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Human social evolution has most often been treated in a piecemeal fashion,
with studies focusing on the evolution of specific components of human society
such as pair-bonding, cooperative hunting, male provisioning, grandmothering,
cooperative breeding, food sharing, male competition, male violence, sexual
coercion, territoriality, and between-group conflicts. Evolutionary models about
any one of those components are usually concerned with two categories of
questions, one relating to the origins of the component and the other to its
impact on the evolution of human cognition and social life. Remarkably few
studies have been concerned with the evolution of the entity that integrates all
components, the human social system itself. That social system has as its core
feature human social structure, which I define here as the common denominator
of all human societies in terms of group composition, mating system, residence
patterns, and kinship structures. The paucity of information on the evolution of
human social structure poses substantial problems because that information is
useful, if not essential, to assess both the origins and impact of any particular
aspect of human society.

It has been proposed, for example,
that cooperative breeding (allopar-
enting) played a central role in the
evolution of human cognition.1,2

Among the most basic evidence
needed to assess the explanatory

power of this hypothesis, assuming
that help was needed in rearing off-
spring, is information about the cate-
gories of individuals who were in a
position to provide help at any point
in human evolution. This was deter-
mined by the prevailing group com-
position, mating system, residence
pattern, domain of kin recognition,
and state of between-group relations.
In short, it was determined by social
structure. It is thus difficult to assess
the potential impact of alloparenting
on the evolution of human cognition
without data on social structure. Dis-
cussions of the origins of specific
components of human society are
also dependent on information about
social structure. For example,
whether human monogamy evolved
from a prior state of sexual promis-
cuity in multimale-multifemale
groups or a prior state of generalized
polygyny in groups composed of
several one-male units generates
different sets of models about its
evolution.

The main reasons why the topic of
social structure has been rather
neglected by social evolutionary
studies are clear. First, we lacked a
comprehensive description of human
social structure itself, without which
it was hardly possible to address the
issue of its evolution. Second, it is
difficult to obtain comprehensive
pictures of hominin social systems
on the basis of paleo-anthropological
data. The anatomical and artifactual
markers of human behavioral and
life-history patterns provide the most
direct type of evidence on human
social evolution, and both the variety
and quality of those markers are
growing at a fast rate. Using that in-
formation in association with behav-
ioral data on extant primates makes
it possible to infer several aspects of
the social structure of particular
hominin species.3,4 But however so-
phisticated such studies may be,
they are intrinsically limited by the
fact that social patterns leave few
traces in the fossil record and the
resulting reconstructions are
fragmentary.

Another approach, adopted here,
yields more comprehensive pictures
of social structures, but has its own
limitations. It consists in carrying
out a comparative analysis of extant
human and nonhuman primate soci-
eties as a means of characterizing
modern human society in primato-
logical, and hence, evolutionarily sig-
nificant terms; defining a limited
range of possibilities for the social
structure of the Pan-Homo ancestor
based on cladistic considerations;
and inferring intermediate stages
linking the two social structures on
the basis of various constraints. The
obtained sequence must be
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construed as the most parsimonious
evolutionary pathway between the
initial Pan-Homo social structure
and modern human social structure;
that is, there might have been a
larger number of intermediate
stages, but presumably not a smaller
number. In other words, the inter-
mediate stages would be necessary
steps in the evolution of human
society. As will be argued here,
establishing such a sequence sets
research questions that have not
necessarily been given enough atten-
tion, generates new testable hypoth-
eses about those questions, and
contextualizes prior hypotheses on
human social evolution. Moreover,
given that this type of analysis is
carried out independently of paleo-
anthropological data, it is testable
against those data. The main limita-
tions of the present approach are
that it is silent about the timing and
duration of evolutionary events and
that it does not necessarily include
all stages of the actual sequence. My
aim in this paper is to show that
this mainly deductive and heuristic
approach and the mainly inductive
paleo-anthropological approach are
fully complementary.

In earlier work, I provided a
description of the unitary structure
of human society and its evolution-
ary history by comparatively analyz-
ing human and nonhuman primate
societies.5,6 Here I push further the
comparison of human society with
multilevel societies, exemplified by
hamadryas baboons and other spe-
cies, the category of primate social
organizations structurally closest to
human society. Arguably, the rele-
vance of this type of society for
human evolution, in terms of possi-
ble homoplasies, is comparable to
that of chimpanzee society, in terms
of possible homologies. Using these
two comparative bases, I propose a
definition of human social structure
and present an enhanced five-stage
sequence describing its evolutionary
history. I then show how the
sequence crucially informs hypothe-
ses and models about the origin of
what appear to be two of the most
consequential features of human so-
ciety, monogamy and strong ties
between groups.

HUMAN SOCIAL STRUCTURE

The human species is the only one
whose unitary social structure is not
readily recognizable and describable
because it is concealed under a myr-
iad of cultural expressions. Many
other species have the dual capacity
to create new behavioral patterns
and adopt the innovations of others
through various social learning proc-
esses, and hence to acquire cultural
traditions. But the size of cultural
repertoires in other species is
extremely small, cultural change is
barely cumulative, and most docu-
mented innovations are technologi-

cal; only a few are social.7–10

Correlatively, behavioral categories
vary little between groups of the
same species, even though rates and
intensities of interactions may vary a
great deal. The relative paucity of
cultural variation across conspecific
groups is what makes it possible to
discern some kind of unitary social
structure or a limited set of social
structures for any primate species –
to speak, for instance, of chimpanzee
social structure. In contrast, the cog-
nitive underpinnings of innovation
and social learning in humans are
such that culture has thoroughly
invaded the social realm. Humans
ceaselessly invent new ways of com-
municating, courting, playing, fight-
ing, or making alliances, and
cultural change is fully cumulative.
As a result, the unitary social struc-
ture of human societies has given

rise to multiple cultural versions
and become barely visible under-
neath the resulting diversity. Hence,
we have the concept of deep
social structure to describe the
common structural features of
human societies.5,6 Only in humans
is social structure a deep, hidden
phenomenon.

In retrospect, the deep structure of
human society could hardly be
defined solely through the compara-
tive analysis of human societies. The
few sociocultural anthropologists
who sought to identify so-called
human universals (Brown’s survey11

is by far the most detailed) left out
some important features of human
society, including, for instance, the
existence of lifetime bonds between
cross-sex kin living in different
groups and the bilateral recognition
of in-laws. Such traits were missed
because they are hardly recognizable
as significant features in the absence
of an outgroup (nonhuman) point of
reference. To define what is specifi-
cally human and what is not, one
must compare human societies with
nonhuman societies. Such a compar-
ative analysis leads me to define
human societies as federations of
multifamily groups. The modal com-
position of human groups is the
community of conjugal families,12

hereafter the multifamily group.
Multifamily groups are large multi-
male-multifemale groups in which
adult males and females form stable
breeding bonds, most of which are
monogamous. Multifamily groups
are always part of larger social enti-
ties, which themselves are part of
still more inclusive entities such as a
number of clans or villages forming
a band and a number of bands form-
ing a tribe. Thus, associations of
multifamily groups have a multilevel
and nested structure and exhibit
high levels of between-group coordi-
nation; hence, my use of the word
“federation.”

Other primate species such as
hamadryas baboons (Papio hama-
dryas), gelada baboons (Theropithe-
cus gelada), and snub-nosed
monkeys (Rhinopithecus spp.) have a
nested structure. They are referred
to as multilevel, or modular
societies.13,14 Among hamadryas
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baboons, for example, a number of
one-male units (OMUs), most of
which are polygynous, form a clan in
which males are philopatric; other
clans form a band that occupies a
home range and appears to be the
analogous counterpart of the multi-
male-multifemale group in other ba-
boon species.13 Bands may also
merge into loose aggregations, or
troops, around common resources or
sleeping sites.14 Among Rhinopithe-
cus, several OMUs may form a band,
but higher levels of social organiza-
tion are not reported.14,15

From a structural viewpoint,
human societies are multilevel soci-
eties but, as will be argued here,
they have several distinctive features
that can be grouped within three cat-
egories: (1) a highly composite mat-
ing system centered on enduring
monogamous unions; (2) an unpre-
cedently extensive domain of kin rec-
ognition and impact of kinship on
social life; and (3) strongly bonded
groups with high levels of between-
group coordination.

A Composite Mating System

Compared to that of other prima-
tes, the human mating system is
extremely flexible. It combines short-
term and long-term mating bonds,
and both types may be overt (known
to all group members) or covert
(unknown to a majority of group
members and disapproved of). Overt
enduring bonds (marital or marital-
like unions) are either monogamous
or polygynous; only rarely are they
polyandrous. A mixed system of
polygyny and monogamy prevails in
more than 80% of human societies,
whereas monogamy is strictly
enforced in about 17% of soci-
eties.16–19 Monogamy is nonetheless
the preponderant type of union
worldwide because in societies prac-
ticing polygyny only a fraction of
men have more than one wife.16–20

Covert enduring bonds show a differ-
ent distribution. Monogamously
mated men may have long-term
bonds with other women (covert
polygyny); monogamously mated
women may also have more than
one long-term partner (covert poly-
andry). Covert monogamous unions

also occur, for example when they
are considered illicit for various rea-
sons. As to short-term sexual bonds,
they are frequent and characterize
both sexes.20,21 They are often overt
when they occur premaritally, but
typically covert when they take place
between marital partners.

The flexibility of the human mat-
ing system contrasts markedly with
the situation in other mutilevel pri-
mate societies. In those species, a
majority of reproductive units are
polygynous (for example, among
hamadryas baboons n females per
OMU 5 2–3, range 5 1–9; among
gelada baboons: n 5 3.5-4, range 5 1–
12).4,13 This implies that a substan-
tial fraction of males have no

females at any one time. There are
no enduring polyandrous unions and
only a minority are monogamous.
Human societies are the only multi-
level societies in which reproductive
units are entirely or primarily
monogamous. Structurally speaking,
the human multifamily group is a
particular form of multi-OMU group
in which most stable sexual bonds
are monogamous.

A further distinctive feature of the
human mating system is the collec-
tive nature of mate selection. Among
other primates, mate selection is a
dyadic activity involving the partners
themselves, whereas in humans the
widespread practice of marital

arrangements22,23 shows that mate
selection and the formation of mari-
tal unions are integral parts of coop-
erative agreements between the
partners’ kin groups, in which kins-
women and kinsmen are used as cur-
rencies of exchange. Marrying one’s
daughter or sister creates obligations
of reciprocity in the receiving family
or group in terms of physical resour-
ces, future marriage partners, or po-
litical alliances.24 Although
nonhuman primates do engage in
reciprocity through the exchange of
services such as grooming, support
in conflict, and access to food, they
are not known to exchange social
partners. Moreover, it is unlikely that
they regularly engage in human-like
contingent reciprocity (giving condi-
tionally upon receiving).25,26 In
humans, the conjunction of various
factors, including the capacity for ro-
bust contingent reciprocity, the pos-
sibility of controlling the behavior of
others through language, and the
recognition of in-laws (or affines)
presumably set the stage for using
mating bonds as a means of alliance
formation.

Extensive Kinship Networks

Another key aspect of the human
multifamily group is the sheer extent
of kin recognition. Humans recog-
nize their relatives on both the
female line (matrifiliation) and the
male line (patrifiliation). Kinship is
fully bilateral (mother’s and father’s
sides) and independent of whether
kin are coresident or not. In small-
scale societies, this translates into
group-wide and supragroup kinship
networks in which individuals may
trace kinship links with a majority of
group members and interact differ-
entially on that basis. The situation
is very different among other prima-
tes. In species forming large bisexual
groups and breeding promiscuously
(no stable breeding bonds), kin rec-
ognition through females (matrilin-
eal kinship) is well developed,
especially when females are the phil-
opatric sex.27,28 This reflects the exis-
tence of long-term bonds between
mothers and offspring. However, kin
recognition through males (patrilin-
eal kinship) is either absent or
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fragmentary and, when detected,29 is
manifest in extremely low rates of
interaction compared to matrilineal
kinship.5,30 A similar situation pre-
vails in male philopatric societies in
which males live with several patri-
lineal kin types. Among chimpan-
zees, for example, paternal siblings
do not appear to recognize each
other.31,32 Paternity translates into
remarkably weak effects on social
interactions between fathers and off-
spring,31 and it is unlikely that indi-
viduals recognize their father’s kin.
What is lacking to generate patrilin-
eal kinship in such species is a sys-
tematic means of paternity
recognition based on long-term
bonds between fathers and offspring,
and stemming from the existence of
stable breeding bonds between
mothers and fathers.5

Interestingly, from that perspective,
multilevel primate societies feature
stable breeding bonds and hence, fa-
ther-offspring recognition. However,
a majority of those species, notably
gelada baboons and Asian colobines,
exhibit female philopatry and male
dispersal,14,33 which precludes the
formation of patrilineal kinship net-
works. An interesting exception is
hamadryas baboons, among which
males of the same clan, and hence of
the same band, are philopatric,4,14

recognize their father (the OMU’s
leader), and grow up with full-sib-
lings and paternal siblings.34 Leaders
of the same clan and band may thus
be related to each other as half-broth-
ers, full-brothers, fathers and sons,
and so on. If males were to form
long-term cooperative partnerships
with their fathers, they might, in
theory, be in a position to recognize
some of their father’s kin on the basis
of associative processes similar to
those involved in the recognition of
matrilineal kin in female philopatric
species.35 But although males of the
same clan interact with each other,4

they do so only infrequenty, owing to
the intensity of male sexual competi-
tion. It is doubtful that patrilineal
kinship translates into differentiated
relationships in that species. In sum,
the domain of kin recognition in
other multilevel societies is quite lim-
ited compared to the situation among
humans.

Federations of Strongly Bonded
Groups

One of the most salient features of
human society is the existence of
strong social ties between groups.
The two most basic categories of
strong bonds at work are those
between biological kin and between
in-laws.5,6 Both types of bonds stem
from exogamy. By definition, exog-
amy implies that a child has a father
born in one group and a mother
born in a different group, and thus
has relatives living in at least two
groups. This creates the potential for
kinship bonds between the two
groups, provided kin living in differ-
ent groups visit each other, which is
the rule among humans.12 Bonds
between two in-laws, or affines, stem

from the connection of a kinship
bond to a pair-bond through the
intermediary of an individual present
in both dyads – for example, a
woman linking her brother to her
husband or her father to her hus-
band’s father. Affinal kinship, or the
structural linkage of pair-bonds and
kinship bonds, is a major human
originality.5,36,37

Strongly bonded groups appear to
be uniquely human. Relations
between groups among other prima-
tes are generally hostile. Also, there
are no social entities larger than the
local group and no multigroup
structures, including in chimpan-
zees and bonobos. Exceptions are
found in some multilevel societies.

For example, among hamadryas
and gelada baboons, multi-OMU
groups may occasionally assemble
in larger aggregations at common
resources. However, such aggrega-
tions are relatively inconsistent
and loose.4,14 Among hamadryas
baboons, moreover, males and
females are philopatric at the level
of the band except when females
are abducted by males from other
bands.4,38 This precludes the forma-
tion of bonds between kin and
between “affines” living in different
bands. For these reasons, I use the
expression “weakly bonded” to
describe relations between multi-
OMU groups in multilevel primate
societies.

A correlate of the existence of
strong bonds between multifamily
groups in humans is the flexible
character of residence patterns. Both
men and women may move between
allied groups; dispersal is bisexual
and so is residence.5 Correlatively,
human residence patterns are
remarkably flexible and variable
across societies, with adult individu-
als of both sexes living with their
male and female kin.39–41 Signifi-
cantly, lifetime relationships between
cross-sex kin among humans, partic-
ularly between brothers and sisters,
are a distinctive feature of human
society’s deep structure.5,6 In con-
trast, residence patterns among
other primates forming multimale-
mulifemale groups are usually much
less flexible. Dispersal and philopatry
are most often strongly sex-biased,
so that adult cross-sex kin, such as
brothers and sisters, rarely live
together.

Three additional characteristics
justify using the word “federation” to
describe human societies: multifam-
ily groups commonly interact with
each other as collective entities (that
is, members coordinate their actions
toward shared objectives); several
groups can coordinate their actions
in relation to several other groups
(multigroup coordination); and there
is, in theory, no upper limit on the
number of nested levels of social or-
ganization. In comparison, within-
group coordination is extremely lim-
ited in other multilevel societies,
multigroup coordination probably is

One of the most salient
features of human
society is the existence
of strong social ties
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two most basic
categories of strong
bonds at work are those
between biological kin
and between in-laws.
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almost absent, and there is a fixed
limit to the number of nested levels
of social organization.13,14 Table 1
summarizes the distinctive features
of human society.

A FIVE-STEP EVOLUTIONARY
SEQUENCE

How did the uniquely human fed-
eration of multifamily groups evolve?
The proposed sequence, depicted in
Figure 1, includes five stages, from
the Pan-Homo ancestor (phase 1) to
the federation of multifamily groups
(phase 5). It should be noted that the
sequence applies specifically to a sin-
gle evolutionary line, that leading to
H. sapiens; it certainly does not
exhaust the diversity of hominin
social structures.

The reasoning starts with the ob-
servation that most human groups
have a multifamily composition and
that such a composition reflects the
conjunction of two structural fea-
tures that usually do not co-occur in
the same primate species: the multi-
male-multifemale group and stable
breeding bonds, or OMUs. This
raises the question of why the two
features came together in the first
place. From a strictly logical and
structural viewpoint, four possibil-
ities are determined by the social
structure of the Pan-Homo ancestor
(Table 2). First, that initial social
structure might have been the
independent OMU. This implies that
the grouping of independent OMUs
into multi-OMU groups would have

taken place after the Pan-Homo
split, at some point in the human
lineage. Second, the Pan-Homo
ancestor might have exhibited the
multi-OMU group itself, in which
case both the multimale-multifemale
composition and OMUs would have
characterized the earliest hominins.
Third, the Pan-Homo ancestor might
have formed multimale-multifemale
groups and bred promiscuously, in
which case stable breeding bonds
would have evolved after the Pan-
Homo split and substituted for sex-
ual promiscuity, with this generating
multi-OMU groups. Finally, the Pan-
Homo ancestor might have exhibited
neither a multimale-multifemale
composition nor OMUs; it might
have been characterized by a differ-
ent social structure, in which case
both features would have evolved in
the human lineage.

Interestingly, cladistic inferences
about the social structure of the Pan-
Homo ancestor are compatible with
the first three possibilities, so the
fourth will not be invoked here,
though this does not imply that it
may be discarded. Gorillas form in-
dependent OMUs. If one assumes
that gorilla-like and human-like
OMUs are homologous, which
means that stable breeding bonds in
humans and gorillas have a common
origin, it follows that the trait char-
acterized the Gorilla-Pan-Homo
ancestor. If the grouping of inde-
pendent OMUs into multi-OMU
groups occurred after the Pan-Homo
split, one obtains the first logical

possibility (pathway A in Fig. 1).
Alternatively, if the grouping took
place before the Pan-Homo split, this
produces the second logical possibil-
ity (pathway B in Fig. 1).

The third logical possibility listed
earlier finds cladistic support in the
assumption that the multimale-mul-
tifemale composition is homologous
between humans and chimpanzees
and characterized the Pan-Homo
ancestor,42 so that stable breeding
bonds evolved after the Pan-Homo
split (pathway C in Fig. 1). Several
arguments support the view that
those bonds would have been ini-
tially polygynous, resulting in multi-
OMU groups, rather than primarily
monogamous, resulting in multifam-
ily groups. First, polygyny is the rule
in all multilevel primate species, pre-
sumably because the spatial cohe-
siveness of females in multi-OMU
groups allows males to herd more
than one female.43 Second, the tran-
sition from the sexually promiscuous
multimale-multifemale group to the
multi-OMU structure receives sup-
port from phylogenetic analysis of
the evolution of the multi-OMU com-
position from a multimale-multife-
male ancestor in baboons.44 Third,
all theoretical models on the fractio-
nation of multimale-multifemale
groups into multi-OMU groups,
including the ecological, time con-
straint, social, and social brain mod-
els,14 predict the formation of
polygynous, not monogamous, units.
Fourth, the alternative transition,
from chimpanzee-like sexual promis-
cuity to human-like monogamy,
which is often assumed, is unlikely,
as I will discuss.

Phase 1, the social structure of the
Pan-Homo ancestor, is thus repre-
sented by three possible social struc-
tures in Figure 1: the single OMU,
the multi-OMU group, and the sexu-
ally promiscuous multimale-multife-
male group. The important point, as
far as the present argument is con-
cerned, is that regardless of the rela-
tive merit of these three possibilities,
they converge on the existence of the
multi-OMU group, either before the
Pan-Homo split (pathway B) or im-
mediately after (pathways A and C).
Given that multi-OMU groups in
multilevel primate societies,

TABLE 1. The Main Distinctive Features of Human Social Structure, the Federation of
Multifamily Groups, From a Comparative (Interspecific) Perspective

Multifamily group as modal group type
Monogamy/polygyny mix as modal mating system
Variable levels of premarital and postmarital sexual promiscuity
Cooperative mate selection (marital arrangements)
Father-offspring recognition based on stable mating bonds
Lifetime bonds between dispersed kin, in particular between cross-sex kin
Bilateral kin recognition (mother’s and father’s sides), independent of coresidence
Bilateral recognition of affines (husband’s and wife’s sides), independent of

coresidence
Exogamy and dual-phase residence
Bisexual residence and dispersal; hence, flexible residence patterns
Strong bonds between interbreeding groups based on biological and affinal kinship
Nested organization of social groups
Group-wide coordination based on shared objectives
Multigroup coordination
Number of nested levels of social organization theoretically unlimited
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particularly hamadryas and gelada
baboons, may form larger aggrega-
tions around common resources,
phase 2 is depicted in Figure 1 as
being characterized by weakly
bonded multi-OMU groups.

The main difference between
multi-OMU groups and human-like
multifamily groups is that the former

are composed mostly of polygynous
units, whereas the latter are com-
posed mostly of monogamous units.
This points to a parsimonious path-
way between the two states, one
involving the evolution of constraints
on the capacity of males to monopo-
lize several females. The evolution of
constraints on polygyny, resulting in

monogamy, thus produces phase 3,
which features weakly bonded multi-
family groups.

Phase 4 coincides with the evolu-
tion of strong bonds between multi-
family groups, or the primitive tribe.
“Tribe” is used here in its generic
sense to refer to the first stable mul-
tigroup social structures. As will be
argued later, at this early stage in
the evolution of multigroup struc-
tures, relations between groups
would have been limited to a state of
mutual tolerance favoring, for exam-
ple, the bilateral transfer of individu-
als between groups and reciprocal
access to territories.

More sophisticated aspects of
between-group relations, notably
group-wide coordination, multigroup
coordination, and supratribal levels
of social organization, had to await
phase 5 in the evolution of human
society, the federated community.
The high levels of within- and
between-group coordination charac-
terizing human societies rest on spe-
cific cognitive abilities: the capacity
to recognize one’s membership in a
group and the membership of others
in the same group (shared member-
ship), to agree explicitly with fellow
group members on common objec-
tives, and to modify one’s behavior
in relation to ongoing changes in the
behavior of others (shared intention-
ality).45,46 Accordingly, the transition
from the primitive tribe to the feder-
ated community would have coin-
cided with the evolution of cognitive
abilities such as minimal levels of
symbolic communication and a
human-like theory of mind.

The proposed five-step sequence
with its corresponding four transi-
tions was meant to include the mini-
mal number of steps required to go
from the social structure of the Pan-
Homo ancestor to human social
structure. The sequence shows how
the complexity of human society
may have evolved from simpler
states and thus provides a historical
type of explanatory value. The
sequence does not say why the tran-
sitions took place; it does not specify
the events and selectives pressures
that might have driven them. How-
ever, it points to the existence of
such events and selective pressures;

Figure 1. A schematic representation of the evolutionary history of human social struc-
ture, the federation of multifamily groups. Phase 1 characterizes the Pan-Homo ancestor
and is represented by three possible social structures (see Table 1). Thin lines represent
weak bonds between groups. Thick lines represent strong bonds based, minimally, on bi-
ological kinship and affinal kinship. Triangles, males; circles, females. MM-MF: multimale-
multifemale group.
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it also specifies both the prior social
state on which the corresponding
selective pressures would have oper-
ated and the resulting social state.
Those constraints substantially limit
the set of possible hypotheses for
each transition. In what follows, I
illustrate the principle by concentrat-
ing on two transitions, that from
phase 2 to phase 3, the origins of
monogamy, and from phase 3 to
phase 4, the origins of strongly
bonded groups.

A PHYLOGENETIC FRAMEWORK
FOR THE EVOLUTION OF

MONOGAMY

Although the evolutionary signifi-
cance of male provisioning in con-
temporary foraging societies is still
debated,47,48 empirical evidence may
be brought forward to support the
view that human monogamy evolved
as a sexual and mate guarding strat-
egy, and/or as a survival strategy fea-
turing mutual provisioning and the
division of labor, and/or as a parent-
ing strategy involving protection, in-
formation transfer, and provisioning
by both parents.49–54 It has also been
proposed that monogamy in prima-
tes, including humans, evolved to
prevent infanticide by males.55–57

Clearly, then, the multifunctional na-
ture of human pair-bonds makes it
difficult to infer the origin of monog-
amy based on functional analyses
alone. This is precisely why a consid-
eration of the evolutionary history of
human social structure may prove
useful: It suggests a stepwise

evolution of the human family’s
components and functions.43

An Unlikely Transition

In earlier studies, the state that
preceded monogamy was not speci-
fied54 or monogamy was seen as
evolving from a prior state of sexual
promiscuity.49,52,58,59 A direct transi-
tion from chimpanzee-like sexual
promiscuity to monogamy appears
unlikely, though not impossible.
That transition typically is associated
with the view that human pair-bond-
ing originated in male parental
effort. In a recent attempt to verify
that possibility, Gavrilets60 showed
mathematically that the transition
was possible if one assumes that the
costs of maternity had increased and
females needed provisioning; males
were in a position to provision them;
food-for-sex exchanges were preexist-
ing; and females were faithful to
males who provisioned them. This is
an interesting finding in itself, even
though food-for-sex exchange among
chimpanzees is a debated issue.61,62

But the main reason for doubting
the proposed sequence is that it sees
the three major components of mod-
ern pair-bonds, sexual, parental, and
economic, as evolving simultane-
ously. The tendency to assume that
all aspects of a complex evolutionary
phenomenon necessarily arose
simultaneously as part of the same
functional system is referred to here
as the adaptive suite pitfall. Evolu-
tionary change is rather typically
stepwise, cumulative, and opportun-
istic, often building on exaptations.

For example, a phylogenetic analysis
of the distribution of pair-bonding
and paternal care in mammals
points to a sequential evolution of
the two components,63 with pair-
bonding evolving as a mating strat-
egy and paternal care evolving subse-
quently, if need be. Difficulties with
phylogenetically compressed models
of the evolution of the human family
are compounded when such models
further assume that the whole adapt-
ive suite characterized the earliest
hominins,59 who were otherwise typ-
ical primates in terms of life-history,
growth patterns, and brain size, with
no special needs calling for male
provisioning.

The promiscuity-to-monogamy
transition is also less parsimonious
than a transition in two stages, from
promiscuity to polygyny and from
there to monogamy. The switch from
sexual promiscuity to polygyny
involves a single change, from short-
term to long-term mating bonds; the
only variable involved is the duration
of bonds. As noted, that change, the
fragmentation of multimale-multife-
male groups into multi-OMU groups,
receives phylogenetic and theoretical
support. The next transition, from
polygyny to monogamy, also implies a
single change, a reduction in the num-
ber of females per male. In contrast, a
direct transition from promiscuity to
monogamy implies mechanisms
simultaneously driving both changes.
That such a transition is mathemati-
cally possible does not imply that it is
phylogenetically realistic.

In a recent phylogenetic analysis
of primate social systems, Shultz,

TABLE 2. Four Structural Possibilities for the Evolution of Multi-OMU Groups From the Pan-Homo Ancestor and Their
Corresponding Cladistic Assumptions

Social structure of

Pan-Homo ancestor

Changes occurring in

human lineage Assumptions

Independent OMUs Grouping of OMUs OMUs homologous in humans and gorillas. Grouping of
OMUs after Pan-Homo split

Multi-OMU group None OMUs homologous in humans and gorillas. Grouping of
OMUs before Pan-Homo split

MM-MF composition, sexual
promiscuity

Stable breeding bonds MM-MFa composition homologous in Pan and Homo

Other social structure MM-MF composition, stable
breeding bonds

Neither MM-MF composition nor OMUs are homologous
in humans and African apes

aMM-MF : multimale-multifemale
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Opie, and Atkinson64 showed that
monogamous pairs and polygynous
units evolved from large multimale-
multifemale aggregations, a finding
that apparently lends support to the
sexual promiscuity-to-monogamy
transition. But these authors were
concerned with the evolution of in-
dependent pairs and polygynous
units, not with the evolution of mul-
tifamily groups or multi-OMU
groups. They did not differentiate
these as a separate type of social
structure, but instead lumped them
with multimale-multifemale groups.
Those findings therefore do not
apply to the origin of human
monogamy.

The Evolution of Monogamy
From Polygyny

According to the present view (Fig.
1), monogamy evolved out of poly-
gyny, a possibility that appears to
have been rather neglected in earlier
studies. This transition raises the
question of how males might have
benefited from a reduction in the
size of their reproductive unit. The
proposition here is that monogamy
resulted from an increase in the
costs of polygyny. I consider four dif-
ferent types of costs, which consti-
tute as many hypotheses about the
origin of monogamy: the costs of pa-
ternal provisioning (paternal load hy-
pothesis), the costs of physical
conflicts between males (leveling hy-
pothesis), the costs of sexual compe-
tition in terms of its negative effects
on male cooperation (trade-off hy-
pothesis), and the energetic costs of
guarding several spatially dispersed
females (ecological hypothesis). My
objective is to illustrate the range of
possibilities raised by the polygyny-
to-monogamy transition; it is not to
argue in favor of a particular
hypothesis.

The paternal load hypothesis pos-
its a rise in the costs of raising chil-
dren as a result, for example, of
increased body size and/or brain
size, slower maturation rates, and
increased altriciality – whatever the
nature of the ecological or nutri-
tional factors that might have started
the process. In that context, the lead-
ers of polygynous units would have

been selected to provision their
females. But the provisioning of sev-
eral females would have been costly,
if possible in the first place, and
rather inefficient from the females’
viewpoint. Soon the males would
have been selected to reduce the size
of their reproductive unit up to the
point that maximized offspring sur-
vival, possibly the monogamous unit.
Males would have gone from a strat-
egy that maximized mating effort and
minimized parental effort to a strat-
egy that minimized mating effort and
maximized parental effort. For males
to forego mating opportunities for pa-
ternal investment, one must assume
the selection of males with lower
motivations for polygyny or higher
motivations for paternal investment,
as well as the outcome, a preponder-
ance of intrinsically monogamous
males. The paternal load hypothesis is
therefore not easily compatible with
the widespread distribution of poly-
gyny in human societies.16–19

According to the next three
hypotheses, monogamy evolved from
polygyny as a sexual and mate-
guarding strategy independently of
any change in the costs of raising
children (Fig. 2). The leveling hy-
pothesis5,43 invokes a rise in the
costs of physical aggression between
males. Among mammals in general,
clear discrepancies in physical power
between males translate into signifi-
cant differences in their capacity to
defend females. It follows that any
factor that reduces discrepancies in
physical strength should reduce vari-
ation in the size of polygynous units.
Arguably, the invention of weapons,
from uncarved stones to bows and
arrows, and their use against conspe-
cifics, substantially reduced discrepan-
cies in actual power between larger
and smaller individuals. Physically
stronger individuals could still over-
power weaker opponents, but the lat-
ter could easily wound or kill stronger
opponents when they were vulnerable
(inattentive or sleeping). Moreover,
the efficiency of projectile weapons65

depends less on sheer physical power
than on skills. When male competition
came to rely on cunning and skills in
the use of weapons, in addition to
sheer physical strength, the capacity
of stronger males to monopolize

several males decreased. Generalized
(hamadryas-like) polygyny could no
longer be the rule. According to this
hypothesis, polygyny was thwarted,
but the motivation for polygyny was
not necessarily selected against. The
outcome would have been a prepon-
derance of monogamous unions with
a minority of polygynous unions
when conditions allowed.

The trade-off hypothesis also
invokes a rise in the costs of male
competition, but this time in terms
of lost opportunities for cooperation
between male competitors. The
underlying principle is that the
higher the degree of mutual depend-
ence between two individuals, the
higher the social costs of conflicts
between them. One expects such
costs to have increased substantially
following, for example, the evolution
of big-game hunting, with its associ-
ated high levels of cooperation
between hunters, or the intensifica-
tion of between-group conflicts and
its requirement in terms of within-
group male coalitions. In relation to
this principle, Flinn, Geary, and
Ward66 stressed the relatively low
levels of sexual competition charac-
terizing coresidential males among
humans as compared to other pri-
mate species and suggested that
such high levels of tolerance among
males might reflect, among other
factors, the importance of male coa-
litions in conflicts. Whatever the
exact nature of male cooperative
activities, the associated increase in
mutual dependance would have
favored the evolution of some trade-
offs between sexual competition and
cooperation. The likely outcome
would have been reduced variation
in the size of polygynous units, or a
drift toward monogamy.

The ecological hypothesis rests
on the energetic costs of guarding
several spatially dispersed females.
Those costs would become prohibi-
tive to polygynous males if, as a
result of a change in ecological
niche, individuals regularly had to
disperse widely over large home
ranges to obtain their food. Such
a ranging pattern would force
males into monogamy. Among non-
human primates, ecologically
induced monogamy is associated
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with territorial monogamy,67 not
with group living, as in the present
case. But the observation that nu-
clear families in hunter-gatherer soci-
eties may forage independently and
coalesce on a regular basis16 points
to the adaptiveness of this pattern.

The leveling, trade-off, and ecologi-
cal hypotheses are not mutually exclu-
sive. The use of weapons in conflicts,
a greater reliance on economic or
coalitionary cooperation among
males, and an ecology-based increase
in the costs of female guarding may
have had a cumulative impact on
both the feasibility and profitability of
polygyny. From that perspective, it is
difficult to ignore the potency of con-
straints on polygyny in explanations
of the origin of monogamy.

The polygyny-to-monogamy transi-
tion imposes constraints on other
hypotheses about the origin of mo-
nogamy. I consider two examples.
Some data support the view that mo-
nogamy evolved to prevent infanti-
cide, for example in gibbons.68 But
for the infanticide hypothesis to
explain the evolution of human
monogamy from a prior state of poly-
gyny, one must posit that monoga-
mously mated females incurred lower
risks of infanticide than did polygy-
nously mated females. This is not im-
mediately obvious, given that in both
situations females benefit from the

protection of a male. In any case, this
prediction, in theory, is testable. The
other example concerns the role of
concealed ovulation in the evolution
of monogamy. A common view,
derived from the assumption that mo-
nogamy evolved from sexual promis-
cuity in chimpanzee-like groups, is
that the loss of sexual swellings in
females forced males into continuous
mate guarding and stable breeding
bonds to ensure paternity.59,69 But it
is likely that sexual swellings in chim-
panzees and bonobos are a derived
trait, which implies that the Pan-Homo
ancestor lacked sexual swellings and
that hominins did not experience a
“loss of estrus.”70,71 Moreover, even
assuming that polygynously mated
hominins (phase 2 in Fig. 1) had sexual
swellings, as might be inferred from
the fact that multilevel primate species
such as hamadryas baboons have
them,70 the loss of those swellings
could not be explained as a strategy to
induce males into forming stable
breeding bonds because this was al-
ready the case.

The Initial Monogamous
Family

The last three hypotheses locate
the origin of monogamy in its mat-
ing and mate guarding function, the
implication being that the economic

and parental dimensions of the
human family – the sexual division
of labor – evolved subsequently. It
must be noted, however, that some
building blocks of the modern sexual
division of labor probably were al-
ready in place at phase 3, an early
phase in evolution of the family.43 As
bipeds, early hominins had the
capacity to transport food and other
objects and to practice occasional
gathering in order, for example, to
eat in safer locations. They probably
exhibited sex biases in their subsist-
ence activities, comparable to the
male hunting bias and female tool-
using bias of chimpanzees.72 In all
likelihood, they were also dispropor-
tionately tolerant of each other when
feeding on concentrated and defend-
able resources, as indicated by the
occurrence of food transfers between
pair-bonded mates and between con-
sort partners among other prima-
tes.73,74 On this basis, one may infer
that upon the evolution of monog-
amy, sexual mates already co-fed on
resources that either one had trans-
ported. Hence, they practiced an em-
bryonic and de facto form of “mutual
provisioning.”43

Another correlate of the initial
family concerns the relative power of
sexual mates. Among mammals in
general, monogamy is associated
with low levels of sexual dimorphism
and hence with relatively low dis-
crepancies in physical power
between males and females. In
humans, moreover, the evolution of
monogamy allowed females to recog-
nize and form long-term preferential
bonds with their patrilineal kin,
including their father. After the
primitive tribe (phase 4) had evolved,
any adult female was an integral
part of an unprecedently solid net-
work of kinship-based alliances. This
was a drastic departure from the
situation in other large mixed-sex
primate groups, in which there are
no bonds between adult females and
their patrilineal kin.5,6 Monogamy
thus substantially increased the coa-
litionary power of females in relation
to unrelated males and, at the same
time, reduced the extent of sexual
dimorphism. The upshot is that
females would have been better able
to resist male coercion, refuse

Figure 2. Three hypotheses according to which monogamy evolved from polygyny as a
mating strategy and as a result of different types of constraints on polygyny.
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potential suitors, and choose their
mating partners on the basis of their
own criteria and those of their kin
allies, a novelty with potentially far-
reaching consequences.

The Sexual Division of Labor

I consider two possibilities for the
evolution of the sexual division of
labor, which I refer to as the eco-
nomic pathway hypothesis and the
parental pathway hypothesis. Again,
my aim here is mainly to illustrate
the range of possibilities. According
to the economic pathway hypothesis,
sexual mates became partners in
subsistence well before they were
partners in raising children. Among
the possible driving forces of eco-
nomic collaboration is the invention
of cooking. As Wrangham75 has con-
vincingly argued, cooking increased
the digestibility of several food types
and substantially enlarged the diet of
hominins. In hunter-gatherer soci-
eties, cooking is done by women and
lies at the very heart of economic
interdependence between spouses.
Wrangham reasoned that cooked
food was a highly prized resource
and that, upon adopting it, females
became so vulnerable to marauding
males that they needed a male pro-
tector, with whom they shared
cooked food. Here would lie the ori-
gin of pair-bonds. But monogamy
might well have predated the inven-
tion of cooking, in which case cook-
ing would have operated as a major
incentive for the development of eco-
nomic collaboration. Indeed, cooking
dramatically increased the propor-
tion of the daily diet that was gath-
ered rather than eaten on the spot.
Given the food-sharing biases char-
acterizing sexual partners in prima-
tes, it is likely that pair-bonded
hominins pooled the food they
gathered and cooked it on a single
fire. Thus, the conjunction of pair-
bonding, regular food gathering, cen-
tral-spot food processing, tolerated
co-feeding, and sex biases in subsist-
ence activities would have set the
stage for further levels of coordina-
tion and sexual specialization in
subsistence activities.

Cooking is only one category of
activities among others that might

have driven economic cooperation
between pair-bonded mates; big-
game hunting is another because it
also involved food transportation
and central place processing.49

Whatever the exact force at work,
the economic pathway hypothesis
states that economic cooperation per
se had long preadapted hominins for
paternal provisioning when the costs
of raising children eventually began
to increase (Fig. 3).

The parental pathway hypothesis,
in contrast, posits that it was the
increase in the costs of raising

children that selected for paternal
provisioning and the sexual division
of labor. The characteristics of the
initial monogamous family, includ-
ing occasional food gathering, sex
biases in subsistence activities, food
sharing, and father-offspring recog-
nition, had already set the stage for
the evolution of paternal provision-
ing. But an additional factor,
increased female choice, which
appears to have been neglected in
previous discussions, may have
played a key role in launching sys-
tematic male provisioning. As

Figure 3. Two possible pathways for the evolution of the economic and parental dimen-
sions of the modern family, assuming that monogamy evolved as a result of constraints
on polygyny. Arrows indicate selective pressures, lines the passage of time.
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monogamy and patrilineal kin recog-
nition increased the coalitionary
power of females in relation to unre-
lated males, a female and her allies
were better able to choose a male
partner on the basis of his capacity
to provision and protect the female
and her children. This profound
change in the dynamics of mate
selection would have moved male
competition from the arena of physi-
cal dominance to the arena of eco-
nomic competence and paternal
provisioning (Fig. 3). From that per-
spective, therefore, the economic
dimension of the human family ori-
ginated in its parental function and
primarily benefited mothers,
whereas in the previous hypothesis it
originated in its survival function
and benefited both sexes equally.

THE EVOLUTION OF STRONGLY
BONDED GROUPS

The present framework for the
evolution of human social structure
also sets constraints on models
about the origin of the first multi-
group structures. It sees the origin of
the primitive tribe in multifamily
groups associating together. In ear-
lier work, I discussed the possibility
that the first groups to establish
strong bonds with each other were
daughter-groups issued from the fis-
sion of a larger group.5 Group fis-
sions are documented in nonhuman
primates, including chimpanzees,
with large bisexual groups dividing
into two daughter-groups that even-
tually cease interacting with each
other.76,77 Assuming that group fis-
sions characterized hominins, all
groups were initially independent or
weakly bonded entities (Fig. 4). But
after hominins had evolved the
means to form strong bonds between
groups, daughter-groups were
strongly bonded and part of the
same small-scale tribe, and daugh-
ter-tribes were part of larger social
entities. The nested structure of
between-group relations mapped
their history.

This model provides an evolution-
ary explanation for the observation
that among hunter-gatherers it is not
the tribe, but the band that is the
exogamous unit (people marrying

between bands).19 Chimpanzee com-
munities are outbreeding units. In
the present model, bands of hunter-
gatherers are the homologous coun-
terparts of chimpanzee communities.
This means that bands were exoga-
mous before the evolution of the
primitive tribe and remained so
thereafter. The model also explains
why between-group hostility among
hunter-gatherers mostly takes place
between tribes,78 not between bands
of the same tribe: the latter were
pacified in relation to each other. In
a recent discussion of the evolution
of multigroup structures, Layton,
O’Hara, and Bilsborough19 argued
for the reverse process: Tribes would
have emerged not from bands associ-
ating with each other, but from large
communities subdividing into bands
that remained together thereafter. To
argue that, they assumed that the
chimpanzee community and the
human tribe were homologous enti-
ties and that the chimpanzee com-
munity was, in fact, a multilevel
society comprising three levels of
social organization, with mother-off-
spring units constituting the minimal
level. This assertion contradicts the
very definition and classification of
primate multilevel societies.13,14

In contemporary human societies,
alliances between groups involve vari-
ous types of activities, such as trade,
reciprocal access to territories, mari-
tal arrangements, cooperative activ-
ities between kin and affines, war
alliances, athletic games, feasts, and
others. In trying to understand the
emergence of multigroup structures,
a pitfall would consist in using
recently evolved aspects of between-
group relations to explain their very
origin. For example, trade and eco-
nomic agreements are central compo-
nents of between-group relations
among hunter-gatherers, but they
involve cognitively sophisticated proc-
esses and are more likely to be a con-
sequence rather than the ultimate
source of between-group ties. The
present model of the origin of
strongly bonded groups relies on the
most basic bonding factors in prima-
tes: sex and kinship. Significantly,
those processes closely match L�evi-
Strauss’s marriage-based alliance
theory, an anthropological model of

between-group alliances.24 Although
the two models were derived from
entirely different theoretical perspec-
tives, they converge on the view that
pair-bonding, kinship, and exogamy
are the most basic components of
between-group alliances.5,6

Based on cladistic considerations,
the model posits male philopatry and
female dispersal as characterizing
the earliest hominins.6,42 The mixed
nature of residence patterns in
hunter-gatherers39–41 does not con-
tradict that view. Bisexual dispersal
and flexible residence patterns are
seen as requiring between-group pac-
ification, and hence as evolving only
after the evolution of the primitive
tribe (phase 4). The key aspect of the
model is the evolution of patrilineal
kinship networks, a uniquely human
trait.5,6 Stage 2 in the evolution of
human social structure is character-
ized by multi-OMU groups (Fig. 1).
In such groups, individuals recognize
both their mother and father.

Figure 4. A schematic representation of
the evolution of the first multigroup struc-
tures through a combined process of
group fission and association. Circles, mul-
tifamily goups. Lines represent the fission of
a group into two daughter-groups. A.
Before between-group pacification, all
groups are independent entities. B. After
between-group pacification, multigroup
structures map the history of group fissions.
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However, as discussed, the intensity
of male sexual competition is appa-
rently not conducive to the develop-
ment of kin-differentiated networks
of cooperative relationships among
males, through which individuals
would be in a position to recognize
their father’s relatives. The evolution
of monogamy (stage 3) would have
removed that obstacle, for it coin-
cided with a substantial reduction in
levels of male sexual competition. By
enabling the recognition of patrilin-
eal kin, monogamy would have
brought about a dramatic expansion
of the domain of kin recognition.

As argued at length elsewhere,5,6

in this novel context females were in
a position to develop strong, intimate
relationships with their patrilineal
kin over several years before moving
to another group (for example,
female chimpanzees emigrate at
around 11 years of age). After enter-
ing a new group, a female formed a
mating bond with a male, himself
bonded to several male kin. Thus,
from then on, transferred females
were simultaneously bonded to par-
ticular males in both their natal
group (consanguineal ties) and their
group of adoption (affinal ties).
When two multifamily groups came

into contact as part of the same
loose aggregation (stage 3), adult
males from one group would recog-
nize their female kin living in the
other group and refrain from attack-
ing them and their newborn off-
spring, a situation that set the stage
for actual between-group kinship
bonds. At the same time, transferred
females would create familiarity
biases between their kin and their
long-term sexual partners (for exam-
ple, between brothers-in-law or
fathers-in-law and sons-in-law), with
this instigating between-group affi-
nal bonds. The outcome of the two
categories of processes operating
concurrently would have been a state
of mutual tolerance between inter-
breeding groups.

The resulting primitive tribe pre-
sumably exhibited several new fea-
tures that characterize modern
human societies. These include multi-
group social networks; peaceful rela-
tions between groups belonging to
the same tribe; bisexual dispersal and
the ensuing diversification of resi-
dence patterns; lifetime bonds
between cross-sex kin, which set the
stage for phenomena like avuncular
relationships; incipient mating biases
between affines (for example, levirate,

sororate, sister exchange, and cross-
cousin unions); and the potential for
bilateral grandmothering.5,6

CONCLUSION

The interest of the present, mainly
deductive approach to the study of
human social structure lies in three
points. First, the proposed sequence
points to issues that have not been
given enough attention. For example,
whether the multifamily composition
of human groups evolved through
the subdivision of multimale-multife-
male groups into multi-OMU groups
or through the grouping of autono-
mous polygynous units needs further
research. Notably, small-scale79 and
large-scale comparative phylogenetic
analyses of primate social structures
are needed,64 but ones in which mul-
tilevel societies are treated as a sepa-
rate category in relation to other
categories of social structures.

Second, the sequence sets phyloge-
netic and structural constraints on
existing hypotheses; for example, a
direct transition from sexual promis-
cuity to a community of monoga-
mous families appears unlikely. As
another example, the potential
impact of cooperative breeding on

Box 1. Glossary

Affines - in-laws; the relatives of
one’s spouse or stable sexual mate;
the spouses of one’s relatives.

Federation of multifamily
groups - the denomination pro-
posed here to characterize human
societies in relation to other
primate societies. “Federation”
refers to the following criteria:
strongly bonded groups, group-
wide coordination, and multigroup
coordination.

Monogamy - the term is used
here as shorthand for social mo-
nogamy, a stable breeding bond
between one male and one female,
which, unlike sexual monogamy,
does not exclude extra-pair sexual
activity.

Multifamily group - type of
multi-OMU group in which most
reproductive units are monoga-
mous. Humans form multifamily
groups.

Multilevel society - among non-
human primates, a society com-
posed of two to four nested levels
of social organization. Human
societies are a particular type of
multilevel society.

Multimale-multifemale group -
group composed of several males
and females breeding promiscu-
ously, so that there are no stable
breeding bonds between particular
males and females.

Multi-OMU group - cohesive
group composed of several one-

male units (OMUs), the majority of
which are polygynous.

Strongly bonded groups -
groups linked by actual social rela-
tionships between particular kin
and between particular in-laws and
possibly other individuals, and
manifest in the context of group
meetings or intergroup visiting.
Strongly bonded groups probably
are uniquely human.

Weakly bonded groups - groups
forming temporary aggregations
around common resources. Those
aggregations appear to involve no
actual relationships between
particular kin or “in-laws.” In mul-
tilevel primate societies, multi-
OMU groups may form such
aggregations.
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human evolution1,2 would have been
greatest after the evolution of the
primitive tribe because by then an
individual’s social network included
kin on both the mother’s and father’s
sides, in addition to affines. This
leads to the idea that the expansion
of cooperative breeding in phase 4
might have selected for the cognitive
changes, such as theory of mind and
shared intentionality, that would
eventually enable hominins to move
to the federated community (phase
5) and its high levels of between-
group coordination.

Third, the sequence generates new
hypotheses. This was exemplified
with the evolution of monogamy
and the sexual division of labor. All
six hypotheses are testable because
they predict different temporal rela-
tions between the markers of pair-
bonding (low sexual dimorphism),
increased maternity costs (delayed
maturation, brain size), and subsist-
ence activities such as cooking or
cooperative hunting. For example,
the paternal load hypothesis for the
polygyny-to-monogamy transition
predicts that low levels of sexual
dimorphism and delayed maturation
evolved concurrently, whereas the
leveling hypothesis predicts that low
levels of sexual dimorphism pre-
dated delayed maturation and coin-
cided with the anatomical markers
of weapon-induced wounds. Simi-
larly, the competing hypotheses that
cooking or big-game hunting either
brought about pair-bonding or fol-
lowed the evolution of pair-bonding
predict distinct temporal relations
between the markers of pair-bond-
ing and those of cooking or big-
game hunting.

The present sequence of social
structures was developed independ-
ently of paleo-anthropological data
and thus can be tested against those
data. One expects specific temporal
relations between the anatomical
and artifactual markers correspond-
ing to the behavioral and life-history
correlates of each phase. For exam-
ple, the sequence predicts that male
philopatry predated bisexual disper-
sal, polygyny predated the human-
like monogamy/polygyny mix,
monogamy predated the primitive
tribe, and important cognitive

changes predated the federated tribe.
Such predictions are testable80 and
debatable.81
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