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Not surprisingly perhaps, the theory of evolution
has been dominated by what we might properly
refer to as genetically determined characters. This
is because biologists have been mainly concerned
to explain the evolution of species, and these are
defined by their phenotypic traits (that is, appear-
ance). In this respect, genes are the proper mode
of inheritance.

The phenotype is produced by an interaction
between the individual’s genetic makeup (or ‘geno-
type’) and the environment. The source of variation
is genetic mutation, whereby physical changes
occur in DNA (the genetic code). These mutations
result in changes in protein synthesis and ulti-
mately to changes in the way that phenotypic traits
are expressed in the organism. Selection acting
on the phenotypic characters results in those genes
that produce these characters being passed on
to the next generation in greater numbers.

One of the consequences of natural selection
is that, over time, individuals tend to track their
environments and the ecological niches that be-
come available to them. For example, among
birds, a seed-eating niche requires a different
beak shape (thick and robust for cracking seeds
and nuts) to a nectar-feeding niche (a long thin
pointed beak that can get into the nectaries of
flowers). Exactly these kinds of changes in beak
morphology are found among the finches of the
Galapagos islands.

The finches were discovered by Darwin him-
self and helped him to formulate his theory of

the origin of species. On the Galapagos islands
today, there are 14 different species of finch that
are all descended from a single ancestral spe-
cies. Radiation into all the available niches and
subsequent reproductive isolation between indi-
viduals of the original ancestral species gave rise
to this diverse array and provide us with one of
our best examples of evolution in action. Grant
and Grant (1993) have shown that small changes
in beak shape and size among these bird popu-
lations from one year to the next can be attributed
directly to the effects that these have on birds’
abilities to survive and reproduce as climatic and
vegetation conditions change.

Although genetic mutation is the engine of natural
selection, the processes of adaptive radiation and
reproductive isolation are essential elements in
the origin of new species. Reproductive isolation
occurs when individuals within populations are
prevented from breeding and, consequently, genes
are not freely exchanged throughout the popula-
tion. This can occur because of the formation of
geographical barriers: for example, a new moun-
tain range may arise and divide a species’
population in two with the result that mating can
only occur within each sub-population instead of
throughout the entire population as before. As a
consequence, the two populations diverge from
each other genetically due to the action of muta-
tion, natural selection (that is, adaptation to local
conditions) and ‘drift’ (random changes in gene
frequencies not driven by natural selection).

BOX 1.1

Speciation and the evolutionary processes
.....................................................................................................................................
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ASKING THE RIGHT QUESTIONS
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BOX 1.2

Reductionism vs holism
.....................................................................................................................................

In addition, it is important to note that evolu-
tionary explanations are never couched solely in
terms of lower level phenomena such as genes
or other chemical processes. The genetic fitness
of behaviour is the outcome of a decision (which
requires some kind of cognitive machinery to
support it) in the context of a whole range of
ecological, demographic and social factors. The
latter are crucial to a proper evolutionary under-
standing of behaviour because they determine
the costs and benefits that the organism assesses
when choosing between two or more courses of
action. As a result, the behavioural strategies of
most higher organisms (and, a fortiori, humans)
are very flexible and are fine-tuned to the particu-
lar circumstances in which the individual finds
itself.

Were this not so, such large-bodied long-lived
species as birds and mammals would not be
able to survive since they experience many varia-
tions in their environment over the course of their
lives which require a flexible response. Indeed,
behavioural flexibility of this kind may have been
crucial to the evolutionary success of these species
(a phenomenon known as the Baldwin Effect).

In effect, then, evolutionary explanations of
behaviour (sometimes referred to as behavioural
ecology) are necessarily holistic in that they in-
evitably refer not just to lower level disciplines
(genetics, chemistry, cognitive psychology) but also
to other ‘higher’ level disciplines (history, econ-
omics, cultural processes) as well as to variables
at the same logical level (the behaviour of competi-
tors and predators, the interests of offspring and
allies). For further discussion, see Dunbar (1995a).

Opponents of the evolutionary approach to the
study of human behaviour often argue that biol-
ogy is a reductionist science (explanations for
phenomena are given in terms of lower level phe-
nomena, for example genes or, even more extreme,
chemistry). In contrast, they argue, human
behaviour is complex and can only be studied
holistically in terms of cultural or sociological
explanations. In part, this view derives from the
work of the French sociologist Émile Durkheim
who argued (at the end of the nineteenth cen-
tury) that cultural phenomena cannot be studied
biologically, but rather must be explained by ref-
erence to other cultural phenomena.

The claim that the evolutionary approach is nec-
essarily reductionist rests on a misunderstanding
of what evolutionary explanations entail, probably
because of the significance attached to genes in
all evolutionary explanations. However, reference
to the (genetic) fitness of traits (or behaviour) does
not necessarily imply that the trait (or behaviour)
is genetically determined, but rather that it has
genetic consequences in terms of the numbers
of extra offspring it allows the bearer to produce.
In effect, the reductionist argument confuses two
different levels of explanation: ontogenetic argu-
ments (genes as developmental determinants of
behaviour) with functional arguments (gene rep-
lication as the measurable consequence of
behaviour). In such cases, the genetic conse-
quence of a well-chosen behavioural decision
could simply be the propagation of the gene(s)
for a brain complex enough to make smart deci-
sions; it would thus have nothing at all to do
with the particular behavioural outcomes.
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APPROACHES TO THE STUDY OF HUMAN
BEHAVIOUR
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vidual selfishness and the benefits of group co-
operation (see Chapters 2, 4 and 9).

The second criticism of the pencil-and-paper
approach is that such tests are invariably carried
out on a very small sample of modern humans.
In terms of sheer number of studies, the work-
horse of these studies is the North American
undergraduate, most of whom are white, middle
class and (culturally) Euro-American. Evolution-
ary psychologists would be inclined to argue that,
since what they study are the universal aspects
of the way the human mind is designed, one
group of subjects ought to be much the same
as any other, just as livers from one group of
humans are much the same as the livers from
all other humans.

While this is a defendable position (and con-
veniently avoids accusations of racism), two notes
of caution should be sounded. First, there are
genetic differences between human races that
have real behavioural and fitness consequences
(Cavalli-Sforza et al. 1994). (Two examples that
we discuss further in Chapter 13 are sickle cell
anaemia – a defence against malaria – and lac-
tose tolerance – the ability to drink milk as an
adult.) It may be heuristically unwise not to check
that all human minds really do have the same
construction. Second, everything depends on
whether we are measuring a fundamental cogni-
tive mechanism (such as the way memories are
coded and stored in the brain) or the behavioural
outcomes of a cognitive mechanism. While the
former may well be universal traits, the latter are
strongly affected by current circumstances (in par-
ticular, the costs and benefits that drive behavioural
decisions). Moreover, socio-cultural anthropologists
would insist that the construction of the human
mind itself is influenced by local cultural perspec-
tives. While the latter position is certainly debatable
(see Dunbar 1995a), it may be unwise to ignore
this possibility altogether since, at least at a
superficial level, it may turn out to have some
validity.

Most EP (and some HBE) studies rely on what
are sometimes referred to as ‘pencil-and-paper’
methods rather than the direct observation of
behaviour (as is perhaps more typical of most
HBE studies). These typically involve giving sub-
jects questionnaires or short vignettes of particular
situations and asking them to say how they would
respond if they found themselves in that particu-
lar situation. Two important criticisms can be made
of this approach.

One is that what people say they will do in the
benign conditions of an interview or question-
naire may be an entirely different thing to what
they actually do when faced with the real circum-
stances. Similar problems arise when we use
written sources (such as historical records or ad-
vertisements in personal columns) as sources
of data on people’s behaviour or intentions. As
socio-cultural anthropologists have frequently
learned to their cost, humans the world over are
notorious for the fact that they will often tell you
what they think you want to hear rather than what
they actually believe to be the case. In some
cases, this may be out of a sense of politeness
to the interviewer, but in other cases it may be
because the way they would actually behave when
push came to shove would be considered mor-
ally reprehensible.

Although this will always be a problem with
studies that rely on self-report by subjects, it is
not an insurmountable problem providing we are
aware of it. Questionnaires, for example, can be
designed with questions that allow lying to be
detected, while written sources can always be
treated with a healthy dose of scepticism (if only
because the victors in a contest invariably seek
to rewrite the history of an event in their favour).
However, lying is in itself an evolutionarily inter-
esting phenomenon for two reasons: (a) it forms
part and parcel of the cognitively complex social
processes underpinned by Machiavellian intelli-
gence (see Box 6.1) and (b) it reflects the role of
culture in modulating the conflict between indi-

BOX 1.3

The problem of external validity
.....................................................................................................................................

.....................................................................................................................................
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BOX 1.4

Human evolution
.....................................................................................................................................

The last common ancestor between the great
apes and the line leading to modern humans
(the hominids) lived around 5 to 7 million years
ago. The earliest certain members of our lineage,
the australopithecines (meaning ‘southern apes’),
are found as fossils dating from 4.5 to around 2
million years ago (MYA).

The australopithecines walked on two legs (bi-
pedal) like modern humans, but had brains
approximately the same size as modern great
apes. Although capable of fully bipedal locomo-
tion, they had long arms and rather long, curved
finger and toe bones suggesting they were also
at home in the trees. The australopithecines are
often viewed as the first primitive step towards
modern humanity, but they were, in fact, a highly
adapted species in their own right. Their unique
form of locomotion, for example, was not just a
‘transitory’ step between life in trees to life on
the ground, but was a stable and successful
adaptation in itself that remained essentially un-
changed during the period that australopithecines
were alive.

The australopithecines were a highly success-
ful group of animals in their time, persisting for
nearly three million years and diversifying into a
number of different species. They can be divided
into two main groups, the gracile forms and the
robust forms. The gracile forms were small and
slender, with a diet that included both plant and
animal matter. The robust forms, by contrast,
became highly specialised for a tough, vegetar-
ian diet, evolving massive jaws and enormous
cheek-teeth (molars). The robust forms survived
the longest (until around 2 MYA according to the
fossil record) and were contemporaneous with the
earliest fossil specimens of our own genus, Homo.

The genus Homo is thought to have arisen
from one of the gracile australopithecines. The
earliest Homo, distinguished by an increase in
brain size relative to the australopithecines, belongs
to the species Homo habilis, from around 2.5 to

2 MYA. Homo habilis means ‘handy man’, and
was so named because the first evidence of tool
use was associated with these fossils (however,
there is now some evidence to suggest that aus-
tralopithecines may have used simple tools: Asfaw
et al. 1999). When first discovered, H. habilis was
considered to be a distinct species and one of
our direct ancestors. As the number of fossil finds
has increased, evidence is accumulating to sug-
gest that the fossils making up H. habilis should
in fact be regarded as at least two (if not more)
species (H. habilis and H. rudolfensis) – see Tat-
tersall (2000) for review – and some workers
dispute whether they are, in fact, members of
the genus Homo at all (Wood and Collard 1999).
This increase in the number of species makes it
much harder to know which (if any) was ances-
tral to the line that led to modern humans. The
human family tree is very bushy, with lots of side
branches representing an adaptive radiation of
hominid species in the newly emerging savan-
nah environments of the Pleistocene.

A more advanced form of hominid, Homo
erectus, with a further increase in brain size and
larger stature, arose around 2 MYA. Like H. habilis,
H. erectus was initially thought to be a single
species, but more recent finds suggest that there
are at least two different species (H. erectus, and
an earlier species H. ergaster that was found
only in Africa). H. erectus is the first hominid to
be found outside Africa (there are many sites in
southeast Asia with H. erectus fossils) and it is
the first to be associated with fire. They also made
use of more advanced tools than H. habilis but
the form of the tools remains remarkably stable
through time; there are no advances or innova-
tions made to improve their form. This stasis has
fascinated archaeologists and palaeoanthro-
pologists alike, and there has been some
speculation about the psychological capacities and
attributes of these individuals based on tool form
(Mithen 1996).

.....................................................................................................................................
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BOX 1.5

Modern human origins
.....................................................................................................................................

The traditional view assumes that modern hu-
mans arose from the populations of H. erectus
that emerged out of Africa around 1.0 to 1.5 MYA.
After colonising Eurasia, these pre-human popu-
lations subsequently underwent independent
evolution in different parts of the world to pro-
duce the various human races seen today. This
is known as the multi-regional hypothesis. Al-
though evolution occurred independently,
proponents of the multi-regional hypothesis as-
sume that there was sufficient gene flow between
the populations to prevent reproductive isolation
and speciation from occurring (although this would
have required gene exchange across a geographi-
cal range that biologists would consider unusual,
even for highly mobile species like birds).

During the late 1980s, an alternative hypoth-
esis was proposed, based on evidence from
molecular genetics. Known as the ‘Out-of-Africa’
or ‘African Eve’ hypothesis (see Stringer and McKie
1996), this suggested a much more recent ori-
gin for modern humans. This hypothesis argued
that all living humans share a recent common
ancestor (or very small number of ancestors) that
lived in Africa some time between 100 000 and
200 000 years ago. After occupying virtually the
whole of sub-Saharan Africa, one population
crossed the Levant landbridge around 70 000
years ago and, over the next 30 000 years, spread
rapidly across Eurasia and into Australia, finally
breaching the Bering Strait to cross into the New
World by around 15 000 years ago.

The principal evidence on which the Out-of-Africa
hypothesis was based came from molecular
genetics, and particularly from an analysis of varia-
tions in the molecular composition of mitochondrial
DNA (Cann et al. 1987, Stoneking and Cann 1989).
Mitochondria are the tiny elements within living
cells that are primarily responsible for providing
the cell’s energy; thought to have originated as
bacteria that successfully invaded living cells at
an early stage in the evolution of life on earth,
they are not part of the DNA that makes up the
chromosomes in the cell’s nucleus, but instead
are passed on only through the maternal line in

the cellular matter (cytoplasm) that surrounds the
nucleus in the egg.

Comparison of the number of differences in
the base pair sequences of mitochondrial DNA
from individuals of different living races suggested
that all modern humans share a recent common
ancestor (or very small group of ancestors). In
addition, all non-African peoples (plus a small
number of Africans) share a smaller number of
mitochondrial DNA variants, suggesting an even
more recent common ancestor (dated to around
70 000 years ago).

Because mitochondria are inherited only through
the maternal line, this means their evolution is
not affected by the complexities of inter-sexual
selection. Hence, their evolution represents a rela-
tively unblemished record of the descent history
of particular lineages. In addition, because their
function as the cell’s powerhouses buffers them
against the impact of natural selection due to
environmental change, any changes that do oc-
cur in their genetic code are likely to be a
consequence of random mutations rather than
active selection. Since mutations normally occur
at random, the number of differences between
the mitochondrial DNA of two individuals can be
used (with appropriate corrections for back mu-
tations and other statistical effects) to estimate
the length of time since they last shared a com-
mon ancestor (the so-called molecular clock).

The Out-of-Africa hypothesis has a number of
important implications for how we interpret hu-
man ancestry. First, it suggests that the
Neanderthals of Europe and western Asia could
not have been direct ancestors of modern hu-
mans (Europeans or otherwise) – a fact confirmed
by molecular evidence that their DNA is sufficiently
different from that of all modern humans to indi-
cate a much deeper common ancestor around
600 000 years ago (Krings et al. 1997). Second,
it rules out the possibility that any modern hu-
man races evolved out of different populations of
Homo erectus. Third, the speed with which early
modern humans colonised Eurasia and Austra-
lia suggests that they were characterised by an
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BOX 1.5 cont’d

Modern human origins

.....................................................................................................................................

extraordinary level of behavioural flexibility in the
face of environmental and geographical challenges
for which their long evolutionary history in Africa
could not have prepared them.

While these two views of modern human ori-
gins have remained locked in sometimes vitriolic
dispute for the past decade (for example,
Templeton 1993), the weight of genetic (includ-
ing Y-chromosome sequence data) and fossil
evidence has, over the intervening years, come
down increasingly strongly in favour of the Out-
of-Africa hypothesis (or something very close to
it) with a consensus date for the origin of all

modern humans somewhere around 150 000
years (Stoneking 1993, Aiello 1993; Cavalli-Sforza
et al. 1994, Lahr and Foley 1994, Relethford 1995,
Hammer and Zegura 1996, Ingman et al. 2000).
More importantly, both mitochondrial and nuclear
DNA (for example, the Y-chromosome, which is
passed down only through the male line) sug-
gest that the ancestral breeding population at the
common origin was very small (about 5000 indi-
viduals of each sex). The latter represents the
individuals whose DNA has contributed to all liv-
ing humans, not necessarily the total number of
individuals alive at the time.
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■ Though originally conceived in terms of the genetic inheritance of mor-
phological traits, Darwin’s theory of evolution by natural selection does
not strictly speaking make any assumptions about the mechanism of
inheritance; recognising that learning is a Darwinian process allows us
to explore behavioural decisions and culture using an evolutionary per-
spective without having to assume genetic determinism.

■ Human behaviour and psychology are the products of evolution and can
be investigated profitably using an evolutionary framework, although any
approach that ignores the fact that culture is an integral part of the bio-
logical process will, of necessity, be incomplete.

■ When investigating human behaviour, it is imperative to be clear about
the level of explanation at which research is focused.

■ Human behavioural ecology investigates the manner in which variation in
human phenotypic expression influences reproductive outcomes.

■ Evolutionary psychology investigates the design of cognitive mechanisms.

■ Debate about the appropriateness of the different approaches has been
intense, but often reflects a misunderstanding between what the two
approaches are trying to achieve rather than a serious divide between
them. Combining the two in order to provide explanations at more than
one level of analysis will be the key to providing more satisfactory ac-
counts of human behaviour.
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