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Wealth inequality is widespread across human societies, from pastoral and small-scale agricultural groups to large modern social 
structures. The intergenerational transfer of wealth privileges some individuals over others through the transmission of resources ex-
ternal to an individual organism. Privileged access to household wealth (e.g., land, shelter, silver) positively influences the destinies 
of some (and their descendants) over others in human societies. Strikingly parallel phenomena exist in animal societies. Inheritance 
of nongenetic commodities (e.g., a nest, territory, tool) external to an individual also contributes greatly to direct fitness in animals. 
Here, we illustrate the evolutionary diversity of privilege and its disparity-generating effects on the evolutionary trajectories of lineages 
across the Tree of Life. We propose that integration of approaches used to study these patterns in humans may offer new insights 
into a core principle from behavioral ecology—differential access to inherited resources—and help to establish a broad, comparative 
framework for studying inequality in animals.

Key words:  comparative evolution, cooperation, inequality, niche construction, social network, territory defense.

Wealth inequality exerts a powerful influence on the health (e.g., 
Deaton 2013) and opportunities (e.g., Khan 2021) of  individuals 
around the globe, and occurs when humans have differential ac-
cess to—and variation in—three classes of  wealth: (1) material 
(resources accumulated in the environment), (2) embodied (indi-
vidual differences in size, strength, skill, or knowledge), and (3) 
relational wealth (social connections and capital; Kaplan 1996; 
Borgerhoff Mulder et al. 2009). In humans, unequal distributions 
of  material wealth contribute most strongly to this imbalance 
(Bowles et al. 2010; Smith, Borgerhoff Mulder, et al. 2010) from 
small-scale agricultural and pastoral societies (Borgerhoff Mulder 
et al. 2009) to residents living in modern cities (Schell et al. 2020). 
The intergenerational transfer of  material wealth can shape di-
vergent destinies (Flannery 2012; Kohler et al. 2017), contribute 
to the economic concept of  intergenerational wealth mobility 
(Solon 1992, 2002; Corak 2013; Chetty et  al. 2014), and even 
alter the evolutionary trajectories across human societies (Smith, 
Borgerhoff Mulder, et al. 2010).

THE PHYLOGENY OF PRIVILEGE
The concept of  privilege—differential access to inherited re-
sources—is familiar in the context of  human economic and so-
cial systems, but many other animals also transfer some forms of  
wealth across generations. Although some of  these examples are 
well known to workers within particular animal systems, there 
have been few efforts to understand the implications of  privilege 
within a comparative evolutionary context. In this piece, we argue 
that the tools used to study wealth cross-culturally within humans, 
when integrated with comparative phylogenetic approaches, may 
yield powerful new insights into privilege dynamics in animal 
societies.

Cultural and historical factors shape the expression of  privilege in 
human societies. Yet, parallels exist in how privilege emerges in both 
human and animal societies. In animal societies, wealth comes in 
the form of  transgenerational effects of  parental care (Champagne 
2008) or social networks (Ilany and Akçay 2016; Ilany et al. 2021), but 
also the direct transfer of  material wealth via nongenetic inheritance 
(Emlen 1991; Ragsdale 1999). Here, we illustrate the evolutionary di-
versity of  material wealth transfer (a form of  privilege that is ubiqui-
tous across species of  animals, Figure 1), and its disparity-generating 
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effects in five divergent taxonomic lineages of  animals (Figure 2). We 
also propose new directions for its comparative study.

Intergenerational transfer of material wealth 
within family lineages

Intergenerational transfer of  material wealth can drive inequality 
within family lineages of  animals. In North American red squirrels 
(Tamiasciurus hudsonicus), a mother may store spruce cones on her ter-
ritory and privilege her daughter by bequeathing a rich territory to 
her; daughters who receive these resources survive longer and repro-
duce earlier than those without (Smith 1968). Male food hoarders 
can also influence the lifetime fitness of  subsequent owners of  mid-
dens and these effects persist across multiple owners (Fisher et  al. 
2019). Because these food hoards outlive their owners, these indirect 
effects alter the environments that others experience. Thus, when 
some offspring receive a cone stash and others do not, this perpetu-
ates inequality across generations privileging some individuals over 
others. Whereas many species, including the red squirrels described 
here, modify their local resource distributions (Laland et  al. 1999; 
Olding-Smee 2012), studying the evolutionary dynamics associated 
with the intergenerational transfer of  these constructed niches re-
quires explicit study within a comparative framework.

The material transfer of  (nongenetic) material wealth contributes 
to the extinction (vs. expansion) of  family lineages and advantage 
individuals of  the philopatric (vs. dispersing) sex across species. For 
spotted hyenas (Crocuta crocuta), individuals from multiple maternal 
lineages join forces to defend a shared territory, but high-born phil-
opatric females and their descendants have privileged access to re-
sources within them (Holekamp et al. 2012) (Figure 2). Differential 
access promotes the extinction of  nonprivileged family lineages but 
expands land ownership by privileged animals; these effects are 
further ameliorated by differential access to social support within 
groups (Smith, Van Horn, et  al. 2010; Strauss and Holekamp 
2019). In contrast, territory acquisition by a young male red grouse 

(Lagopus lagopus scotica) is impacted by paternal presence (Watson 
et  al. 1994) (Figure 2). Philopatric sons with nearby fathers gain 
larger and more defended territories than individuals whose fathers 
are no longer alive. Thus, the comparative study of  wealth transfer 
across animals should therefore offer insights into the evolutionary 
dynamics of  family groups and the consequences of  sex-biased dis-
persal in animals.

The transgenerational use of  activity sites can also contribute to the 
accumulation of  stone tools within lineages. Taï Chimpanzees (Pan 
troglodytes verus) (Mercader et  al. 2002) and bearded capuchin mon-
keys (Cebus libidinosus) (Elisabetta et  al. 2013) inherit tools produced 
at nut-cracking sites via the paternal and maternal lines, respectively. 
Individuals that inherit are advantaged over others who do not in 
terms of  their ability to gain access to key food resources; these ben-
eficial effects are further compounded through the transfer of  social 
information (e.g., traditions for how to use inherited materials) across 
generations. These examples shed light on the direct and indirect role 
of  wealth transfer in shaping legacies of  inequality along bloodlines 
over multiple time scales. These effects of  intergenerational wealth 
mobility are likely stronger for some species than for others, as we dis-
cuss below, and therefore should be the subject of  a quantitative study 
by behavioral ecologists to understand the breadth of  their influence.

Intergenerational transfer of material wealth 
among non-kin

Intergenerational transfer of  material wealth is not limited to genetic 
relatives within animal societies and can impose similar disparity-
generating effects through preferential treatment by non-kin. For in-
stance, privileged access to shelter (e.g., a nest) can transcend bloodlines 
in European paper wasps (Polistes dominula). Inheritance of  built struc-
tures from kin or non-kin advantage wasps fortunate enough to receive 
them (Leadbeater et al. 2011). As a result, females who share nests with 
others are more likely to inherit structures and produce offspring than 
less privileged lone females. Within some termite societies structures 
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Figure 1
The intergenerational transfer of  material wealth is widespread across the Tree of  Life, with taxonomic examples ranging from social insects and fish to mammalian 
carnivores and primates, including humans. Examples of  commodities transferred from one generation to the next include a (n) nest, (m) mound, (a) anemone, (t) 
territory, (l) lodge, (m) midden, (to) tools, (nc) natal community, and (li) livestock (see Supporting Information for full references and additional details).

D
ow

nloaded from
 https://academ

ic.oup.com
/beheco/article/33/1/1/6454996 by guest on 19 February 2022



Smith et al. • The nature of  privilege2 3

Hover Wasp (n)
Liostenogaster

flavolineata

Paper Wasp (n)Polistes dominula

Termite (m)
Macrotermes michaelseni

American Red Squirrel (m
) 

Tamiascirusus husdonicus

Bearded Capuchin (to)

Sapajus libidinosus 

W
ol

f (
t)

Can
is 

lup
us

Red Squirrel (t
)

Sciu
rus vulgaris

North
 Am

eric
an B

eave
r (

l)

Cast
or c

an
ad

en
sis

R
ed

 F
ox

 (t
)

V
ul

pe
s v

ul
pe

s

E
ur

op
ea

n 
B

ad
ge

r 
(t

)

M
el

es
 m

el
es

Sp
ot

te
d

 H
ye

n
a 

(t
)

C
ro

cu
ta

 c
ro

cu
ta

Human (t, to, li)
Homo sapiens

Chimpanzee (nc)

Pan Troglodytes

Su
p

erb
 Fairyw

ren
 (t)

M
alurus cyaneus

Seychelles W
arb

ler (t)

A
crocephalus sechellensis

Termite (m)

Zootermopsis nevadensis

Orange Clownfish (a)

Amphiprion percula

Cichlid (t)

Neolamprologus pulcher

W
hite’s Skink (t) 

Liopholis whitii

R
ed G

rouse (t) 

Lagopus lagopus

W
hite-Fronted Bee Eater (t)

M
erops bullockoides

Stripe-B
acked W

ren (t)

C
am

pylorhynchus nuchalis

 M
 A

 M
 M

 A
 L

 S
 

INSECTS

B I R
 D S

Sib
erian

 Jay (n
)

Perisoreus infaustus

Bla
ck

-B
ac

ke
d 

Ja
ck

al
 (t

)

Can
is 

m
es

om
ela

s

F
lo

ri
d

a 
Sc

ru
b

 J
ay

 (
t)

A
ph

el
oc

om
a 

co
er

ul
es

ce
ns

C
ar

ri
on

 C
ro

w
 (

t)
C

or
vu

s 
 c

or
on

e

C
ra

b-
Ea

ti
ng

 F
ox

 (t
)

C
er

do
cy

on
 th

ou
s

FISHES

LIZARDS

Present800 600 400 200Present 600400200
Million Years Ago Million Years Ago Million Years Ago Million Years Ago Million Years Ago Million Years Ago Million Years Ago

Figure 1
The intergenerational transfer of  material wealth is widespread across the Tree of  Life, with taxonomic examples ranging from social insects and fish to mammalian 
carnivores and primates, including humans. Examples of  commodities transferred from one generation to the next include a (n) nest, (m) mound, (a) anemone, (t) 
territory, (l) lodge, (m) midden, (to) tools, (nc) natal community, and (li) livestock (see Supporting Information for full references and additional details).

may be inherited from kin, but inheritance can also occur when dif-
ferent lineages merge to share “real estate” (Thorne et al. 2003). The 
merging of  families accelerates inheritance, increasing opportunities 
for resource acquisition for future generations, benefiting some ter-
mite lineages over others to further perpetuate the cycle of  privilege. 
In some cases, disadvantaged individuals wait for privileged individuals 
to perish, as occurs, for example, in the clown anemonefish (Amphiprion 
percula) which lives in groups composed of  non-relatives (Buston 2004). 
The non-breeding fish queue to inherit high-quality anemones from 
non-kin, but not all individuals inherit, and these effects can compound 

across multiple generations. Further inquiry into understanding selec-
tive processes shaping resource transfer among non-kin within a com-
parative perspective could offer new insights into the evolutionary 
origins of  cooperation among non-relatives.

A COMPARATIVE PERSPECTIVE ON 
WEALTH INEQUALITY
Recently, parallels in the linkage between social inequality, 
health, and survival have been demonstrated in animal societies 
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Figure 2
Salient examples of  commodities privileged to some but not others via the intergenerational transfer of  material wealth include access to land, shelter, and 
stockpiles of  food. This differential access produces compounding effects over multiple generations (from g1 to g1+n) that privilege some family lineages 
over others. For example, some (b) North American red squirrels (g1) transfer stores of  acorns (middens) to one individual (g2) but not to others, imposing 
differential fitness outcomes on young squirrels that perpetuate across future generations (g3). In a fish species (d), inheritance of  high quality (larger) anemones 
privileges some clown anemonefish over others, influencing the fates of  the next generation of  fishes. Examples also involve birds, such as in the red grouse 
(c); sons gain privileged positions on leks, and thus mating opportunities, when their father is nearby and after he dies such that land ownership is passed on 
from one generation to the next via the paternal line (Photo by Craig Jones). In a social carnivore, the spotted hyena (a), offspring inherit their social rank 
from their mothers within the maternal line (matriline) and priority of  access to ephemeral food within shared territories. As a result, full family lines within 
this species increase in their representation over time whereas other lineages decrease in numbers or even go extinct over time. Similar patterns exist in some 
social insects (e) for which some privileged wasps inherit nests while others do not, benefiting some lineages over others to further perpetuate the cycle of  
privilege. All other photos reproduced with permission through creative commons license.
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(Snyder-Mackler et al. 2020). This discovery illustrates how wealth 
and access govern well-being across many social animals, humans 
included, but we have a poor understanding of  whether shared 
mechanisms underlie these inequalities. One reason is that behav-
ioral ecologists tend to focus on the consequences of  inheritance 
for individual-level fitness rather than on what causes the gains or 
losses of  wealth inheritance across species.

We propose identifying these commonalities as an important 
first step toward understanding the drivers of  privilege in the nat-
ural world. Comparative study of  privilege in animal societies may 
yield a greater understanding of  (1) the deep evolutionary roots of  
wealth inequality across the Tree of  Life, (2) how advantages for 
some but not other individuals perpetuate privilege to create and 
sustain a landscape of  inequality, (3) how multigenerational ine-
quality and its compounding of  advantages for some contribute to 
unequal playing fields across multiple species, including our own.

Such insights would reveal how the transfer of  territory and 
other material commodities influence evolutionary trajectories, 
including its effects on mating strategies, dispersal decisions, the 
timing of  reproduction, group size, intergroup relationships, social 
dynamics, and habitat selection as well as its effects on speciation 
or vulnerability to extinction. By elucidating these associations, we 
might begin to understand the conditions producing more or less 
even playing fields in the natural world, contributing to a deeper 
understanding of  the general processes across species that (de)stabi-
lize dominance hierarchies, for example.

A transdisciplinary perspective to explain animal 
inequality

More generally, we highlight the need to test theories from the so-
cial sciences using natural history information from across the Tree 
of  Life. Robust measures of  reproductive inequality (e.g., Ross 
et al. 2020) and data from long-term studies of  marked individuals 
(Lindenmayer et  al. 2012) now make such comparisons possible 
across multiple species of  animals. One major avenue forward is 
to draw from anthropological approaches used to study such pat-
terns of  intergenerational wealth transfer in humans (e.g., Mattison 
et al. 2016) to systematically study parallel processes in non-human 
animals. For example, a cross-cultural comparison of  premodern 
human societies reveals that the relative importance of  material, 
embodied, and relational wealth and the extent of  intergenera-
tional wealth transfer differs across societal types (Smith, Borgerhoff 
Mulder, et  al. 2010). Importantly, high wealth inequality within 
human societies positively predicts the occurrence of  such intergen-
erational transfer.

Although material wealth transfer is theoretically possible for 
any species for which valuable resources exceed an individual’s life-
span, our framework explicitly draws upon three principles derived 
from studies of  human ecology. First, wealth transfer is expected 
to be more profitable and therefore evolve more often for species 
that depend upon stationary resources, such as permanent shelters. 
Second, privilege is expected to be most common for species that 
depend upon saturated habitats with predictable and concentrated 
resources, such as species that endure for multiple generations at 
high-quality territories or oviposition sites. Third, we expect that 
highly transient species—or members of  the dispersing sex for spe-
cies with sex-biased dispersal—will be less likely to accumulate, de-
fend, and transfer material property (e.g., tools, food caches) from 
one generation to the next than more sedentary or territorial ones. 
Thus, understanding the degree of  material wealth transfer across 

animals that vary in patterns of  space use will contribute more 
broadly to our understanding of  the principles governing move-
ment ecology (Nathan et al. 2008).

A transdisciplinary perspective suggests biologists should study the 
extent to which various classes of  wealth (e.g., material, embodied, 
relational) interact—or act on their own—to contribute to inequality 
in animals. For example, among the Pimbwe of  Tanzania, a horti-
cultural population in East Africa, material and relational—but to 
a lesser extent embodied (a person’s strength, skill, or knowledge; 
Kaplan 1996)—wealth strongly influence reproductive success 
(Borgerhoff Mulder and Beheim 2011). We might predict similar 
patterns across non-human animals such that the relative contribu-
tions of  each wealth class co-varies with the social and ecological 
traits of  a species. Moreover, we predict the compounding effects 
of  privilege to be most pronounced for species with both the inter-
generational transfer of  material (e.g., territory, stone tools) and rela-
tional (e.g., social networks, teaching) wealth, such as in the societies 
of  spotted hyenas, chimpanzees, and capuchins.

We expect feedback loops to occur for these processes. In some 
cases, cultural traditions or norms promoting equity may also limit 
the accumulation of  privilege across time, but generally feedback 
loops are expected to reinforce intergenerational privilege. For ex-
ample, positive assortment in mate and partner choice might in-
crease the association between one generation’s accumulation of  
wealth and the next. Thus, developmental effects of  privileged 
offspring may be associated with genotypic and phenotypic differ-
ences that contribute to differential reproductive outcomes among 
non-human animals. Positive feedback loops between the indi-
vidual and social environment may also attenuate the strength of  
inequality within social systems across time through winner–loser 
effects (Lihoreau et al. 2021). In social species, winning access to re-
sources can increase the likelihood that an individual will win again 
and, thus, their ability to accumulate more wealth in the future; in 
contrast, losers become less likely to win and less likely to accumu-
late wealth. Biologists should therefore leverage data from long-term 
studies of  animals to understand the extent to which inheritance sys-
tems maintain differences across generations via positive feedback 
loops to generate and reinforce intergenerational privilege.

A phylogenetic toolkit for understanding the 
ecology of privilege

Clearly, biologists know a great deal about how resource use of  
animals varies with diet type (e.g., carnivore vs. herbivore), modes 
and intensity of  competition (e.g., contest vs. scramble competi-
tion), dispersal patterns (e.g., philopatric vs. dispersing), space use 
(e.g., transient vs. residential or territorial) as well as social struc-
tures (e.g., despotic to egalitarian) and mating systems (e.g., monog-
amous vs. polygamous). As a discipline, behavioral ecologists are 
well equipped to examine the relative importance of  these factors 
in the lives of  animals to identify the universal factors driving inter-
generational wealth transfer within (and potentially across) family 
lines. Insights from the study of  humans generate multiple testable 
predictions, several of  which we outline below.

Variation in patterns of  resource use and defense may explain 
patterns of  intergenerational wealth transfer across animals. For ex-
ample, evidence from human societies that vary in their foraging 
ecologies (Smith, Borgerhoff Mulder, et  al. 2010) suggests that in-
tergenerational transfer of  wealth is likely for species with intense 
feeding competition, such as in social carnivorans (Smith et  al. 
2012). Moreover, data from nearly ninety hunter–gather societies 
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reveal a strong correlation between the reliance upon clumped, de-
fensible resources (e.g., wild salmon vs. wild plant resources) and in-
stitutionalized wealth inequality (Smith and Codding 2021). Thus, 
we might also expect increased inequality in territorial species 
with contest competition versus more transient ones with scramble 
competition.

The life history traits and mating systems of  animals should 
also strongly predict patterns of  intergenerational wealth transfer 
in animals. That is, the philopatric sex should generally have more 
opportunities to accumulate intergenerational wealth, particularly 
within family lines (e.g., within matrilines) for philopatric animals 
residing in the same area for multiple generations. Although mating 
systems are also expected to vary with wealth inequality, the direc-
tions of  these relationships are less clear from this transdisciplinary 
lens. Somewhat paradoxically, as humans transitioned from egali-
tarian horticultural populations to more unequal agricultural ones, 
they shifted from polygynous to monogamous mating systems (Ross 
et al. 2018). However, for birds and mammals, polygyny (e.g., mul-
tiple females and one male) is generally more common and more 
pronounced within populations for which males vary greatly in 
control over access to limited resources (e.g., nesting sites, food; 
Verner and Wilson 1966; Orians et al. 1969). Future studies should 
therefore study the extent to which various life history traits and 
aspects of  mating systems explain patterns of  intergenerational 
wealth transfer across animals.

Going forward, behavioral ecologists now possess the quantita-
tive tools and detailed data sets to ask these and related questions 
across animals. By drawing insights across populations of  the same 
species experiencing different ecological conditions and across mul-
tiple biological species, we will be able to explain how variation in 
ecological and social traits explain the presence/absence and inten-
sity of  intergenerational wealth transfer within a phylogenetic con-
text. The systematic lines of  inquiry proposed here should therefore 
start to reveal which ecological drivers contribute to intergenera-
tional wealth transfer and reveal the fundamental principles under-
lying wealth inequality across the Tree of  Life.

SUPPLEMENTARY MATERIAL
Supplementary data are available at Behavioral Ecology online.

AUTHOR CONTRIBUTIONS
All authors contributed to writing this paper. J.E.S. and B.N.H. are shared 
first authors.

Data availability: No original data are included in this manuscript. All in-
formation for the phylogeny is provided in our, Supporting Information sec-
tion, to be posted online, pending acceptance.

Handling editor: Leigh Simmons 

REFERENCES
Borgerhoff Mulder M, Bowles S, Hertz T, Bell A, Beise J, Clark G, Fazzio I, 

Gurven  M, Hill  K, Hooper  PL. 2009. Intergenerational wealth trans-
mission and the dynamics of  inequality in small-scale societies. Science. 
326:682–688.

Borgerhoff  Mulder  M and Beheim  BA. 2011. Understanding the na-
ture of  wealth and its effects on human fitness. Phil Trans Roy Soc B. 
366:344–356.

Bowles S, Smith EA, Borgerhoff Mulder M. 2010. The emergence and per-
sistence of  inequality in premodern societies: introduction to the special 
section. Curr Anthropol. 51:7–17.

Buston PM. 2004. Territory inheritance in clownfish. Proc R Soc B Biol Sci. 
271:S252–S254.

Champagne  FA. 2008. Epigenetic mechanisms and the transgenerational 
effects of  maternal care. Front Neuroendocrinol. 29:386–397.

Chetty R, Hendren N, Kline P, Saez E. 2014. Where is the land of  oppor-
tunity? The geography of  intergenerational mobility in the United States. 
Q J Econ 129:1553–1623.

Corak M. 2013. Income inequality, equality of  opportunity, and intergener-
ational mobility. J Econ Perspect. 27:79–102.

Deaton A. 2013. The great escape: health, wealth, and the origins of  ine-
quality. Princeton (NJ): Princeton University Press.

Elisabetta  V, Haslam  M, Spagnoletti  N, Fragaszy  D. 2013. Use of  stone 
hammer tools and anvils by bearded capuchin monkeys over time and 
space: construction of  an archeological record of  tool use. J Archaeol Sci. 
40:3222–3232.

Emlen ST. 1991. Evolution of  cooperative breeding in birds and mammals. 
In: Krebs  JR, Davies NB, editors. Behavioural ecology: an evolutionary 
approach. 3rd ed. Oxford: Blackwell Scientific. p. 301–337.

Fisher  DN, Haines  JA, Boutin  S, Dantzer  B, Lane  JE, Coltman  DW, 
McAdam  AG. 2019. Indirect effects on fitness between individ-
uals that have never met via an extended phenotype. Ecol Lett. 
22:697–706.

Flannery K. 2012. The creation of  inequality: how our prehistoric ances-
tors set the stage for monarchy, slavery, and empire. Cambridge (MA): 
Harvard University Press.

Holekamp  K, Smith  JE, Strelioff  CC, Van  Horn  RC, Watts  HE. 2012. 
Society, demography and genetic structure in the spotted hyena. Mol 
Ecol. 21:613–632.

Ilany A, Akçay E. 2016. Social inheritance can explain the structure of  an-
imal social networks. Nat Commun. 7:1–10.

Ilany  A, Holekamp  KE, Akçay  E. 2021. Rank-dependent social inherit-
ance determines social network structure in spotted hyenas. Science. 
373:348–352.

Kaplan H. 1996. A theory of  fertility and parental investment in traditional 
and modern human societies. Yearb Phys Anthropol. 39:91–135.

Khan  SR. 2021. Privilege: the making of  an adolescent elite at St. Paul’s 
School. Princeton (NJ): Princeton University Press.

Kohler  TA, Smith  ME, Bogaard  A, Feinman  GM, Peterson  CE, 
Betzenhauser  A, Pailes  M, Stone  EC, Prentiss  AM, Dennehy  TJ, et  al. 
2017. Greater post-Neolithic wealth disparities in Eurasia than in North 
America and Mesoamerica. Nature. 551:619–622.

Laland  KN, Odling-Smee  FJ, Feldman  MW. 1999. Evolutionary conse-
quences of  niche construction and their implications for ecology. Proc 
Nat Acad Sci USA 96:10242–10247.

Leadbeater E, Carruthers JM, Green JP, Rosser NS, Field J. 2011. Nest in-
heritance is the missing source of  direct fitness in a primitively eusocial 
insect. Science 333:874–876.

Lihoreau M, Kaiser S, Resende B, Rödel HG, Châline N. 2021. Context-
dependent plasticity in social species: feedback loops between individual 
and social environment. Front Psychol. 12:645191

Lindenmayer DB, Likens GE, Andersen A, Bowman D, Bull CM, Burns E, 
Dickman CR, Hoffmann AA, Keith DA, Liddell MJ, et al. 2012. Value of  
long-term ecological studies. Austral Ecol. 37:745–757.

Mattison SM, Smith EA, Shenk MK, Cochrane EE. 2016. The evolution 
of  inquality. Evol Anthropol. 25:184–199.

Mercader J, Panger M, Boesch C. 2002. Excavation of  a chimpanzee stone 
tool site in the African rainforest. Science. 296:1452–1455.

Nathan  R, Getz  WM, Revilla  E, Holyoak  M, Kadmon  R, Saltz  D, 
Smouse  PE. 2008. A movement ecology paradigm for uni-
fying organismal movement research. Proc Nat Acad Sci USA 
105:19052–19059.

Odling-Smee  J. 2012. Niche construction. Berkeley (CA): University of  
California Press.

Orians GH. 1969. On the evolution of  mating systems in birds and mam-
mals. Am. Nat. 103:589–603.

Ragsdale  JE. 1999. Reproductive skew theory extended: the effect of  re-
source inheritance on social organization. Evol Ecol Res. 1:859–874.

Ross  CT, Borgerhoff  Mulder  M, Oh  SY, Bowles  S, Beheim  B, Bunce  J, 
Caudell  M, Clark  G, Colleran  H, Cortez  C, Draper  P. 2018. Greater 
wealth inequality, less polygyny: rethinking the polygyny threshold model. 
J R Soc Interface. 15:20180035.

Ross CT, Jaeggi AV, Borgerhoff Mulder M, Smith JE, Smith EA, Gavrilets S, 
Hooper  PL. 2020. The multinomial index: a robust measure of  repro-
ductive skew. Proc Roy Soc B 287:20202025.

D
ow

nloaded from
 https://academ

ic.oup.com
/beheco/article/33/1/1/6454996 by guest on 19 February 2022

http://academic.oup.com/beheco/article-lookup/doi/10.1093/beheco/arab137#supplementary-data


Behavioral Ecology6 PB

Schell  CJ, Dyson  K, Fuentes  TL, Roches  SD, Harris  NC, Miller  DS, 
Woelfle-Erskine  CA, Lambert  MR. 2020. The ecological and evolu-
tionary consequences of  systemic racism in urban environments. Science. 
369:eaay4497.

Smith CC. 1968. The adaptive nature of  social organization in the genus of  
three squirrels Tamiasciurus. Ecol Monogr. 38:31–64.

Smith  EA, Borgerhoff  Mulder  M, Bowles  S, Gurven  M, Hertz  T, 
Shenk MK. 2010. Production systems, inheritance, and inequality in pre-
modern societies: conclusions. Curr Anthropol. 51:85–94.

Smith  EA, Codding  BF. 2021. Ecological variation and institutional-
ized inequality in hunter-gatherer societies. Proc Natl Acad Sci USA. 
118(13):e2016134118.

Smith JE, Van Horn RC, Powning KS, Cole AR, Graham KE, Memenis SK, 
Holekamp  KE. 2010. Evolutionary forces favoring intragroup coalitions 
among spotted hyenas and other animals. Behav Ecol. 21:284–303.

Smith JE, Swanson EM, Reed D, Holekamp KE. 2012. Evolution of  coop-
eration among mammalian carnivores and its relevance to hominin evo-
lution. Curr Anthropol. 53:S436–S452.

Snyder-Mackler  N, Burger  JR, Gaydosh  L, Belsky  DW, Noppert  GA, 
Campos  FA, Bartolomucci  A, Yang  YC, Aiello  AE, O’Rand  A, et  al. 
2020. Social determinants of  health and survival in humans and other 
animals. Science. 368:eaax9553.

Solon G. 1992. Intergenerational income mobility in the United States. Am 
Econ Rev. 82:393–408.

Solon G. 2002. Cross-country differences in intergenerational earnings mo-
bility. J Econ Perspect. 16:59–66.

Strauss ED, Holekamp KE. 2019. Social alliances improve rank and fitness 
in convention-based societies. Proc Natl Acad Sci USA. 116:8919–8924.

Thorne  BL, Breisch  NL, Muscedere  ML. 2003. Evolution of  eusociality 
and the soldier caste in termites: influence of  intraspecific competition 
and accelerated inheritance. Proc Natl Acad Sci USA. 100:12808–12813.

Verner J, Willson MF. 1966. The influence of  habitats on mating systems of  
North American passerine birds. Ecology. 47:143–147.

Watson  A, Moss  R, Parr  R, Mountford  MD, Rothery  P. 1994. Kin land-
ownership, differential aggression between kin and non-kin, and popula-
tion fluctuations in red grouse. J Anim Ecol. 63:39–50.

D
ow

nloaded from
 https://academ

ic.oup.com
/beheco/article/33/1/1/6454996 by guest on 19 February 2022


