not, this 
may point to unappreciated constraints or trade-offs and thus shed 
light on the biology of  the organism under study. Thus, the use of  
the term gambit is entirely apt; the behavioral gambit is a way of  
opening the enquiry designed to gain some advantage in the quest 
to understand. It is not the end game.

Where there is no sizable departure from predicted optimal-
ity, the ultimate adaptive explanation does not depend critically 
on understanding the mechanisms. This does not mean the ques-
tion of  mechanism is unimportant, of  course; mechanistic expla-
nations must still be sought and integrated with functional ones. 
This is beginning to occur in some cases. In the field of  human 
reproductive ecology, the physiological mechanisms involved in 
adaptive strategies are beginning to be understood (Kuzawa et al. 
2009; Flinn et  al. 2011), and there is also increasing interchange 
between HBE researchers and experimentalists studying psycholog-
ical mechanisms (Sear et al. 2007), which is clearly a development 
to be welcomed.

Where there is a patterned departure from optimality, under-
standing the mechanism becomes more critical. Aspects of  mecha-
nism can then be modeled as additional constraints, which may 
explain the strategies individuals pursue. For example, Kacelnik and 
Bateson (1996) showed that the pattern of  risk aversion for variabil-
ity in food amount and risk proneness for variability in food delay is 
not predicted by optimal foraging theory, except when Weber’s law 
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(the principle that perceptions of  stimulus magnitude are logarith-
mically, not linearly, related to actual stimulus magnitude) is incor-
porated into models as a mechanistic constraint. At a deeper level, 
though, this just raises further questions. Why should Weber’s law 
have evolved, and once it has evolved, can selection relax it for any 
particular task? These are what McNamara and Houston call “evo-
mecho” questions (McNamara and Houston 2009). Departures 
from optimality in one particular context raise such questions perva-
sively. Issues such as the robustness, neural instantiability, efficiency, 
and developmental cost of  different kinds of  mechanisms become 
salient here, and many apparently irrational quirks of  behavior 
become interpretable as side effects of  evolved mechanisms whose 
overall benefits have exceeded their costs over evolutionary time 
(Fawcett et al. 2012). However, we would still argue that the best first 
approximation in understanding a question is to employ the behav-
ioral gambit to generate and test simple optimality predictions, even 
though an understanding of  mechanism will be essential for explain-
ing why these may fail.

Although the issue of  how incorporation of  mechanism changes 
the predictions of  BE models is a general one, in the human case, 
it has been discussed in particular with reference to transmitted cul-
ture because this is a class of  mechanism on which humans are reli-
ant to a unique extent (Richerson and Boyd 2005). Transmitted 
culture refers to the behavioral traditions that arise from repeated 
social learning. Social learning can be an evolutionarily adaptive 
strategy, and the equilibrium solutions reached by it will often be 
the fitness-maximizing ones under reasonable assumptions (Henrich 
and McElreath 2003). After all, if  reliance on culture on average 
led to maladaptive outcomes, there would be strong selection on 
humans to rely on it less. Indeed, there is evidence that humans tend 
to forage efficiently for socially acquired information, using it when 
it is adaptive to do so (Morgan et al. 2012). Thus, we would argue 
that culture can be treated, to a first approximation, just like any 
other proximate mechanism: that is, it can be set aside in the initial 
formulation of  functional explanations (Scott-Phillips et  al. 2011, 
though see Laland et al. 2011 for a different view). As an example, 
we could take Henrich and Henrich’s (2010) data on food taboos 
for pregnant and lactating women in Fiji. These authors show that 
the taboos reduce women’s chances of  fish poisoning by 30% dur-
ing pregnancy and 60% during breastfeeding and thus are plausibly 
adaptive. The fact that in this case it is culture by which women 
acquire them, rather than genes or individual learning, does not 
affect this conclusion or the data needed to test it. However, the 
quirks of  how human social learning works may well explain some 
nonadaptive taboos that are found alongside the adaptive ones, 
which are in effect carried along by the generally adaptive reli-
ance on social learning. Thus, although the behavioral gambit can 
be used to explain the major adaptive features of  these taboos, an 
understanding of  the cultural mechanisms is required to explain the 
details of  how the observed behavior departs in subtle ways from the 
optimal pattern. Culture may often lead to maladaptive side effects 
in this way (Richerson and Boyd 2005). Although its general effect 
is to allow humans to rapidly reach adaptive equilibria, nonadaptive 
traits can be carried along by it, and, compared with other proxi-
mate mechanisms, it produces very different dynamics of  adaptive 
change.

A final open question is the extent of  human maladaptation. 
Humans have increased their absolute numbers by orders of  
magnitude and colonized all major habitats of  the planet, so they 
are clearly adept at finding adaptive solutions to the problem of  
living. However, there are also some clear cases of  quite systematic 

departures from adaptive behavior. Perhaps most pertinently, the low 
fertility rate typical of  industrial populations still defies a convincing 
adaptive explanation, despite being a longstanding topic for HBE 
research (see Borgerhoff Mulder 1998; Kaplan et  al. 2002; Shenk 
2009). There are patterns in the fertility of  modernizing populations, 
which can be readily understood from an HBE perspective: parents 
in industrialized populations who have large families suffer a cost to 
the quality of  their offspring, particularly with regard to educational 
achievement and adult socioeconomic success, so there is a quality–
quantity trade-off (Lawson and Mace 2011). Moreover, the reduction 
in fertility rate is closely associated with improvement in the survival 
of  offspring to breed themselves, so that, as the transition to small 
families proceeds, the probability of  having at least one grandchild 
may remain roughly constant (Liu and Lummaa 2011). However, 
despite all this, it remains the case that people in affluent societies 
could still have many more grandchildren and great-grandchildren 
by having more children, and yet they do not (Goodman et al. 2012). 
Any explanation of  the demographic transition must, therefore, 
invoke some kind of  maladaptation or mismatch between the 
conditions under which decision-making mechanisms evolved and 
those under which they are now operating.

conclusIon
Our review has shown that HBE is a growing and rapidly devel-
oping research area. The weaknesses of  HBE mostly amount to 
a need for more research activity, and the unresolved questions, 
though important, do not in our view undermine HBE’s core 
strengths of  theoretical coherence and empirical utility. HBE is 
being applied to more questions in more human populations with 
better methods than ever before. Our hope is that HBE will inspire 
more behavioral biologists to work on humans, for whom a wealth 
of  data is available, and more social scientists to adopt an adaptive, 
ecological perspective on their behavioral questions, thus adding a 
layer of  deeper explanations, as well as generating new insights.
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Supporting Information for ‘Human Behavioral Ecology: Current research and future prospects’ 

Daniel Nettle, Mhairi A. Gibson, David W. Lawson & Rebecca Sear 

 

This Supporting Information document gives more detail of the methodology used for the systematic 
review (section S1), and statistical analyses of the database of papers (section S2). The full list of the 
papers in the database can be found here (section S3), and is also available on request from the first 
author as an Endnote file.  

S1. Methods for the systematic review 

Search strategy 
Many studies which seem to fit the HBE paradigm well do not include human behavioral ecology or any 
related term keywords or even full text, and so a systematic search strategy based on these terms and 
their variants would result in many misses. Instead, we adopted a two-part strategy. For a number of 
key journals which we knew from personal involvement in the literature were outlets for HBE research, 
we scanned all abstracts from papers published between 2000 and late 2011, and included studies in 
our sample based on their content, rather than whether their authors used the HBE terminology (see 
table S1 for journal list). Second, we identified a number of more general biological or multidisciplinary 
journals which might carry some HBE research. For these, we used the journals’ online portals, and 
carried out targeted searches with keywords such as ‘human*’ to identify human-related papers. After 
the initial searches, we re-examined all abstracts to adjudicate on questionable entries and ensure 
consistency. This resulted in a final sample of 369 papers. 

Inclusion criteria 

Papers were included if they met all of the following criteria: 

(i) The research question is addressed within an adaptive evolutionary framework. 
(ii) The paper presents quantitative empirical data on behavior.  
(iii) Behavior is measured in its natural setting. 
(iv) (a) Either the payoffs to different behaviors are measured in some currency relevant to 

fitness, or (b) relationships between ecological parameters and behavioral strategies are 
measured. 

We recognize that the adoption of these criteria imposes particular and debatable restrictions on what 
our database includes. Criterion (i) excludes many social science studies which could be interpreted from 
a behavioral ecological point of view, but where the authors did not frame their work in this way. 
Although investigating how much of contemporary social science is potentially consilient with a 
behavioral ecological perspective would be interesting and worthwhile, relaxing criterion (i) would 
generate a vast set of papers, and end up including many studies whose authors do not share the 
adaptationist commitments which are central to BE. Criterion (ii) was motivated by our desire to 
examine the current status of empirical work in HBE, and thus excluded purely theoretical papers, as 
well as other reviews and discussions of ideas. It also excluded many evolutionary papers measuring 
selection on non-behavioral traits such as physical stature, and tended to exclude archaeological 
analyses, a difference between our review and SW. Criterion (iii) excluded a large number of more 
psychological studies where the outcomes measured were hypothetical preferences, behavior in 
artificial games, judgments or reaction times. Whilst much of this work is directly inspired by behavioral 
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ecological ideas, the objectives tend to be more on elucidating the psychological mechanisms underlying 
behavioral decisions, rather than BE’s traditional focus on behavior in real-world environments. 
Maintaining criterion (iii) also allowed our review to remain tractable in size. We did however accept 
that the measures of behavior could be proxies of various kinds, or self-reports of behavior, rather than 
requiring direct behavioral observation. Finally, criterion (iv) reflects the epistemic structure of BE. 
Whilst the overall goal of BE as a paradigm is to fulfill both clauses of criterion (iv), many individual 
studies fulfill either one or the other but not both, so criterion (iv) was an ‘or’ not an ‘and’ condition. 
Under (iv) (b), the measurement of ecological parameters could be obtained via self-report as long as 
the measures thus obtained were likely to covary with objectively measurable conditions.  

Classification of papers 

Having found our set of papers, we used the full text to code a number of key variables concerning the 
research. These included year of publication, journal, first author country of affiliation, and first author 
academic discipline. We also adopted Winterhalder and Smith’s  (2000) rough tripartite distinction of 
topics into production (foraging and other productive activity), distribution (resource sharing, 
cooperation, social structure), and reproduction (mate choice decisions, sexual selection, life history 
decisions, parental and alloparental investment, etc.). Finally, we coded the presence of some key 
features we wished to examine in the light of our reading of the literature: the presence of any data 
from hunter-gatherer populations, the presence of any data from industrialized populations, the 
secondary use of datasets, and the use of comparative data from more than one population.  

S2. Statistical analyses of the database 

This section provides formal statistical analyses to support the assertions made in section 3 of the paper 
about how HBE research is changing over time. Table S1 tabulates the numbers of papers per year 
overall, and also belonging to key categories discussed below.  

Number of papers over time 

We performed linear regression of number of papers against publication year. Publication year 
significantly predicted number of papers found (t=4.57, p<0.05, r2=0.68) with a positive coefficient 
(B=2.41, s.e.(B)=0.53). However, this could be due to a general secular increase in papers published in 
our target journals. We therefore computed the total number of Web of Science entries for our target 
journals in each study year, excluding three journals (Biology Letters, Evolutionary Psychology, Journal of 
Evolutionary Psychology) which were not listed on Web of Science for the whole study period.  We then 
expressed the number of HBE papers per thousand papers published in the journals that year. The 
absolute number was low (mean=2.90), though this is understandable since the sample includes 
multidisciplinary journals such as Science, Nature and PNAS which carry large numbers of articles and 
news items from the whole of science. However, the regression on publication year was still significant 
(t=3.35, p<0.05, r2=0.53) with a positive coefficient (B=0.16, s.e.(B)=0.05). As figure S1 shows, the time 
trend is very similar whether absolute number of HBE papers, or HBE papers per thousand papers 
published in the journals, is considered. In subsequent analyses, therefore, we present only analyses 
involving absolute numbers of papers.  
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  Affiliation Topic Population Analysis 
Year Total Anthro. Non-

Anthro. 
Prod. Dist. Reprod. Other HGs Industrial. Secondary Comparative 

2000 21 13 8 1 3 15 2 5 8 6 4 
2001 26 15 11 4 5 11 6 7 8 8 4 
2002 28 20 8 10 2 14 2 8 6 7 3 
2003 20 14 6 0 2 12 6 5 5 9 3 
2004 20 6 14 1 2 14 3 3 8 8 6 
2005 23 12 11 1 5 14 3 5 8 6 3 
2006 23 7 16 1 2 18 2 4 13 13 5 
2007 36 19 17 5 3 25 3 8 15 15 8 
2008 37 14 23 3 5 23 6 8 16 21 9 
2009 48 23 25 2 5 35 6 9 24 21 9 
2010 38 15 23 3 7 24 4 6 14 23 15 
2011 49 26 23 4 8 34 3 12 20 24 11 

 

Table S1. The number of papers found per year by the search, in total, and according to the 
affiliation of first author, the topic, the type of population, and whether secondary or 
comparative analysis was involved.  

 

 

 

Figure S1. The absolute number of HBE papers published per year in the target journals (left axis, 
solid line), and the number of HBE papers per year per thousand papers published in the 
journals overall (right axis, dashed line).  
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Changes over time in papers from anthropology and other disciplines 

Publication year did not significantly predict number of papers from anthropology departments 
(regression: t=1.47, p>0.05, r2=0.18, B=0.69, s.e.(B)=0.47), whereas it did positively predict number of 
papers from non-anthropology departments (regression: t=7.02, p<0.05, r2=0.83, B=1.72, s.e.(B)=0.24). 
Thus, it was largely from non-anthropology authors that the growth in papers over time came.  

Changes in study populations 

The number of papers with data from hunter-gatherer populations was not significantly predicted by 
publication year (t=1.95, p>0.05, r2=0.28, B=0.36, s.e.(B)=0.19), whereas number of papers with data 
from industrialized populations was significantly predicted by publication year (t=4.81, p<0.05, r2=0.70), 
with a positive coefficient (B=1.37, s.e.(B)=0.29). 

Study topics 

Dividing the database into papers concerning production, concerning distribution, and concerning 
reproduction, the number of papers on production did not increase significantly over time (regression 
on year of publication: t=0.07, p>0.05, r2=0.00, B=0.01, s.e.(B)=0.02). However, both papers on 
distribution (regression:  t=2.82, p<0.05, r2=0.67, B=0.38, s.e.(B)=0.14) and those on reproduction 
(regression: t=5.35, p<0.05, r2=0.74, B=1.98, s.e.(B)=0.37) did so. Thus, the increase in the number of 
HBE papers of around 2.4 per year was made by around 2 more per year on reproduction, around 0.4 
more per year on distribution, and no more per year on production.  

Secondary and comparative analysis 

Papers using secondary analysis increased significantly with publication year (regression: t=7.67, p<0.05, 
r2=0.86, B=1.82, s.e.(B)=0.24), whereas those using only primary data did not (regression: t=1.38, p>0.05, 
r2=0.16, B=0.60, s.e.(B)=0.43). The increase in papers using secondary analysis (1.82 extra papers per 
year) thus accounts for the bulk of the growth in paper numbers. Papers presenting comparative 
analyses increased with publication year (regression: t=5.10, p<0.05, r2=0.72, B=0.90, s.e.(B)=0.18), as 
did those not presenting comparative analyses (regression: t=2.93, p<0.05, r2=0.46, B=1.51, s.e.(B)=0.52). 
Thus, the overall increase in paper number was made up of a mixture of more comparative analyses (an 
extra 0.9 papers per year), and analyses within a single population (an extra 1.5 paper per year).  
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S3. References of papers in the database 
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3. Almond, D. & Edlund, L. Trivers-Willard at birth and one year: evidence from US natality 
data 1983-2001. Proceedings of the Royal Society B: Biological Sciences 274, 2491-6 
(2007). 

4. Alvard, M. Genetic and Cultural Kinship among the Lamaleran Whale Hunters. Human 
Nature 22, 89-107 (2011). 

5. Alvard, M. Kinship and Cooperation. Human Nature 20, 394-416 (2009). 
6. Alvard, M.S. Kinship, lineage, and an evolutionary perspective on cooperative hunting 

groups in Indonesia. Human Nature 14, 129-163 (2003). 
7. Alvard, M.S. & Nolin, D.A. Rousseau’s Whale Hunt? Coordination among Big‐Game 

Hunters. Current Anthropology 43, 533-559 (2002). 
8. Alvergne, A., Faurie, C. & Raymond, M. Are parents’ perceptions of offspring facial 

resemblance consistent with actual resemblance? Effects on parental investment. 
Evolution and Human Behavior 31, 7-15 (2010). 

9. Alvergne, A., Jokela, M. & Lummaa, V. Personality and reproductive success in a high-
fertility human population. Proceedings of the National Academy of Sciences of the 
United States of America 107, 11745-50 (2010). 

10. Anderson, K.G. Life Expectancy and the Timing of Life History Events in Developing 
Countries. Human Nature 21, 103-123 (2010). 

11.  Anderson, K.G. Does paying child support reduce men’s subsequent marriage and 
fertility? Evolution and Human Behavior 32, 90-96 (2011). 

12. Anderson, K.G. How Well Does Paternity Confidence Match Actual Paternity? Evidence 
from Worldwide Nonpaternity Rates. Current Anthropology 47, 513-520 (2006). 

13. Anderson, K.G. Relatedness and investment in children in South Africa. Human Nature 16, 
1-31 (2005). 

14. Anderson, K.G. The life histories of American stepfathers in evolutionary perspective. 
Human Nature 11, 307-333 (2000). 

15. Anderson, K.G., Kaplan, H. & Lancaster, J.B. Confidence of paternity, divorce, and 
investment in children by Albuquerque men. Evolution and Human Behavior 28, 1-10 
(2007). 

16. Andrews, P.W. Parent-offspring conflict and cost-benefit analysis in adolescent suicidal 
behavior. Human Nature 17, 190-211 (2006). 

17. Apicella, C. & Marlowe, F.W. Perceived mate fidelity and paternal resemblance predict 
men’s investment in children. Evolution and Human Behavior 25, 371-378 (2004). 

18. Apostolou, M. Sexual selection under parental choice in agropastoral societies. Evolution 
and Human Behavior 31, 39-47 (2010). 



 Human Behavioral Ecology Supporting Information 

6 
 

19. Apostolou, M. Bridewealth as an instrument of male parental control over mating: 
Evidence from the standard cross-cultural sample. Journal of Evolutionary Psychology 8, 
205-216 (2010). 

20. Astolfi, P. et al. Late reproduction behavior in Sardinia: spatial analysis suggests local 
aptitude towards reproductive longevity. Evolution and Human Behavior 30, 93-102 
(2009). 

21. Atkinson, Q.D. & Whitehouse, H. The cultural morphospace of ritual form. Evolution and 
Human Behavior 32, 50-62 (2011). 

22. Barone, T.L. Is the siesta an adaptation to disease? Human Nature 11, 233-258 (2000). 
23. Beaulieu, D.A. & Bugental, D. Contingent parental investment: an evolutionary 

framework for understanding early interaction between mothers and children. Evolution 
and Human Behavior 29, 249-255 (2008). 

24. Beise, J. & Voland, E. Intrafamilial resource competition and mate competition shaped 
social-group-specific natal dispersal in the 18th and 19th century Krummhörn population. 
American Journal of Human Biology 20, 325-36 (2008). 

25. Berbesque, J.C., Marlowe, F.W. & Crittenden, A.N. Sex differences in Hadza eating 
frequency by food type. American Journal of Human Biology 23, 339-45 (2011). 

26. Bereczkei, T. Maternal trade-off in treating high-risk children. Evolution and Human 
Behavior 22, 197-212 (2001). 

27. Bereczkei, T. & Dunbar, R.I.M. Helping at the Nest and Sex-Biased Parental Investment in 
a Hungarian Gypsy Population. Current Anthropology 43, 804-9 (2002). 

28. Bereczkei, T., Gyuris, P. & Weisfeld, G.E. Sexual imprinting in human mate choice. 
Proceedings of the Royal Society B: Biological Sciences 271, 1129-34 (2004). 

29. Bereczkei, T., Hofer, A. & Ivan, Z. Low birth weight, maternal birth-spacing decisions, and 
future reproduction. Human Nature 11, 183-205 (2000). 

30. Bird, D.W. & Bliege Bird, R. Children on the reef. Human Nature 13, 269-297 (2002). 
31. Bishop, D., Meyer, B., Schmidt, T. & Gray, B. Differential Investment Behavior between 

Grandparents and Grandchildren: The Role of Paternity Uncertainty. Evolutionary 
Psychology 7, 66-77 (2009).  

32.  Bleige-Bird, R. & Bird, D.W. Constraints of knowing or constraints of growing? Human 
Nature 13, 239-267 (2002). 

33. Bliege Bird, R. Fishing and the Sexual Division of Labor among the Meriam. American 
Anthropologist 109, 442-451 (2007). 

34. Bliege Bird, R., Bird, D.W., Smith, E.A. & Kushnick, G.C. Risk and reciprocity in Meriam 
food sharing. Evolution and Human Behavior 23, 297-321 (2002). 

35. Bliege Bird, R., Codding, B.F. & Bird, D.W. What Explains Differences in Men’s and 
Women’s Production? Human Nature 20, 105-129 (2009). 

36. Bliege Bird, R., Smith, E. & Bird, D. The hunting handicap: costly signaling in human 
foraging strategies. Behavioral Ecology and Sociobiology 50, 9-19 (2001). 

37. Bloom, G. & Sherman, P.W. Dairying barriers affect the distribution of lactose 
malabsorption. Evolution and Human Behavior 26, 301-312 (2005). 

38. Blurton Jones, N. & Marlowe, F.W. Selection for delayed maturity. Human Nature 13, 
199-238 (2002). 



 Human Behavioral Ecology Supporting Information 

7 
 

39. Bobrow, D. & Bailey, J.M. Is male homosexuality maintained via kin selection? Evolution 
and Human Behavior 22, 361-368 (2001). 

40. Bock, J. Learning, life history, and productivity. Human Nature 13, 161-197 (2002). 
41. Bock, J. Evolutionary demography and intrahousehold time allocation: school attendance 

and child labor among the Okavango Delta Peoples of Botswana. American Journal of 
Human Biology 14, 206-21 (2002). 

42. Bock, J. & Johnson, S.E. Subsistence ecology and play among the Okavango delta peoples 
of botswana. Human Nature 15, 63-81 (2004). 

43. Borgerhoff Mulder, M. Serial Monogamy as Polygyny or Polyandry? Human Nature 20, 
130-150 (2009). 

44. Borgerhoff Mulder, M. Hamilton’s rule and kin competition: the Kipsigis case☆. 
Evolution and Human Behavior 28, 299-312 (2007). 

45. Borgerhoff Mulder, M. Tradeoffs and sexual conflict over women’s fertility preferences in 
Mpimbwe. American Journal of Human Biology 21, 478-87 (2009). 

46. Borgerhoff Mulder, M. Optimizing offspring: the quantity–quality tradeoff in agropastoral 
Kipsigis. Evolution and Human Behavior 21, 391-410 (2000). 

47. Borgerhoff Mulder, M. & Beheim, B.A. Understanding the nature of wealth and its effects 
on human fitness. Philosophical Transactions of the Royal Society B: Biological Sciences 
366, 344-56 (2011). 

48. Borgerhoff Mulder, M. et al. Intergenerational wealth transmission and the dynamics of 
inequality in small-scale societies. Science 326, 682-8 (2009). 

49. Borgerhoff Mulder, M. et al. Pastoralism and Wealth Inequality. Current Anthropology 51, 
35-48 (2010). 

50. Borgerhoff Mulder, M., George-Cramer, M., Eshleman, J. & Ortolani, A. A Study of East 
African Kinship and Marriage Using a Phylogenetically Based Comparative Method. 
American Anthropologist 103, 1059-1082 (2001). 

51. Bove, R.B., Valeggia, C.R. & Ellison, P.T. Girl helpers and time allocation of nursing women 
among the Toba of Argentina. Human Nature 13, 457-472 (2002). 

52. Bowles, S. Did warfare among ancestral hunter-gatherers affect the evolution of human 
social behaviors? Science 324, 1293-8 (2009). 

53. Bruckner, T.A., Subbaraman, M. & Catalano, R.A. Transient cultural influences on infant 
mortality: Fire-Horse daughters in Japan. American Journal of Human Biology 23, 586-91 
(2011). 

54. Brumbach, B.H., Figueredo, A.J. & Ellis, B.J. Effects of Harsh and Unpredictable 
Environments in Adolescence on Development of Life History Strategies: A Longitudinal 
Test of an Evolutionary Model. Human Nature 20, 25-51 (2009). 

55. Brunson, E.K., Shell-Duncan, B. & Steele, M. Women’s autonomy and its relationship to 
children's nutrition among the Rendille of northern Kenya. American Journal of Human 
Biology 21, 55-64 (2009). 

56. Bulled, N.L. & Sosis, R. Examining the Relationship between Life Expectancy, 
Reproduction, and Educational Attainment. Human Nature 21, 269-289 (2010). 

57. Burton-Chellew, M.N. & Dunbar, R.I.M. Are Affines Treated as Biological Kin? Current 
Anthropology 52, 741-746 (2011). 



 Human Behavioral Ecology Supporting Information 

8 
 

58. Camilleri, J.A. & Quinsey, V.L. Testing the Cuckoldry Risk Hypothesis of Partner Sexual 
Coercion in Community and Forensic Samples. Evolutionary Psychology 7, 164-78 (2009). 

59. Camperio-Ciani, A., Corna, F. & Capiluppi, C. Evidence for maternally inherited factors 
favouring male homosexuality and promoting female fecundity. Proceedings of the Royal 
Society B: Biological Sciences 271, 2217-21 (2004). 

60. Case, A., Lin, I.-F. & McLanahan, S. Educational attainment of siblings in stepfamilies. 
Evolution and Human Behavior 22, 269-289 (2001). 

61. Cashdan, E. Ethnocentrism and Xenophobia: A Cross‐Cultural Study. Current 
Anthropology 42, 760-76 (2001). 

62. Chiao, J.Y. & Blizinsky, K.D. Culture-gene coevolution of individualism-collectivism and 
the serotonin transporter gene. Proceedings of the Royal Society B: Biological Sciences 
277, 529-37 (2010). 

63. Chisholm, J.S., Quinlivan, J.A., Petersen, R.W. & Coall, D.A. Early stress predicts age at 
menarche and first birth, adult attachment, and expected lifespan. Human Nature 16, 
233-265 (2005). 

64. Chrastil, E.R., Getz, W.M., Euler, H.A. & Starks, P.T. Paternity uncertainty overrides sex 
chromosome selection for preferential grandparenting. Evolution and Human Behavior 
27, 206-223 (2006). 

65. Coall, D.A., Meier, M., Hertwig, R., Wänke, M. & Höpflinger, F. Grandparental investment: 
The influence of reproductive timing and family size. American Journal of Human Biology 
21, 455-63 (2009). 

66. Codding, B.F., Bird, R.B. & Bird, D.W. Provisioning offspring and others: risk-energy trade-
offs and gender differences in hunter-gatherer foraging strategies. Proceedings of the 
Royal Society B: Biological Sciences 278, 2502-9 (2011). 

67. Collings, P. Birth Order, Age, and Hunting Success in the Canadian Arctic. Human Nature 
20, 354-374 (2009). 

68. Correia, H.R. Higher male educational hypergamy: evidence from Portugal. Journal of 
Biosocial Science 35, 303-313 (2003). 

69. Crittenden, A.N. & Marlowe, F.W. Allomaternal Care among the Hadza of Tanzania. 
Human Nature 19, 249-262 (2008). 

70. Crognier, E. Reproductive success: which meaning? American Journal of Human Biology 
15, 352-60 (2003). 

71. Crognier, E., Baali, A. & Hilali, M.K. Do “helpers at the nest” increase their parents’ 
reproductive success? American Journal of Human Biology 13, 365-73 (2001). 

72. Crognier, E., Baali, A., Hilali, M.-K., Villena, M. & Vargas, E. Preference for sons and sex 
ratio in two non-Western societies. American Journal of Human Biology 18, 325-34 
(2006). 

73. Crognier, E., Villena, M. & Vargas, E. Helping patterns and reproductive success in 
Aymara communities. American Journal of Human Biology 14, 372-9 (2002). 

74. Cronk, L. & Dunham, B. Amounts Spent on Engagement Rings Reflect Aspects of Male 
and Female Mate Quality. Human Nature 18, 329-333 (2007). 

75. Csatho, A. & Bereczkei, T. Effect of males’ status and facial attractiveness on direct 
childcare. Journal of Cultural and Evolutionary Psychology 1, 123-130 (2003). 



 Human Behavioral Ecology Supporting Information 

9 
 

76. Currie, T.E. & Mace, R. Mode and tempo in the evolution of socio-political organization: 
reconciling “Darwinian” and “Spencerian” evolutionary approaches in anthropology. 
Philosophical Transactions of the Royal Society B: Biological Sciences 366, 1108-17 (2011). 

77. Danielskbacka, M., Tanskanen, A.O., Jokela, M. & Rotkirch, A. Grandparental Child Care in 
Europe: Evidence for Preferential Investment in More Certain Kin. Evolutionary 
Psychology 9, 3-24 (2011). 

78. Davis, J. & Were, D. Agonistic stress in early adolescence and its effects on reproductive 
effort in young adulthood. Evolution and Human Behavior 28, 228-233 (2007). 

79. Davis, J. & Werre, D. A Longitudinal Study of the Effects of Uncertainty on Reproductive 
Behaviors. Human Nature 19, 426-452 (2008). 

80. de Sousa Campos, L., Otta, E. & de Oliveira Siqueira, J. Sex differences in mate selection 
strategies: Content analyses and responses to personal advertisements in Brazil. 
Evolution and Human Behavior 23, 395-406 (2002). 

81. Deady, D.K., Law Smith, M.J., Kent, J.P. & Dunbar, R.I.M. Is priesthood an adaptive 
strategy? Human Nature 17, 393-404 (2006). 

82. Disma, G., Sokolowski, M.B.C. & Tonneau, F. Children’s competition in a natural setting: 
evidence for the ideal free distribution. Evolution and Human Behavior 32, 379-373 
(2011). 

83. Doblhammer, G. & Oeppen, J. Reproduction and longevity among the British peerage: 
the effect of frailty and health selection. Proceedings of the Royal Society B: Biological 
Sciences 270, 1541-7 (2003). 

84. Draper, P. & Hames, R. Birth order, sibling investment, and fertility among Ju/’Hoansi 
(!Kung). Human Nature 11, 117-156 (2000). 

85. Dubas, J.S., Heijkoop, M. & Aken, M.A.G. A Preliminary Investigation of Parent–Progeny 
Olfactory Recognition and Parental Investment. Human Nature 20, 80-92 (2009). 

86. Ember, C.R., Ember, M., Korotayev, A. & de Munck, V. Valuing thinness or fatness in 
women. Evolution and Human Behavior 26, 257-270 (2005). 

87. Ernest-Jones, M., Nettle, D. & Bateson, M. Effects of eye images on everyday cooperative 
behavior: a field experiment. Evolution and Human Behavior 32, 172-178 (2011). 

88. Farrelly, D. & Nettle, D. Marriage affects competitive performance in male tennis players. 
Journal of Evolutionary Psychology 5, 141-148 (2007). 

89. Faurie, C., Pontier, D. & Raymond, M. Student athletes claim to have more sexual 
partners than other students. Evolution and Human Behavior 25, 1-8 (2004). 

90. Fieder, M. & Huber, S. Parental age difference and offspring count in humans. Biology 
letters 3, 689-91 (2007). 

91. Fieder, M. & Huber, S. The effects of sex and childlessness on the association between 
status and reproductive output in modern society. Evolution and Human Behavior 28, 
392-398 (2007). 

92. Fieder, M., Huber, S. & Bookstein, F.L. Socioeconomic status, marital status and 
childlessness in men and women: an analysis of census data from six countries. Journal of 
Biosocial Science 43, 619-635 (2011). 

93. Figueredo, A.J. et al. Blood, solidarity, status, and honor. Evolution and Human Behavior 
22, 295-328 (2001). 



 Human Behavioral Ecology Supporting Information 

10 
 

94. Fincher, C.L., Thornhill, R., Murray, D.R. & Schaller, M. Pathogen prevalence predicts 
human cross-cultural variability in individualism/collectivism. Proceedings of the Royal 
Society B: Biological Sciences 275, 1279-85 (2008). 

95. Fouts, H.N., Hewlett, B.S. & Lamb, M.E. Parent-Offspring Weaning Conflicts among the 
Bofi Farmers and Foragers of Central Africa. Current Anthropology 46, 29-50 (2005). 

96. Fox, M. et al. Grandma plays favourites: X-chromosome relatedness and sex-specific 
childhood mortality. Proceedings of the Royal Society B: Biological Sciences 277, 567-73 
(2010). 

97. Gautam, R.K. Opportunity for natural selection among the indian population: secular 
trend, covariates and implications. Journal of Biosocial Science 41, 705-745 (2009). 

98. Gibson, K. Differential parental investment in families with both adopted and genetic 
children. Evolution and Human Behavior 30, 184-189 (2009). 

99. Gibson, M.A. Does Investment in the Sexes Differ When Fathers Are Absent? Human 
Nature 19, 263-276 (2008). 

100. Gibson, M.A. & Lawson, D.W. “Modernization” increases parental investment and sibling 
resource competition: evidence from a rural development initiative in Ethiopia. Evolution 
and Human Behavior 32, 97-105 (2011). 

101. Gibson, M.A. & Mace, R. Helpful grandmothers in rural Ethiopia: A study of the effect of 
kin on child survival and growth. Evolution and Human Behavior 26, 469-482 (2005). 

102. Gibson, M.A. & Mace, R. Labor-Saving Technology and Fertility Increase in Rural Africa. 
Current Anthropology 43: 631-7 (2002). 

103. Gibson, M.A. & Mace, R. Polygyny, reproductive success and child health in rural ethiopia: 
why marry a married man? Journal of Biosocial Science 39, 287-300 (2007). 

104. Gibson, M.A. & Sear, R. Does Wealth Increase Parental Investment Biases in Child 
Education? Current Anthropology 51, 693-701 (2010). 

105. Gibson, M.A. & Gurmu, E. Land inheritance establishes sibling competition for marriage 
and reproduction in rural Ethiopia. Proceedings of the National Academy of Sciences of 
the United States of America 108, 2200-4 (2011). 

106. Gillespie, D.O.S., Lahdenperä, M., Russell, A.F. & Lummaa, V. Pair-bonding modifies the 
age-specific intensities of natural selection on human female fecundity. The American 
naturalist 176, 159-69 (2010). 

107. Gillespie, D.O.S., Russell, A.F. & Lummaa, V. When fecundity does not equal fitness: 
evidence of an offspring quantity versus quality trade-off in pre-industrial humans. 
Proceedings of the Royal Society B: Biological Sciences 275, 713-22 (2008). 

108. Godoy, R. et al. Signaling by consumption in a native Amazonian society. Evolution and 
Human Behavior 28, 124-134 (2007). 

109. Godoy, R. et al. Assortative mating and offspring well-being: theory and empirical 
findings from a native Amazonian society in Bolivia. Evolution and Human Behavior 29, 
201-210 (2008). 

110. Godoy, R. et al. Why do mothers favor girls and fathers, boys? Human Nature 17, 169-
189 (2006). 

111. Goodman, A. & Koupil, I. Social and biological determinants of reproductive success in 
Swedish males and females born 1915–1929. Evolution and Human Behavior 30, 329-341 
(2009). 



 Human Behavioral Ecology Supporting Information 

11 
 

112. Goodman, A. & Koupil, I. The effect of school performance upon marriage and long-term 
reproductive success in 10,000 Swedish males and females born 1915–1929. Evolution 
and Human Behavior 31, 425-435 (2010). 

113. Gottschall, J.A. & Gottschall, T.A. Are per-incident rape-pregnancy rates higher than per-
incident consensual pregnancy rates? Human Nature 14, 1-20 (2003). 

114. Graham-Kevan, N. & Archer, J. Control tactics and partner violence in heterosexual 
relationships. Evolution and Human Behavior 30, 445-452 (2009). 

115. Grainger, S. Family background and female sexual behavior. Human Nature 15, 133-145 
(2004). 

116. Gray, S., Akol, H.A. & Sundal, M. Mixed-longitudinal growth of Karimojong girls and boys 
in Moroto District, Uganda. American Journal of Human Biology 21, 65-76 (2009). 

117. Gray, S. et al. Cattle Raiding, Cultural Survival, and Adaptability of East African 
Pastoralists. Current Anthropology 44, S3-S30 (2003). 

118. Grundy, E. Women’s fertility and mortality in late mid life: A comparison of three 
contemporary populations. American Journal of Human Biology 21, 541-7 (2009). 

119. Gurmu, E. & Mace, R. Fertility decline driven by poverty: the case of Addis Ababa, 
Ethiopia. Journal of Biosocial Science 40, 339-358 (2008). 

120. Gurven, M. Reciprocal altruism and food sharing decisions among Hiwi and Ache hunter-
gatherers. Behavioral Ecology and Sociobiology 56, 366-380 (2004). 

121. Gurven, M. The Evolution of Contingent Cooperation. Current Anthropology 47, 185-192 
(2006). 

122. Gurven, M., Allen-Arave, W., Hill, K. & Hurtado, A.M. Reservation food sharing among the 
Ache of Paraguay. Human Nature 12, 273-297 (2001). 

123. Gurven, M., Allen-Arave, W., Hill, K. & Hurtado, M. “It’s a Wonderful Life.”Evolution and 
Human Behavior 21, 263-282 (2000). 

124. Gurven, M. et al. Domestication Alone Does Not Lead to Inequality. Current 
Anthropology 51, 49-64 (2010). 

125. Gurven, M. & Kaplan, H. Determinants of time allocation across the lifespan. Human 
Nature 17, 1-49 (2006). 

126. Gurven, M., Winking, J., Kaplan, H., Rueden, C. & McAllister, L. A Bioeconomic Approach 
to Marriage and the Sexual Division of Labor. Human Nature 20, 151-183 (2009). 

127. Haddix, K.A. Leaving your wife and your brothers: when polyandrous marriages fall apart. 
Evolution and Human Behavior 22, 47-60 (2001). 

128. Hadley, C. The costs and benefits of kin. Human Nature 15, 377-395 (2004). 
129. Hagen, E.H., Hames, R.B., Craig, N.M., Lauer, M.T. & Price, M.E. Parental investment and 

child health in a Yanomamö village suffering short-term food stress. Journal of Biosocial 
Science 33, 503-528 (2001). 

130. Hagen, E.H. & Barrett, H.C. Cooperative Breeding and Adolescent Siblings. Current 
Anthropology 50, 727-737 (2009). 

131. Hamamura, T. & Park, J.H. Regional Differences in Pathogen Prevalence and Defensive 
Reactions to the “Swine Flu” Outbreak among East Asians and Westerners. Evolutionary 
Psychology 8, 506-15 (2010). 

132. Hames, R. & Draper, P. Women’s work, child care, and helpers-at-the-nest in a hunter-
gatherer society. Human Nature 15, 319-341 (2004). 



 Human Behavioral Ecology Supporting Information 

12 
 

133. Hames, R. & McCabe, C. Meal sharing among the Ye’kwana. Human Nature 18, 1-21 
(2007). 

134. Hamilton, M.J., Milne, B.T., Walker, R.S. & Brown, J.H. Nonlinear scaling of space use in 
human hunter-gatherers. Proceedings of the National Academy of Sciences of the United 
States of America 104, 4765-9 (2007). 

135. Handwerker, W.P. Child abuse and the balance of power in parental relationships: an 
evolved domain-independent mental mechanism that accounts for behavioral variation. 
American Journal of Human Biology 13, 679-89 (2001). 

136. Harrant, V. & Vaillant, N. Are women less risk averse than men? The effect of impending 
death on risk-taking behavior. Evolution and Human Behavior 29, 396-401 (2008). 

137. Harris, G., Hilton, N., Rice, M. & Eke, A. Children killed by genetic parents versus 
stepparents. Evolution and Human Behavior 28, 85-95 (2007). 

138. Hawkes, K., O’Connell, J.F. & Blurton Jones, N.G. Hunting and Nuclear Families: Some 
Lessons from the Hadza about Men’s Work. Current Anthropology 42, 681-709 (2001). 

139. Hawkes, K., O’Connell, J.F. & Blurton Jones, N.G. Hadza meat sharing. Evolution and 
Human Behavior 22, 113-142 (2001). 

140. Helgason, A., Pálsson, S., Gudbjartsson, D.F., Kristjánsson, T. & Stefánsson, K. An 
association between the kinship and fertility of human couples. Science 319, 813-6 
(2008). 

141. Helle, S. A tradeoff between reproduction and growth in contemporary Finnish women. 
Evolution and Human Behavior 29, 189-195 (2008). 

142. Helle, S. & Helama, S. Climatic variability and the population dynamics of historical 
hunter-gatherers: the case of Sami of Northern Finland. American Journal of Human 
Biology 19, 844-53 (2007). 

143. Helle, S., Lummaa, V. & Jokela, J. Are reproductive and somatic senescence coupled in 
humans? Late, but not early, reproduction correlated with longevity in historical Sami 
women. Proceedings of the Royal Society B: Biological Sciences 272, 29-37 (2005). 

144. Henrich, J. & Henrich, N. The evolution of cultural adaptations: Fijian food taboos protect 
against dangerous marine toxins. Proceedings of the Royal Society B: Biological Sciences 
277, 3715-24 (2010). 

145. Hewlett, B.S., Lamb, M.E., Leyendecker, B. & Scholmerich, A. Internal Working Models, 
Trust, and Sharing among Foragers. Current Anthropology 41, 287-297 (2000). 

146. Hill, K.R. et al. Co-residence patterns in hunter-gatherer societies show unique human 
social structure. Science 331, 1286-9 (2011). 

147. Hill, R.A., Donovan, S. & Koyama, N.F. Female sexual advertisement reflects resource 
availability in twentieth-century UK society. Human Nature 16, 266-277 (2005). 

148. Hilton, C.E. & Greaves, R.D. Seasonality and Sex Differences in Travel Distance and 
Resource Transport in Venezuelan Foragers. Current Anthropology 49, 144-153 (2008). 

149. Hiraiwa-Hasegawa, M. Homicide by men in Japan, and its relationship to age, resources 
and risk taking. Evolution and Human Behavior 26, 332-343 (2005). 

150. Holden, C., Sear, R. & Mace, R. Matriliny as daughter-biased investment. Evolution and 
Human Behavior 24, 99-112 (2003). 



 Human Behavioral Ecology Supporting Information 

13 
 

151. Holden, C.J. & Mace, R. Spread of cattle led to the loss of matrilineal descent in Africa: a 
coevolutionary analysis. Proceedings of the Royal Society B: Biological Sciences 270, 
2425-33 (2003). 

152. Hopcroft, R.L. Sex, status, and reproductive success in the contemporary United States. 
Evolution and Human Behavior 27, 104-120 (2006). 

153. Huber, S., Bookstein, F.L. & Fieder, M. Socioeconomic status, education, and 
reproduction in modern women: an evolutionary perspective. American Journal of 
Human Biology 22, 578-87 (2010). 

154. Ivan, Z. & Bereczkei, T. Parental bonding, risk-taking behavior and life history theory. 
Journal of Cultural and Evolutionary Psychology 4, 267-275 (2006). 

155. Ivey, P.K. Cooperative Reproduction in Ituri Forest Hunter‐Gatherers: Who Cares for Efe 
Infants? Current Anthropology 41, 856-866 (2000). 

156. Jaffe, K. Quantifying social synergy in insect and human societies. Behavioral Ecology and 
Sociobiology 64, 1721-1724 (2010). 

157. Jankowiak, W. Sibling solidarity in a polygamous community in the USA: unpacking 
inclusive fitness. Evolution and Human Behavior 21, 125-139 (2000). 

158. Johnson, D.D.P. God’s punishment and public goods. Human Nature 16, 410-446 (2005). 
159. Johow, J., Fox, M., Knapp, L.A. & Voland, E. The presence of a paternal grandmother 

lengthens interbirth interval following the birth of a granddaughter in Krummhörn (18th 
and 19th centuries). Evolution and Human Behavior 32, 325-315 (2011). 

160. Jokela, M., Rotkirch, A., Rickard, I.J., Pettay, J. & Lummaa, V. Serial monogamy increases 
reproductive success in men but not in women. Behavioral Ecology 21, 906-912 (2010). 

161. Jones, J.H. & Ferguson, B. Demographic and Social Predictors of Intimate Partner 
Violence in Colombia. Human Nature 20, 184-203 (2009). 

162. Josephson, S.C. Does polygyny reduce fertility? American Journal of Human Biology 14, 
222-32 (2002). 

163. Kanazawa, S. IQ and the values of nations. Journal of Biosocial Science 41, 537-556 (2009). 
164. Kanazawa, S. & Still, M.C. Teaching may be hazardous to your marriage. Evolution and 

Human Behavior 21, 185-190 (2000). 
165. Kaplan, H., Lancaster, J.B., Tucker, W.T. & Anderson, K.G. Evolutionary approach to below 

replacement fertility. American Journal of Human Biology 14, 233-56 (2002). 
166. Kaptijn, R., Thomese, F., van Tilburg, T.G., Liefbroer, A.C. & Deeg, D.J.H. Low fertility in 

contemporary humans and the mate value of their children: sex-specific effects on social 
status indicators. Evolution and Human Behavior 31, 59-68 (2010). 

167. Kaptijn, R., Thomese, F., van Tilburg, T.G. & Liefbroer, A.C. How Grandparents Matter: 
Support for the Cooperative Breeding Hypothesis in a Contemporary Dutch Population. 
Human Nature 21, 393-405 (2010). 

168. Keller, M.C., Nesse, R.M. & Hofferth, S. The Trivers–Willard hypothesis of parental 
investment. Evolution and Human Behavior 22, 343-360 (2001). 

169. Kline, M.A. & Boyd, R. Population size predicts technological complexity in Oceania. 
Proceedings of the Royal Society B: Biological Sciences 277, 2559-2564 (2010). 

170. Koehler, N. & Chisholm, J. Early Psychosocial Stress Predicts Extra-pair Copulations. 
Evolutionary Psychology 5, 184-201 (2007). 



 Human Behavioral Ecology Supporting Information 

14 
 

171. Korpelainen, H. Fitness, reproduction and longevity among European aristocratic and 
rural Finnish families in the 1700s and 1800s. Proceedings of the Royal Society B: 
Biological Sciences 267, 1765-70 (2000). 

172. Koster, J.M. Hunting with Dogs in Nicaragua: An Optimal Foraging Approach. Current 
Anthropology 49, 935-944 (2008). 

173. Kramer, K.L. Variation in juvenile dependence. Human Nature 13, 299-325 (2002). 
174. Kramer, K.L. & Boone, J.L. Why Intensive Agriculturalists Have Higher Fertility: A 

Household Energy Budget Approach. Current Anthropology 43, 511-517 (2002). 
175. Kramer, K.L. & Greaves, R.D. Juvenile Subsistence Effort, Activity Levels, and Growth 

Patterns. Human Nature 22, 303-326 (2011). 
176. Kramer, K.L. & Greaves, R.D. Changing Patterns of Infant Mortality and Maternal Fertility 

among Pumé Foragers and Horticulturalists. American Anthropologist 109, 713-726 
(2007). 

177. Kramer, K.L. & Greaves, R.D. Postmarital Residence and Bilateral Kin Associations among 
Hunter-Gatherers. Human Nature 22, 41-63 (2011). 

178. Kramer, K.L. & McMillan, G.P. The Effect of Labor‐Saving Technology on Longitudinal 
Fertility Changes. Current Anthropology 47, 165-172 (2006). 

179. Kramer, K.L., Greaves, R.D. & Ellison, P.T. Early reproductive maturity among Pumé 
foragers: Implications of a pooled energy model to fast life histories. American Journal of 
Human Biology 21, 430-7 (2009). 

180. Kruger, A.C. & Konner, M. Who Responds to Crying? Human Nature 21, 309-329 (2010). 
181. Kruger, D.J. Male Scarcity is Differentially Related to Male Marital Likelihood across the 

Life Course. Evolutionary Psychology 7, 280-87 (2009). 
182. Kruger, D.J. Socio-Demographic Factors Intensifying Male Mating Competition 

Exacerbate Male Mortality Rates. Evolutionary Psychology 8, 194-204 (2010). 
183. Kruger, D.J. & Fitzgerald, C.J. Female Scarcity Reduces Women’s Marital Ages and 

Increases Variance in Men’s Marital Ages. Evolutionary Psychology 8, 420-31 (2010). 
184. Kruger, D.J. & Nesse, R.M. Sexual selection and the Male:Female mortality ratio. 

Evolutionary Psychology 2, 66-85 (2004). 
185. Kruger, D. Male Financial Consumption is Associated with Higher Mating Intentions and 

Mating Success. Evolutionary Psychology 6, 603-12 (2008). 
186. Kruger, D.J. & Nesse, R.M. An evolutionary life-history framework for understanding sex 

differences in human mortality rates. Human Nature 17, 74-97 (2006). 
187. Kruger, D. & Nesse, R. Economic Transition, Male Competition, and Sex Differences in 

Mortality Rates. Evolutionary Psychology 5, 411-27 (2007). 
188. Kurzban, R. & Weeden, J. HurryDate: Mate preferences in action. Evolution and Human 

Behavior 26, 227-244 (2005). 
189. Kushnick, G. Resource Competition and Reproduction in Karo Batak Villages. Human 

Nature 21, 62-81 (2010). 
190. Kushnick, G. & Fessler, D.M.T. Karo Batak Cousin Marriage, Cosocialization, and the 

Westermarck Hypothesis. Current Anthropology 52, 443-448 (2011). 
191. Kushnick, G.C. Parental supply and offspring demand amongst Karo Batak mothers and 

children. Journal of Biosocial Science 41, 183-193 (2009). 



 Human Behavioral Ecology Supporting Information 

15 
 

192. Kuznar, L.A. Evolutionary applications of risk sensitivity models to socially stratified 
species. Evolution and Human Behavior 23, 265-280 (2002). 

193. Kuznar, L.A. Risk Sensitivity and Value among Andean Pastoralists: Measures, Models, 
and Empirical Tests. Current Anthropology 42, 432-440 (2001). 

194. Labouriau, R. & Amorim, A. Comment on “An association between the kinship and 
fertility of human couples”. Science 322, 1634; author reply 1634 (2008). 

195. Lafferty, K.D. Can the common brain parasite, Toxoplasma gondii, influence human 
culture? Proceedings of the Royal Society B: Biological Sciences 273, 2749-55 (2006). 

196. Lahdenperä, M., Lummaa, V., Helle, S., Tremblay, M. & Russell, A.F. Fitness benefits of 
prolonged post-reproductive lifespan in women. Nature 428, 178-81 (2004). 

197. Lalumière, M.L., Harris, G.T. & Rice, M.E. Psychopathy and developmental instability. 
Evolution and Human Behavior 22, 75-92 (2001). 

198. Lamba, S. & Mace, R. Demography and ecology drive variation in cooperation across 
human populations. Proceedings of the National Academy of Sciences of the United 
States of America 108, 14426-14430 (2011). 

199. Lawson, D.W. & Mace, R. Trade-offs in modern parenting: a longitudinal study of sibling 
competition for parental care. Evolution and Human Behavior 30, 170-183 (2009). 

200. Lawson, D.W. & Mace, R. Optimizing Modern Family Size: Trade-offs between Fertility 
and the Economic Costs of Reproduction. Human Nature 21, 39-61 (2010). 

201. Lawson, D.W. & Mace, R. Parental investment and the optimization of human family size. 
Philosophical Transactions of the Royal Society B: Biological Sciences 366, 333-43 (2011). 

202. Lenton, A.P. & Francesconi, M. Too much of a good thing? Variety is confusing in mate 
choice. Biology letters 7, 528-31 (2011). 

203. Leonetti, D.L., Nath, D.C. & Hemam, N.S. In-law Conflict. Current Anthropology 48, 861-
890 (2007). 

204. Leonetti, D.L., Nath, D.C. & Hemam, N.S. The Behavioral Ecology of Family Planning. 
Human Nature 18, 225-241 (2007). 

205. Leonetti, D.L. & Nath, D.C. Age at first reproduction and economic change in the context 
of differing kinship ecologies. American Journal of Human Biology 21, 438-47 (2009). 

206. Lieberman, D. Rethinking the Taiwanese minor marriage data: evidence the mind uses 
multiple kinship cues to regulate inbreeding avoidance. Evolution and Human Behavior 
30, 153-160 (2009). 

207. Liu, J. & Lummaa, V. Age at first reproduction and probability of reproductive failure in 
women. Evolution and Human Behavior 32, 433-443 (2011). 

208. Low, B.S., Simon, C.P. & Anderson, K.G. An evolutionary ecological perspective on 
demographic transitions: modeling multiple currencies. American Journal of Human 
Biology 14, 149-67 (2002). 

209. Lummaa, V., Pettay, J.E. & Russell, A.F. Male twins reduce fitness of female co-twins in 
humans. Proceedings of the National Academy of Sciences of the United States of 
America 104, 10915-20 (2007). 

210. Lummaa, V. & Tremblay, M. Month of birth predicted reproductive success and fitness in 
pre-modern Canadian women. Proceedings of the Royal Society B: Biological Sciences 270, 
2355-61 (2003). 



 Human Behavioral Ecology Supporting Information 

16 
 

211. Luy, M. Unnatural deaths among nuns and monks: is there a biological force behind male 
external cause mortality? Journal of Biosocial Science 41, 831-844 (2009). 

212. Lycett, J.E., Dunbar, R.I. & Voland, E. Longevity and the costs of reproduction in a 
historical human population. Proceedings of the Royal Society B: Biological Sciences 267, 
31-5 (2000). 

213. Lycett, J.E. & Dunbar, R.I.M. Mobile phones as lekking devices among human males. 
Human Nature 11, 93-104 (2000). 

214. Lyons, M.T. Who are the Heroes? Characteristics of People Who Rescue Others. Journal 
of Cultural and Evolutionary Psychology 3, 245-254 (2005). 

215. Mace, R. & Colleran, H. Kin influence on the decision to start using modern contraception: 
A longitudinal study from rural Gambia. American Journal of Human Biology 21, 472-7 
(2009). 

216. Maklakov, A. Sex difference in life span affected by female birth rate in modern humans. 
Evolution and Human Behavior 29, 444-449 (2008). 

217. Marlowe, F.W. A critical period for provisioning by Hadza men. Evolution and Human 
Behavior 24, 217-229 (2003). 

218. Marlowe, F.W. Male Contribution to Diet and Female Reproductive Success among 
Foragers. Current Anthropology 42, 755-760 (2001). 

219. Marlowe, F.W. Marital Residence among Foragers. Current Anthropology 45, 277-284 
(2004). 

220. Mattison, S.M. Evolutionary Contributions to Solving the “Matrilineal Puzzle.”Human 
Nature 22, 64-88 (2011). 

221. McBurney, D.H., Simon, J., Gaulin, S.J.C. & Geliebter, A. Matrilateral biases in the 
investment of aunts and uncles. Human Nature 13, 391-402 (2002). 

222. Meehan, C.L. The effects of residential locality on parental and alloparental investment 
among the Aka foragers of the central African Republic. Human Nature 16, 58-80 (2005). 

223. Meehan, C.L. Allomaternal Investment and Relational Uncertainty among Ngandu 
Farmers of the Central African Republic. Human Nature 19, 211-226 (2008). 

224. Meehan, C.L. Maternal Time Allocation in Two Cooperative Childrearing Societies. 
Human Nature 20, 375-393 (2009). 

225. Michalski, R.L. & Shackelford, T.K. Grandparental investment as a function of relational 
uncertainty and emotional closeness with parents. Human Nature 16, 293-305 (2005). 

226. Migliano, A.B., Vinicius, L. & Lahr, M.M. Life history trade-offs explain the evolution of 
human pygmies. Proceedings of the National Academy of Sciences of the United States of 
America 104, 20216-9 (2007). 

227. Milot, E. et al. Evidence for evolution in response to natural selection in a contemporary 
human population. Proceedings of the National Academy of Sciences of the United States 
of America 108, 17040-17045 (2011). 

228. Moorad, J.A., Promislow, D.E.L., Smith, K.R. & Wade, M.J. Mating system change reduces 
the strength of sexual selection in an American frontier population of the 19th century. 
Evolution and Human Behavior 32, 147-155 (2011). 

229. Moore, J.L. et al. The distribution of cultural and biological diversity in Africa. Proceedings 
of the Royal Society B: Biological Sciences 269, 1645-53 (2002). 



 Human Behavioral Ecology Supporting Information 

17 
 

230. Mysterud, I., Drevon, T. & Slagsvold, T. An Evolutionary Interpretation of Gift-giving 
Behavior in Modern Norwegian Society. Evolutionary Psychology 4, 406-25 (2006). 

231. Næss, M.W., Bårdsen, B.-J., Fauchald, P. & Tveraa, T. Cooperative pastoral production — 
the importance of kinship. Evolution and Human Behavior 31, 246-258 (2010). 

232. Nath, D.C., Leonetti, D.L. & Steele, M. Analysis of birth intervals in a non-contracepting 
Indian population: an evolutionary ecological approach. Journal of Biosocial Science 32, 
343-354 (2000). 

233. Neill, D.B. Urbanization and Daughter-Biased Parental Investment in Fiji. Human Nature 
22, 139-155 (2011). 

234. Neill, D.B. Indo-Fijian Children’s BMI. Human Nature 18, 209-224 (2007). 
235. Nettle, D. Dying young and living fast: variation in life history across English 

neighborhoods. Behavioral Ecology 21, 387-395 (2010). 
236. Nettle, D. Why do some dads get more involved than others? Evidence from a large 

British cohort. Evolution and Human Behavior 29, 416-423.e1 (2008). 
237. Nettle, D. Flexibility in reproductive timing in human females: integrating ultimate and 

proximate explanations. Philosophical Transactions of the Royal Society B: Biological 
Sciences 366, 357-65 (2011). 

238. Nettle, D. & Clegg, H. Schizotypy, creativity and mating success in humans. Proceedings 
of the Royal Society B: Biological Sciences 273, 611-5 (2006). 

239. Nettle, D., Coall, D.A. & Dickins, T.E. Early-life conditions and age at first pregnancy in 
British women. Proceedings of the Royal Society B: Biological Sciences 278, 1721-7 (2011). 

240. Nettle, D., Coall, D.A. & Dickins, T.E. Birthweight and paternal involvement predict early 
reproduction in British women: evidence from the National Child Development Study. 
American Journal of Human Biology 22, 172-9 (2010). 

241. Nettle, D. & Pollet, T.V. Natural selection on male wealth in humans. The American 
Naturalist 172, 658-66 (2008). 

242. Newson, L. Cultural versus reproductive success: Why does economic development bring 
new tradeoffs? American Journal of Human Biology 21, 464-71 (2009). 

243. Nolin, D.A. Food-Sharing Networks in Lamalera, Indonesia: Reciprocity, Kinship, and 
Distance. Human Nature 21, 243-268 (2010). 

244. Nolin, D.A. Kin Preference and Partner Choice. Human Nature 22, 156-176 (2011). 
245. Noss, A.J. & Hewlett, B.S. The Contexts of Female Hunting in Central Africa. American 

Anthropologist 103, 1024-1040 (2001). 
246. Otterbein, K.F. Killing of Captured Enemies: A Cross-cultural Study. Current Anthropology 

41, 439-443 (2000). 
247. Pacheco-Cobos, L., Rosetti, M., Cuatianquiz, C. & Hudson, R. Sex differences in 

mushroom gathering: men expend more energy to obtain equivalent benefits. Evolution 
and Human Behavior 31, 289-297 (2010). 

248. Panter-Brick, C. Sexual division of labor: energetic and evolutionary scenarios. American 
Anthropologist 14, 627-40 (2002). 

249. Pashos, A. Does paternal uncertainty explain discriminative grandparental solicitude? A 
cross-cultural study in Greece and Germany. Evolution and Human Behavior 21, 97-109 
(2000). 



 Human Behavioral Ecology Supporting Information 

18 
 

250. Pashos, A. & McBurney, D.H. Kin Relationships and the Caregiving Biases of Grandparents, 
Aunts, and Uncles. Human Nature 19, 311-330 (2008). 

251. Patton, J.Q. Meat sharing for coalitional support. Evolution and Human Behavior 26, 137-
157 (2005). 

252. Pavard, S., Gagnon, A., Desjardins, B. & Heyer, E. Mother’s death and child survival: the 
case of early Québec. Journal of Biosocial Science 37, 209-227 (2005). 

253. Pawlowski, B. The impact of traits offered in personal advertisements on response rates. 
Evolution and Human Behavior 23, 139-149 (2002). 

254. Pawlowski, B., Atwal, R. & Dunbar, R.I.M. Sex Differences in Everyday Risk-Taking 
Behavior in Humans. Evolutionary Psychology 6, 29-42 (2008). 

255. Penn, D.J. & Smith, K.R. Differential fitness costs of reproduction between the sexes. 
Proceedings of the National Academy of Sciences of the United States of America 104, 
553-8 (2007). 

256. Pillsworth, E. & Haselton, M.G. Male sexual attractiveness predicts differential ovulatory 
shifts in female extra-pair attraction and male mate retention. Evolution and Human 
Behavior 27, 247-258 (2006). 

257. Pollet, T.V. Genetic relatedness and sibling relationship characteristics in a modern 
society. Evolution and Human Behavior 28, 176-185 (2007). 

258. Pollet, T.V. & Dunbar, R.I.M. Childlessness predicts helping of nieces and nephews in 
United States, 1910. Journal of Biosocial Science 40, 761-770 (2008). 

259. Pollet, T.V., Kuppens, T. & Dunbar, R.I.M. When Nieces and Nephews become Important: 
Differences between Childless Women and Mothers in Relationships with Nieces and 
Nephews. Journal of Cultural and Evolutionary Psychology 4, 83-93 (2006). 

260. Pollet, T.V., Nelissen, M. & Nettle, D. Lineage based differences in grandparental 
investment: evidence from a large British cohort study. Journal of Biosocial Science 41, 
355-379 (2009). 

261. Pollet, T.V. & Nettle, D. Partner wealth predicts self-reported orgasm frequency in a 
sample of Chinese women. Evolution and Human Behavior 30, 146-151 (2009). 

262. Pollet, T.V. & Nettle, D. Driving a hard bargain: sex ratio and male marriage success in a 
historical US population. Biology letters 4, 31-3 (2008). 

263. Pollet, T.V., Nettle, D. & Nelissen, M. Contact frequencies between grandparents and 
grandchildren in a modern society: estimates of the impact of paternity uncertainty. 
Journal of Cultural and Evolutionary Psychology 4, 5254-5254 (2006). 

264. Pollet, T. & Nettle, D. Dead or Alive? Knowledge about a Sibling’s Death Varies by Genetic 
Relatedness in a Modern Society. Evolutionary Psychology 7, 57-65 (2009). 

265. Pollet, T., Nettle, D. & Nelissen, M. Maternal Grandmothers do go the Extra Mile: 
Factoring Distance and Lineage into Differential Contact with Grandchildren. Evolutionary 
Psychology 5, 832-43 (2007). 

266. Price, M.E. Pro-community altruism and social status in a Shuar village. Human Nature 14, 
191-195 (2003). 

267. Quinlan, R.J. Human parental effort and environmental risk. Proceedings of the Royal 
Society B: Biological Sciences 274, 121-5 (2007). 

268. Quinlan, R.J. Gender and Risk in a Matrifocal Caribbean Community: A View from 
Behavioral Ecology. American Anthropologist 108, 464-479 (2006). 



 Human Behavioral Ecology Supporting Information 

19 
 

269. Quinlan, R.J. Extrinsic Mortality Effects on Reproductive Strategies in a Caribbean 
Community. Human Nature 21, 124-139 (2010). 

270. Quinlan, R.J. Father absence, parental care, and female reproductive development. 
Evolution and Human Behavior 24, 376-390 (2003). 

271. Quinlan, R.J. Effect of household structure on female reproductive strategies in a 
Caribbean village. Human Nature 12, 169-189 (2001). 

272. Quinlan, R.J. & Flinn, M.V. Kinship, sex, and fitness in a Caribbean community. Human 
Nature 16, 32-57 (2005). 

273. Quinlan, R.J. & Quinlan, M.B. Human Lactation, Pair-bonds, and Alloparents. Human 
Nature 19, 87-102 (2007). 

274. Quinlan, R.J. & Quinlan, M.B. Parenting and Cultures of Risk: A Comparative Analysis of 
Infidelity, Aggression, and Witchcraft. American Anthropologist 109, 164-179 (2007). 

275. Quinlan, R.J., Quinlan, M.B. & Flinn, M.V. Local Resource Enhancement and Sex‐biased 
Breastfeeding in a Caribbean Community. Current Anthropology 46, 471-480 (2005). 

276. Quinlan, R.J., Quinlan, M.B. & Flinn, M.V. Parental investment and age at weaning in a 
Caribbean village. Evolution and Human Behavior 24, 1-16 (2003). 

277. Ragsdale, G. Grandmothering in Cambridgeshire, 1770–1861. Human Nature 15, 301-317 
(2004). 

278. Rebecca Bliege Bird & Douglas W. Bird Why Women Hunt. Current Anthropology 39, 655-
683 (2008). 

279. Rickard, I.J., Lummaa, V. & Russell, A.F. Elder brothers affect the life history of younger 
siblings in preindustrial humans: social consequence or biological cost? Evolution and 
Human Behavior 30, 49-57 (2009). 

280. Roberts, S.G.B. & Dunbar, R.I.M. The costs of family and friends: an 18-month 
longitudinal study of relationship maintenance and decay. Evolution and Human 
Behavior 32, 186-197 (2011). 

281. Roes, F. & Raymond, M. Belief in moralizing gods. Evolution and Human Behavior 24, 
126-135 (2003). 

282. Rogers, D.S. & Ehrlich, P.R. Natural selection and cultural rates of change. Proceedings of 
the National Academy of Sciences of the United States of America 105, 3416-20 (2008). 

283. Roll Skjærvø, G., Stokke, B.G. & Røskaft, E. The rarity of twins: a result of an evolutionary 
battle between mothers and daughters—or do they agree? Behavioral Ecology and 
Sociobiology 63, 1133-1140 (2009). 

284. Roth, E.A. Demise of the Sepaade Tradition: Cultural and Biological Explanations. 
American Anthropologist 103, 1014-1023 (2001). 

285. Roth, E.A. On Pastoralist Egalitarianism: Consequences of Primogeniture among the 
Rendille. Current Anthropology 41, 269-271 (2000). 

286. Rowcliffe, J.M., de Merode, E. & Cowlishaw, G. Do wildlife laws work? Species protection 
and the application of a prey choice model to poaching decisions. Proceedings of the 
Royal Society B: Biological Sciences 271, 2631-6 (2004). 

287. Rucas, S.L., Gurven, M., Kaplan, H. & Winking, J. The Social Strategy Game: Resource 
Competition within Female Social Networks among Small-scale Forager-Horticulturalists. 
Human Nature 21, 1-18 (2010). 



 Human Behavioral Ecology Supporting Information 

20 
 

288. Sanderson, S.K. & Roberts, W.W. The Evolutionary Forms of the Religious Life: A Cross-
Cultural, Quantitative Analysis. American Anthropologist 110, 454-466 (2008). 

289. Santtila, P. et al. Testing Miller’s theory of alleles preventing androgenization as an 
evolutionary explanation for the genetic predisposition for male homosexuality. 
Evolution and Human Behavior 30, 58-65 (2009). 

290. Scelza, B.A. Female choice and extra-pair paternity in a traditional human population. 
Biology Letters 7, 889-891 (2011). 

291. Scelza, B.A. The grandmaternal niche: Critical caretaking among Martu Aborigines. 
American Journal of Human Biology 21, 448-54 (2009). 

292. Scelza, B.A. The Place of Proximity. Human Nature 22, 108-127 (2011). 
293. Scelza, B.A. Fathers’ Presence Speeds the Social and Reproductive Careers of Sons. 

Current Anthropology 51, 295-303 (2010). 
294. Scelza, B. & Bliege Bird, R. Group Structure and Female Cooperative Networks in 

Australia’s Western Desert. Human Nature 19, 231-248 (2008). 
295. Schechter, D.E. & Francis, C.M. A Life History Approach to Understanding Youth Time 

Preference. Human Nature 21, 140-164 (2010). 
296. Sear, R., Mace, R. & McGregor, I.A. Maternal grandmothers improve nutritional status 

and survival of children in rural Gambia. Proceedings of the Royal Society B: Biological 
Sciences 267, 1641-7 (2000). 

297. Sear, R. Kin and Child Survival in Rural Malawi. Human Nature 19, 277-293 (2008). 
298. Sear, R. & Mace, R. Who keeps children alive? A review of the effects of kin on child 

survival. Evolution and Human Behavior 29, 1-18 (2008). 
299. Sear, R., Mace, R. & McGregor, I.A. The effects of kin on female fertility in rural Gambia. 

Evolution and Human Behavior 24, 25-42 (2003). 
300. Sellen, D.W. & Hruschka, D.J. Extracted-Food Resource-Defense Polygyny in Native 

Western North American Societies at Contact. Current Anthropology 45, 707-714 (2004). 
301. Sellen, D.W. & Smay, D.B. Relationship between subsistence and age at weaning in 

“preindustrial” societies. Human Nature 12, 47-87 (2001). 
302. Shackelford, T.K. et al. Female coital orgasm and male attractiveness. Human Nature 11, 

299-306 (2000). 
303. Shenk, M.K. Testing three evolutionary models of the demographic transition: Patterns of 

fertility and age at marriage in urban South India. American Journal of Human Biology 21, 
501-11 (2009). 

304. Shenk, M.K. Dowry and Public Policy in Contemporary India. Human Nature 18, 242-263 
(2007). 

305. Shenk, M.K. Kin investment in wage-labor economies. Human Nature 16, 81-113 (2005). 
306. Shenk, M.K. et al. Intergenerational Wealth Transmission among Agriculturalists. Current 

Anthropology 51, 65-83 (2010). 
307. Sheppard, P. & Sear, R. Father absence predicts age at sexual maturity and reproductive 

timing in British men. Biology letters rsbl.2011.0747- (2011).doi:10.1098/rsbl.2011.0747 
308. Sherman, P.W. & Hash, G.A. Why vegetable recipes are not very spicy. Evolution and 

Human Behavior 22, 147-163 (2001). 



 Human Behavioral Ecology Supporting Information 

21 
 

309. Skjærvø, G.R., Bongard, T., Viken, Å., Stokke, B.G. & Røskaft, E. Wealth, status, and 
fitness: a historical study of Norwegians in variable environments. Evolution and Human 
Behavior 32, 314-305 (2011). 

310. Smith, E.A., Bliege Bird, R. & Bird, D.W. The benefits of costly signaling: Meriam turtle 
hunters. Behavioral Ecology 14, 116-126 (2003). 

311. Smith, E.A. et al. Wealth Transmission and Inequality Among Hunter-Gatherers. Current 
Anthropology 51, 19-34 (2010). 

312. Sosis, R., Kress, H. & Boster, J. Scars for war: evaluating alternative signaling explanations 
for cross-cultural variance in ritual costs. Evolution and Human Behavior 28, 234-247 
(2007). 

313. Sosis, R. Costly signaling and torch fishing on Ifaluk atoll. Evolution and Human Behavior 
21, 223-244 (2000). 

314. Sosis, R. Patch Choice Decisions among Ifaluk Fishers. American Anthropologist 104, 583-
598 (2002). 

315. Sosis, R. Sharing, consumption, and patch choice on Ifaluk atoll. Human Nature 12, 221-
245 (2001). 

316. Sparks, C.S. Parental investment and socioeconomic status influences on children’s 
height in Honduras: An analysis of national data. American Journal of Human Biology 23, 
80-8 (2011). 

317. St. George, D., Everson, P.M., Stevenson, J.C. & Tedrow, L. Birth intervals and early 
childhood mortality in a migrating Mennonite community. American Journal of Human 
Biology 12, 50-63 (2000). 

318. Stewart-Williams, S. Altruism among kin vs. nonkin: effects of cost of help and reciprocal 
exchange. Evolution and Human Behavior 28, 193-198 (2007). 

319. Stewart-Williams, S. Human Beings as Evolved Nepotists. Human Nature 19, 414-425 
(2008). 

320. Stieglitz, J., Kaplan, H., Gurven, M., Winking, J. & Tayo, B.V. Spousal violence and paternal 
disinvestment among Tsimane’ forager-horticulturalists. American Journal of Human 
Biology 23, 445-57 (2011). 

321. Storm, I. & Wilson, D.S. Liberal and Conservative Protestant Denominations as Different 
Socioecological Strategies. Human Nature 20, 1-24 (2009). 

322. Störmer, C. Sex differences in the consequences of early-life exposure to epidemiological 
stress--a life-history approach. American Journal of Human Biology 23, 201-8 (2011). 

323. Strassmann, B.I. & Garrard, W.M. Alternatives to the Grandmother Hypothesis. Human 
Nature 22, 201-222 (2011). 

324. Strassmann, B.I. & Gillespie, B. How to measure reproductive success? American Journal 
of Human Biology 15, 361-9 (2003). 

325. Strassmann, B.I. & Gillespie, B. Life-history theory, fertility and reproductive success in 
humans. Proceedings of the Royal Society B: Biological Sciences 269, 553-62 (2002). 

326. Tanskanen, A.O., Rotkirch, A. & Danielsbacka, M. Do grandparents favor granddaughters? 
Biased grandparental investment in UK. Evolution and Human Behavior 32, 407-415 
(2011). 

327. Taylor, L.R. Patterns of child fosterage in rural Northern Thailand. Journal of Biosocial 
Science 37, 333-350 (2005). 



 Human Behavioral Ecology Supporting Information 

22 
 

328. Taylor, L.R. Dangerous Trade-offs: The Behavioral Ecology of Child Labor and Prostitution 
in Rural Northern Thailand. Current Anthropology 46, 411-431 (2005). 

329. Temrin, H., Nordlund, J. & Sterner, H. Are stepchildren over-represented as victims of 
lethal parental violence in Sweden? Proceedings of the Royal Society B: Biological 
Sciences 271 Suppl, S124-6 (2004). 

330. Thornhill, R. & Fincher, C.L. Parasite stress promotes homicide and child maltreatment. 
Philosophical Transactions of the Royal Society B: Biological Sciences 366, 3466-3477 
(2011). 

331. Tifferet, S., Manor, O., Constantini, S., Friedman, O. & Elizur, Y. Parental Investment in 
Children with Chronic Disease: The Effect of Child’s and Mother’s Age. Evolutionary 
Psychology 5, 844-59 (2007). 

332. Tooley, G.A., Karakis, M., Stokes, M. & Ozanne-Smith, J. Generalising the Cinderella Effect 
to unintentional childhood fatalities. Evolution and Human Behavior 27, 224-230 (2006). 

333. Towner, M.C. Linking dispersal and resources in humans. Human Nature 12, 321-349 
(2001). 

334. Towner, M.C. Linking dispersal and marriage in humans. Evolution and Human Behavior 
23, 337-357 (2002). 

335. Tracer, D.P. Somatic versus reproductive energy allocation in Papua New Guinea: life 
history theory and public health policy. American Journal of Human Biology 14, 621-6 
(2002). 

336. Tracer, D.P. Breastfeeding structure as a test of parental investment theory in Papua 
New Guinea. American Journal of Human Biology 21, 635-42 (2009). 

337. Tsou, M.-W., Liu, J.-T. & Hammitt, J.K. Parental age difference, educationally assortative 
mating and offspring count: evidence from a contemporary population in Taiwan. Biology 
letters 7, 562-6 (2011). 

338. Tucker, B. Perception of Interannual Covariation and Strategies for Risk Reduction among 
Mikea of Madagascar. Human Nature 18, 162-180 (2007). 

339. Tucker, B. Applying Behavioral Ecology and Behavioral Economics to Conservation and 
Development Planning: An Example from the Mikea Forest, Madagascar. Human Nature 
18, 190-208 (2007). 

340. Tullberg, B.S. & Lummaa, V. Induced abortion ratio in modern Sweden falls with age, but 
rises again before menopause. Evolution and Human Behavior 22, 1-10 (2001). 

341. Tymicki, K. Kin influence on female reproductive behavior: the evidence from 
reconstitution of the Bejsce parish registers, 18th to 20th centuries, Poland. American 
Journal of Human Biology 16, 508-22 (2004). 

342. Van Bavel, J. The effect of fertility limitation on intergenerational social mobility: the 
quality–quantity trade-off during the demographic transition. Journal of Biosocial Science 
38, 553-569 (2006). 

343. Van De Putte, B., Matthijs, K. & Vlietinck, R. A social component in the negative effect of 
sons on maternal longevity in pre-industrial humans. Journal of Biosocial Science 36, 289-
297 (2004). 

344. Vasey, P.L., Pocock, D.S. & VanderLaan, D.P. Kin selection and male androphilia in 

Samoan fa’afafine☆. Evolution and Human Behavior 28, 159-167 (2007). 



 Human Behavioral Ecology Supporting Information 

23 
 

345. Vasey, P.L. & VanderLaan, D.P. Monetary exchanges with nieces and nephews: a 

comparison of Samoan men, women, and fa’afafine☆. Evolution and Human Behavior 31, 
373-380 (2010). 

346. Voland, E. & Beise, J. Opposite effects of maternal and paternal grandmothers on infant 
survival in historical Krummhörn. Behavioral Ecology and Sociobiology 52, 435-443 (2002). 

347. von Rueden, C., Gurven, M. & Kaplan, H. Why do men seek status? Fitness payoffs to 
dominance and prestige. Proceedings of the Royal Society B: Biological Sciences 278, 
2223-32 (2011). 

348. Walker, R.S. & Hamilton, M.J. Life-History Consequences of Density Dependence and the 
Evolution of Human Body Size. Current Anthropology 49, 115-122 (2008). 

349. Walker, R.S., Gurven, M., Burger, O. & Hamilton, M.J. The trade-off between number and 
size of offspring in humans and other primates. Proceedings of the National Academy of 
Sciences of the United States of America 275, 827-33 (2008). 

350. Walker, R. et al. Growth rates and life histories in twenty-two small-scale societies. 
American Journal of Human Biology 18, 295-311 (2006). 

351. Walker, R. & Hill, K. Modeling growth and senescence in physical performance among the 
ache of eastern Paraguay. American Journal of Human Biology 15, 196-208 (2003). 

352. Wang, X.T., Kruger, D.J. & Wilke, A. Life history variables and risk-taking propensity. 
Evolution and Human Behavior 30, 77-84 (2009). 

353. Waynforth, D. Grandparental investment and reproductive decisions in the longitudinal 
1970 British cohort study. Proceedings of the Royal Society B: Biological Sciences 
rspb.2011.1424- (2011).doi:10.1098/rspb.2011.1424 

354. Webster, G.D. Human kin investment as a function of genetic relatedness and lineage. 
Evolutionary Psychology 2, 129-41 (2004). 

355. Webster, G.D., Bryan, A., Crawford, C.B., McCarthy, L. & Cohen, B.H. Lineage, Sex, and 
Wealth as Moderators of Kin Investment. Human Nature 19, 189-210 (2008). 

356. Weeden, J., Abrams, M.J., Green, M.C. & Sabini, J. Do high-status people really have 
fewer children? Human Nature 17, 377-392 (2006). 

357. Weeden, J., Cohen, A.B. & Kenrick, D.T. Religious attendance as reproductive support. 
Evolution and Human Behavior 29, 327-334 (2008). 

358. Wiessner, P. Experimental Games and Games of Life among the Ju/’hoan Bushmen. 
Current Anthropology 50, 133-138 (2009). 

359. Wiessner, P. Norm enforcement among the Ju/’hoansi Bushmen. Human Nature 16, 115-
145 (2005). 

360. Wiessner, P. Hunting, healing, and hxaro exchange. Evolution and Human Behavior 23, 
407-436 (2002). 

361. Willführ, K.P. Short- and long-term consequences of early parental loss in the historical 
population of the Krummhörn (18th and 19th century). American Journal of Human 
Biology 21, 488-500 (2009). 

362. Wilson, C.G. Male genital mutilation: an adaptation to sexual conflict. Evolution and 
Human Behavior 29, 149-164 (2008). 

363. Wilson, D.S., O’Brien, D.T. & Sesma, A. Human prosociality from an evolutionary 
perspective: variation and correlations at a city-wide scale. Evolution and Human 
Behavior 30, 190-200 (2009). 



 Human Behavioral Ecology Supporting Information 

24 
 

364. Winking, J. & Gurven, M. The total cost of father desertion. American Journal of Human 
Biology 23, 755-63 (2011). 

365. Winking, J., Gurven, M. & Kaplan, H. Father Death and Adult Success among the Tsimane: 
Implications for Marriage and Divorce. Evolution and Human Behavior 32, 79-89 (2011). 

366. Winking, J., Gurven, M. & Kaplan, H. The Impact of Parents and Self-Selection on Child 
Survival among the Tsimane of Bolivia. Current Anthropology 52, 277-284 (2011). 

367. Yanca, C. & Low, B.S. Female allies and female power. Evolution and Human Behavior 25, 
9-23 (2004). 

368. Zietsch, B.P., Verweij, K.J.H., Heath, A.C. & Martin, N.G. Variation in human mate choice: 
simultaneously investigating heritability, parental influence, sexual imprinting, and 
assortative mating. The American Naturalist 177, 605-16 (2011). 

369. Ziker, J. & Schnegg, M. Food sharing at meals. Human Nature 16, 178-210 (2005). 
 


