Open Access Journal of Behavioural Science & Psychology

ISSN: 2642-0836

Review Article

Volume 6 Issue 1

Did Darwin Foreshadow Evolutionary Psychology?

Workman L* and Taylor S

School of Psychology and Therapeutic Studies, University of South Wales, UK

*Corresponding author: Lance Workman, School of Psychology and Therapeutic Studies, University of South Wales, Pontypridd,

Wales, CF371DL, UK, Email: lance.workman@southwales.ac.uk

Received Date: January 09, 2023; Published Date: February 02, 2023

Abstract

In recent years the growth and influence of evolutionary psychology has been astonishing. Concepts which have been developed

by prominent evolutionary psychologists in recent years can generally be traced back, not to The Origin of Species, but to Darwin’s

two later books on evolution, The Descent of Man and Selection in Relation to Sex (1871) and Expression of the Emotions in Man

and Animals (1872). Such concepts include reciprocal altruism, sexual selection and human cognitive abilities, sex differences

in human mate choice and emotional expressions as adaptations. By considering Darwin’s writings on each of these topics, it is

concluded that he foreshadowed the development of evolutionary psychology as an accepted academic discipline.
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Introduction

Over the last half century, a series of approaches have been
developedinanattempttoapply Darwinian theory to enhance
our understanding of the human condition. Such approaches
draw on theoretical and empirical developments in ethology
during the 1960s and 70s and include sociobiology, human
behavioural ecology and evolutionary psychology. Of these,
the output from and interest generated by evolutionary
psychologists has outpaced other evolutionary approaches.
Today evolutionary psychology has both a growing influence
on the academic human sciences and regularly appears in
news media outlets.

One question we might consider is what sort of a role
did Darwin’s writing play in instigating and propagating
evolutionary psychology? While Darwin is rightly credited
with developing a grand unifying theory of organic evolution
by natural selection, his contribution to our understanding
of human behaviour has arguably remained unrecognised in
most quarters.

Sex and Emotions-Darwin’s other Great Works

While The Origin of Species (‘Origin, the accepted
abbreviation, 1859) was largely concerned with the
evolution of structure and function in other species, by the
end of the 1860s Darwin [1] had begun to turn his attention
to our own species and in particular how our behaviour and
internal states came about. In 1871 and 1872 he published
two books concerned with human evolution. The Descent of
Man and Selection in Relation to Sex was published on 24th
February 1871, followed on the 26" November 1872 [2], by
The Expression of the Emotions in Man and Animals. The
former (‘Descent, again the accepted abbreviation) fleshed
out Darwin’s ideas on sexual selection whereby, rather than
the forces of nature, the opposite sex acts as the selective
force. The latter (‘Expression’, once again the accepted
abbreviation) suggested our emotions had evolved to serve
universal functions [3]. In a sense both of these books
considered psychological aspects of our species and as such,
we argue here, foreshadowed the emergence of evolutionary

psychology.
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In order to illustrate this argument, we briefly consider
extracts of Darwin’s own writings on a number of
conceptual foundations around which current evolutionary
psychological research is based. These include:

e Inclusive fitness theory and the concept of kin selection

e Human reciprocal altruism

e Sexual selection theory as applied to language and
cognition

e Sex differences in human mate choice

e Emotional expressions as adaptations

While each of these areas has been developed over the last
half century, we suggest that Darwin’s writings in Descent
and Expression predicted such conceptual developments.
We illustrate this by quoting Darwin’s’ actual words with
regard to these predictions.

Inclusive Fitness Theory and the Concept of Kin
Selection

One of the biggest problems that evolutionists face is why
some organisms engage in altruistic behaviour [4]. If natural
selection is based on the principle of increased reproduction
and survival, then we might ask why do many organisms
aid other organisms which might then be more likely to
reproduce instead of the altruist? Interestingly in Origin,
Darwin documented his concerns with the ‘problem of
altruism”:

“[T]f it could be proved that any part of the structure of
any one species had been formed for the exclusive good
of another species, it would annihilate my theory, for such
could not have been produced through natural selection” [1].

Prior to the 1960s most people (evolutionists included)
considered that the reason individual organisms aided others
was in order to help their population or species to survive.
This suggests natural selection acts at the level of the group.
During the 1960s, however, two evolutionary biologists, John
Maynard Smith and George Williams, argued convincingly
that this notion of ‘group selection’ could not evolve when
in competition with individual selection due to ‘subversion
from within’ [5-7]. This means that individuals who acted
altruistically to aid the group would be outcompeted by
other individuals which favoured themselves over the group.
And yet throughout the animal kingdom there are well
documented cases of individuals aiding group members
from birds which help others raise offspring to the African
wild dogs which, following a kill, regurgitate meat to other
pack members. This situation reaches its zenith in social
insects such as bees, ants and wasps where sterile workers
(‘neuters’) forgo reproduction and instead raise the offspring

of their queen. According to a simple understanding of
Darwinism this appeared to be a thorn in the side for
evolutionists. In fact, Darwin himself recognised this specific
problem with social insects writing in The Origin of Species:

“[O]ne special difficulty, which at first appeared to me
insuperable, and actually fatal to my whole theory. I allude
to the neuters or sterile females in insect communities: for
these neuters...being sterile they cannot propagate their
kind” [1].

A century after Darwin wrote these words, in 1963, however,
a young ethologist by the name of William Hamilton solved
the social insect problem. He did so by demonstrating how
individual social insects can pass on more copies of their
genes by providing aid to their close relatives (nest mates)
and pass their genes on indirectly via their sister, the
queen. This was the beginning of a shift to the gene level
perspective of altruism. According to Hamilton [8], natural
selection favours genetic success (fitness) rather than simply
individual reproductive success. Hence, for social insects, by
helping others to survive and breed some pass on their genes
indirectly. While social insects, with their neuter workers,
represent an extreme form of indirect breeding, we can also
expand this notion of passing our genes on indirectly by
demonstrating altruism to our relatives to all social species.
This is particularly true of our own species. To Hamilton, our
inclusive fitness (the proportion of our genes we are able to
pass on) is the sum of our direct fitness (producing offspring
ourselves) and indirect fitness (providing aid which helps
non-direct kin such as nephews and nieces to survive and
reproduce). This ‘inclusive fitness theory’ helps to explain
most incidents of altruism in social species. Hence, when
we see animals giving aid to others in the group, in the vast
majority of cases, such support is provided to relatives in the
group.John Maynard Smith called the part of natural selection
whereby individuals give aid to relatives ‘kin selection’.

It is often documented that the evolutionists of the 1960s
solved Darwin’s ‘ant problem’ What people often fail to
realise, however, is that Darwin was already considering
the answer lies in kin selection theory by suggesting in
Origin that the answer to such altruism would eventually
be resolved by consideration of ‘selection on the family’
[1]. Hence, while the likes of Maynard Smith, Williams and
Hamilton are rightly credited with the development of the
concepts of inclusive fitness and kin selection to help explain
prosocial behaviour, Darwin had both identified the problem
and provided a good hint as to its solution.

Human Reciprocal Altruism

While, as outlined above, most examples of altruistic
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behaviour in social species can be explained by observations
of individuals providing aid to close relatives who share a
high proportion of their genes, not all cases of self-sacrificing
behaviour can be traced back to this process. There are also
well-established acts of altruism between non-relatives
[9]. For example, unrelated subordinate olive baboons
often pair up to take it in turns to outcompete a dominant
conspecific for female attention [10]. Likewise, unrelated
vervet monkeys form reciprocal relationships where they
take turns in providing appropriate predator alarm calls
[11]. Until these could be explained within the inclusive
fitness framework, simple group selection could not be
excluded. The main solution to this problem was put forward
by another young evolutionist named Robert Trivers [12] in
1971. Trivers, who was mentored by Hamilton [8], developed
the concept of reciprocal altruism to explain these apparently
self-sacrificing acts between unrelated individuals. Trivers’
summarised his explanation of reciprocal altruism in one
sentence:

“Whenever the benefit of an altruistic act to the recipient is
greater than the cost to the actor, then as long as the help is
reciprocated at some later date, both participants will gain”
[12].

In a nutshell this is a version of ‘you scratch my back and
I'll scratch yours’ with the additional proviso that the benefit
should outweigh the cost on each occasion. This might sound
odd since, if you give me, say an apple, and a week later, [ give
you an apple it sounds as if neither benefit. But in the harsh
conditions of our ancient ancestral past if I'm extremely
hungry one week and you are the next then providing an
apple could be a lifesaver for each of us. Although Trivers
[12] proposal was very much a theoretical one, since he
developed it, a number of examples have been documented
which demonstrate such reciprocation [9-11]. In order for it
to work it is necessary that individuals encounter each other
regularly (so that they are recognised) and that they have
reasonably well-developed cognition (in order to recall the
aid and respond appropriately). Hence, it’s not surprising
that most examples of reciprocation have been documented
in primate species [9]. Today it is well recognised as an
important feature of human prosocial behaviour.

So Trivers was the first to recognise this system of
reciprocation could evolve to aid both parties. Or was he? In
fact, a century earlier writing in Descent, Darwin sowed the
seeds for such a fruitful idea:

“[E]ach man would soon learn from experience that if he
aided his fellow-men, he would commonly receive aid in
return. From this low motive he might acquire the habit of
aiding his fellows” [2].

Sexual Selection Theory as Applied to Language
and Cognition

As we saw earlier, in Descent Darwin fleshed out the concept
of sexual selection. That is, individuals develop adaptations
in order to compete for, or impress, the opposite sex. Many
evolutionists believe it's important to treat natural and
sexual selection as different forces because, as Darwin
realised, they can push in different directions. An example of
this is the elaborate train of the peacock which has evolved
to attract peahens, but also makes them more visible to
predators. In contrast to natural selection, sexual selection
was largely ignored by scientists for many years after the
publication of Descent. In psychology it had virtually no
impact until the end of the 1980s/early 1990s. At this point
a number of prominent figures began to argue that we can
make use of sexual section theory to predict and explain a
number of aspects of our behaviour and internal states [13-
16]. This includes the notion that the large leap forward in
human cognitive processes which has occurred since we
diverged from the anthropoid apes, might have been driven
by sexual selection. Around the turn of this century two
North American evolutionists, Geoffrey Miller and Tecumseh
Fitch independently suggested that the complexity of our
language may have been driven in part by sexual selection.
Miller suggested that ancestral men used their linguistic
abilities to impress ancestral women and that, later on, both
sexes selected intelligent partners since this would give any
offspring produced an advantage [17]. Likewise, Fitch has
suggested sexual selection played an important role in the
evolution of language and that the development of early
forms of music were part-and-parcel of this evolution [18,19].
In fact, Miller and Fitch have made use of published research
on bird song both as a model for language development and
as an indicator of fitness to the opposite sex.

Such researchers (alongside others) have rightly been
recognised for their pioneering work on the evolution of
language and of other cognitive abilities. But once more
the ground-breaking ideas of a relationship between sexual
selection and human linguistic abilities were suggested by
Darwin. Writing in chapter two of Descent he suggested:

“When we treat of sexual selection we shall see that primeval
man ...probably first used his voice in producing true musical
cadences, that is in singing...and we may conclude from
a widely-spread analogy, that this power would have been
especially exerted during the courtship of the sexes” [20].

Moreover, he later states

“I conclude that the musical notes and rhythms were first
acquired by the male or female progenitors of mankind for
the sake of charming the opposite sex” [20].
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Note that in these statements, Darwin was making it explicit
he feels some form of musical communication preceded
the evolution of language and that there are parallels with
avian species. This music first, spoken language second
has subsequently been labelled the musical protolanguage
theory of language evolution [19].

To give Miller and Fitch [17,18] their due, they do make it
clear that they drew heavily on Darwin’s writing to inform
their own research (in fact Fitch has written comprehensively
on Darwin’s contributions to our understanding of language
evolution). Despite this, today, outside of some very
specialist areas of research, Darwin’s contribution to our
understanding of the psychology of language remains largely
unrecognised.

Sex Differences in Human Mate Choice Criteria
and Behaviour

While sexual selection theory had very little impact on
psychology for over a 100 years after the publication of
Descent, by the end of the 1980s this was about to change.
In 1989 American evolutionist David Buss [21] published
the results of a cross-cultural survey into mate choice
preferences in close to 10,000 respondents from all around
the world. The survey asked respondents to rate, on a scale of
0-3, a number of features that each person would ideally like
to see in a romantic partner. What Buss found was that most
of the preferences were largely similar in males and females.
Both men and women gave an equal rating to indicators of
commitment, dependability and, in particular, to love. That
is, around the world both sexes want someone they are in
love with and who they can trust. Where they differed was,
however, quite revealing. Men regarded physical attraction in
a woman more highly than women did for men. In contrast,
women regarded indicators of wealth and status more
highly in a partner than did men. Based on these and other
findings Buss [22] published The Evolution of Desire in 1995
(subsequently updated in 2003 and 2016). In it he suggested
that, when it comes to reproduction, men and women have
faced different recurrent adaptive challenges and because
of this they have evolved somewhat different mate choice
preferences. Because the costs are lower for men, they will
be more competitive for female partners by seeking status.
Women, for their part, having more to lose, (think of the
costs of gestation, birth and lactation) have evolved to be
the choosey sex. Also, because women have a more age-
limited period of fertility than men. Then men will be more
concerned about beauty and youthfulness (both signals of
fertility) in a partner.

Over the last thirty odd years Buss has gone on to conduct
many studies designed to test these ideas about human sex
differences. He has done much to champion the importance

of female choice as a driving force in the evolution of male
behaviour. Today he is rightly regarded as the leading
evolutionary expertin this field. Once again, however, Darwin
predicted the importance of female choice in numerous
passages in Descent. An example of this is:

“Nevertheless, when we see many males pursuing the same
female, we can hardly believe that the pairing is left to
blind chance—that the female exerts no choice, and is not
influenced by the gorgeous colours or other ornaments with
which the male alone is decorated” [20].

Also

“The female could in most cases escape, if wooed by a
male that did not please or excite her; and when pursued,
as so incessantly occurs, by several males, she would often
have the opportunity, whilst they were fighting together, of
escaping with, or at least temporarily pairing with, some one
male” [20].

And finally

“We are naturally led to enquire why the male, in so many
and such distinct classes, has become more eager than the
female, so that he searches for her, and plays the more active
part in courtship” [20].

Interestingly, Darwin saw this as being as true for humans
as it is for other species. The above quotes clearly predicted
the findings of Buss for our own species. (Note, Buss did, of
course cite Darwin’s Descent in The Evolution of Desire).

Basic emotional
adaptations

EXpI‘ESSiOHS arose as

When it came to explaining human behaviour and internal
states, for the first half of the twentieth century, two
theoretical movements held sway: cultural relativism and
behaviorism. Cultural relativism was developed by social
and cultural anthropologists as a reaction to the conception
of Western superiority. The idea here is that, rather than
assuming Western ‘civilisations’ are superior to non-
Western ones, we should assess the practices and beliefs
of other cultures by their own standards. Part-and-parcel
of this conception of culture is the notion that humans are
born as ‘blank slates’ with pretty much everything having
to be absorbed from their particular culture. This view was
spelled out by the father of cultural anthropology Franz Boas
when in 1934 he stated:

“[T]he genetic elements which may determine personality
[are] altogether irrelevant as compared with the powerful
influence of the cultural environment” [23].

Such a view therefore left little or no room for evolved
internal states and responses. A similar view was widely
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held by behaviorist psychologists who, taking their lead from
John Watson and Burrhus Skinner, conceived the minds of
neonates as blank slates with no more than very basic innate
reactions [24]. The behaviorist perspective on human nature
held that, while evolution by natural selection had taken
place, all abilities were learned, and we should ignore the
notion of inherited capacities.

Due to these prevailing views, Darwin’s Expression with its
notions of universal evolved emotional states was generally
considered to be misguided. In fact, one of Boas’ own
protégées Margret Mead suggested that emotional states
varied greatly between people from different cultures [25].
She even suggested in her bestselling book Coming of age
in Samoa that Samoan men and women did not experience
sexual jealousy and hence free love prevailed. If some
cultures did not experience some of the emotional states that
Darwin considered both adaptive and universal, then clearly,
he got this badly wrong.

Or did he? While the concept of the infinitely malleable
nature of human internal states was widely accepted during
much of the twentieth century, in 1971 the tide began to
turn. In that year Paul Ekman and Wallace Friesen decided
to test Darwin’s notion of universal human emotions. They
travelled to a remote area deep inland within New Guinea
to meet with tribes people who had little or no contact with
the outside world. Using a translator, they found the tribes
people were able both to identify specific Western emotional
expressions and to produce them under the same sort of
circumstances that people in industrialized countries did. On
the basis of this and a large number of similar studies, Ekman
and Friesen [26] uncovered evidence that there are at least
six universal human emotional expressions (fear, sadness, joy,
surprise, rage and disgust) and suggested these were used
in adaptive ways. For example, a fear response might well
signal to friends and relatives that there is danger. Likewise,
a sad face demonstrates that someone is in need and draws
others to them to provide support. Then in 1973 the human
ethologist Irendus Eibl-Eibesfeldt [27] documented how
children, who were born blind and deaf, produced identical
emotional expressions to those born with vision and
hearing. Importantly, they used these emotional expressions
under the same emotion-inducing circumstances as sighted
children. Given the babies born blind and deaf could not have
imitated other children, Eibl Eibesfeldt [27] has taken his
findings as evidence that a number of our basic emotional
expressions are innate.

The studies of Ekman and Friesen [26] and of Eibl Eibesfeldt
[27] provide strong evidence that our most basic emotions
are universal just as Darwin had predicted back in 1872 [2]:
“I have endeavoured to show in considerable detail that
all the chief expressions exhibited by man are the same

throughout the world” [2].

Moreover, it is now known that chimpanzees, our closest
relatives, react differently to various human expressions
and as children develop the ability to understand human
emotions, they simultaneously develop the ability to identify
primate vocalizations for aggression, fear and submission
[28]. Such findings can be taken as supporting evidence of
continuity between humans and primates. These findings fit
in well with Darwin’s own conclusion:

“We have seen that the study of the theory of expression
confirms to a certain limited extent the conclusion that man
is derived from some lower animal form” [2].

Interestingly, while Margaret Mead conducted much
fascinating anthropological research since her days studying
in Samoa, follow up studies have shown that sexual jealousy
is as common here as elsewhere [22]. Perhaps the notion of
a tropical island society where free love without jealousy
exists, was a myth the public were all too ready to believe.

Conclusion

In conclusion, in writing his two latter books on evolution,
The Descent of Man and Selection in Relation to Sex and
Expression of the Emotions in Man and Animals, Darwin
demonstrated a growing interestin human internal states and
in behaviour. A number of areas of research and theory into
the relationship between our behaviour and evolution were
considered in these books. These areas include consideration
of reciprocation of altruistic behaviour and selection at the
level of the family. He also outlined ideas concerning the role
of sexual selection in boosting human intellectual abilities
and how mate choice decisions can lead to differences
between the sexes. Finally, he considered human emotions
as having continuity with other primates and as such evolved
from a common ancestor. Many of the statements that Darwin
made in these two texts were far-sighted and can clearly be
seen as foreshadowing the development of the modern-day
discipline of evolutionary psychology.

References

1. Darwin C (1859) On the Origin of Species by Natural
Selection. London: Murray.

2. Darwin C (1872) The Expression of the Emotions in Man
and Animals. London: HarperCollins.

3. Workman L, Taylor S (2019) Life of Charles Darwin. In:
Shackelford T, Weekes Shackelford V (Eds.), Encycopedia
of Evolutionary Psychological Science. Berlin: Springer.

4. Workman L, Reader W (2021) Evolutionary Psychology.
Cambridge: Cambridge University Press.

https://academicstrive.com/OAJBSP/

https://academicstrive.com/submit-manuscript.php


https://academicstrive.com/OAJBSP/
https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/OAJBSP/
http://www.umsl.edu/~carrolljc/Documents%20linked%20to%20indiex/On_the_Origin_of_Species_by_Means_of_Natural_Selection.pdf
http://www.umsl.edu/~carrolljc/Documents%20linked%20to%20indiex/On_the_Origin_of_Species_by_Means_of_Natural_Selection.pdf
http://darwin-online.org.uk/content/frameset?pageseq=1&itemID=F1142&viewtype=text
http://darwin-online.org.uk/content/frameset?pageseq=1&itemID=F1142&viewtype=text
https://www.cambridge.org/in/academic/subjects/psychology/biological-psychology/evolutionary-psychology-introduction-4th-edition?format=HB&isbn=9781108483155
https://www.cambridge.org/in/academic/subjects/psychology/biological-psychology/evolutionary-psychology-introduction-4th-edition?format=HB&isbn=9781108483155

Open Access Journal of Behavioural Science & Psychology

10.

11.

12.

13.

14.

15.

16.

Smith JM (1964) Group selection and kin selection.
Nature 201: 1145-1147.

Williams GC (1966) Adaptation and Natural Selection:
A Critique of Some Current Evolutionary Thought.
Princeton University Press.

Workman L (2014) Charles Darwin: Shaper of
Evolutionary Thinking. Basingstoke: Palgrave Macmillan.

Hamilton WD (1964) The genetical evolution of social
behaviour. ] Theor Biol 7(1): 1-52.

Colquhoun L, Workman L, Fowler ] (2020) The problem
of altruism and future directions. The Cambridge
Handbook of Evolutionary Perspectives on Human
Behavior, In: Workman L, et al. (Eds.), Cambridge:
Cambridge University Press, pp: 125-138.

Packer C (1977) Reciprocal altruism in Papio anubis.
Nature 265: 441-443.

Seyfarth RM, Cheney DL (1984) Grooming, alliances and
reciprocal altruism in vervet monkeys. Nature 308: 541-
543.

Trivers RL (1971) The evolution of reciprocal altruism.
Quarterly Review of Biology 46(1): 35-57.

Barkow JH (1989) Darwin, Sex, and Status: Biological
approaches to Mind and Culture. University of Toronto
Press.

Barkow JH, Cosmides L, Tooby ] (1992) The Adapted
Mind: Evolutionary Psychology and the Generation of
Culture. Oxford University Press.

Buss DM, Schmitt DP (1993) Sexual strategies theory: An
evolutionary perspective on human mating. Psychol Rev
100(2): 204-232.

Cronin H (1991) The Ant and the Peacock: Altruism

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

and Sexual Selection from Darwin to Today. Cambridge:
Cambridge University Press.

Miller GF (2000) The Mating Mind: How Sexual Choice
Shaped the Evolution of Human Nature. Anchor Books.

Fitch WT (2000) The evolution of speech: A comparative
review. Trends Cogn Sci 4(7): 258-267.

Fitch WT (2010) The evolution of language. Cambridge,
UK: Cambridge University Press.

Darwin C (1871) The Descent of Man, and Selection in
Relation to Sex. London: Murray.

Buss DM (1989) Sex differences in human mate
preferences: evolutionary hypotheses tested in 37
cultures. Behavioral and Brain Sciences 12(1): 1-49.

Buss DM (1995) The Evolution of Desire. New York:
Basic Books.

Freeman D (1983) Margaret Mead and Samoa: The
making and unmaking of an anthropological myth.
Cambridge, MA: Harvard University Press.

Skinner BF (1938) The behavior of organisms. New
York: Appleton Century.

Mead M (1928) Coming of Age in Samoa. A Psychological
Study of Primitive Youth for Western Civilisation. New
York: William Morrow 31(3): 532-534.

Ekman P, Friesen WV (1971) Constants across cultures
in the face and emotion. Journal of Personality and Social
Psychology 17(2): 124-129.

Eibesfeldt IE (1973) Social communication and
movement. New York: Academic Press.

Hess U, Thibault P (2009) Darwin and emotion
expression. American Psychologist 64(2): 120-128.

https://academicstrive.com/OAJBSP/

https://academicstrive.com/submit-manuscript.php


https://academicstrive.com/OAJBSP/
https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/OAJBSP/
https://www.nature.com/articles/2011145a0
https://www.nature.com/articles/2011145a0
https://brandvainlab.files.wordpress.com/2014/11/williams-1966.pdf
https://brandvainlab.files.wordpress.com/2014/11/williams-1966.pdf
https://brandvainlab.files.wordpress.com/2014/11/williams-1966.pdf
https://www.nhbs.com/charles-darwin-the-shaping-of-evolutionary-thinking-book
https://www.nhbs.com/charles-darwin-the-shaping-of-evolutionary-thinking-book
https://pubmed.ncbi.nlm.nih.gov/5875341/
https://pubmed.ncbi.nlm.nih.gov/5875341/
https://www.nature.com/articles/265441a0
https://www.nature.com/articles/265441a0
https://www.nature.com/articles/308541a0
https://www.nature.com/articles/308541a0
https://www.nature.com/articles/308541a0
https://greatergood.berkeley.edu/images/uploads/Trivers-EvolutionReciprocalAltruism.pdf
https://greatergood.berkeley.edu/images/uploads/Trivers-EvolutionReciprocalAltruism.pdf
https://psycnet.apa.org/record/1989-98570-000
https://psycnet.apa.org/record/1989-98570-000
https://psycnet.apa.org/record/1989-98570-000
https://psycnet.apa.org/record/1992-98504-000
https://psycnet.apa.org/record/1992-98504-000
https://psycnet.apa.org/record/1992-98504-000
https://pubmed.ncbi.nlm.nih.gov/8483982/
https://pubmed.ncbi.nlm.nih.gov/8483982/
https://pubmed.ncbi.nlm.nih.gov/8483982/
https://www.worldcat.org/title/ant-and-the-peacock-altruism-and-sexual-selection-from-darwin-to-today/oclc/426214736
https://www.worldcat.org/title/ant-and-the-peacock-altruism-and-sexual-selection-from-darwin-to-today/oclc/426214736
https://www.worldcat.org/title/ant-and-the-peacock-altruism-and-sexual-selection-from-darwin-to-today/oclc/426214736
https://ontherapyaspse.files.wordpress.com/2012/04/geoffrey-miller-the-mating-mind.pdf
https://ontherapyaspse.files.wordpress.com/2012/04/geoffrey-miller-the-mating-mind.pdf
https://pubmed.ncbi.nlm.nih.gov/10859570/
https://pubmed.ncbi.nlm.nih.gov/10859570/
https://www.cambridge.org/core/books/evolution-of-language/2347BC6741639875250495BA3435056F
https://www.cambridge.org/core/books/evolution-of-language/2347BC6741639875250495BA3435056F
https://teoriaevolutiva.files.wordpress.com/2014/02/darwin-c-the-descent-of-man-and-selection-in-relation-to-sex.pdf
https://teoriaevolutiva.files.wordpress.com/2014/02/darwin-c-the-descent-of-man-and-selection-in-relation-to-sex.pdf
https://www.cambridge.org/core/journals/behavioral-and-brain-sciences/article/sex-differences-in-human-mate-preferences-evolutionary-hypotheses-tested-in-37-cultures/0E112ACEB2E7BC877805E3AC11ABC889
https://www.cambridge.org/core/journals/behavioral-and-brain-sciences/article/sex-differences-in-human-mate-preferences-evolutionary-hypotheses-tested-in-37-cultures/0E112ACEB2E7BC877805E3AC11ABC889
https://www.cambridge.org/core/journals/behavioral-and-brain-sciences/article/sex-differences-in-human-mate-preferences-evolutionary-hypotheses-tested-in-37-cultures/0E112ACEB2E7BC877805E3AC11ABC889
https://openresearch-repository.anu.edu.au/handle/1885/114717
https://openresearch-repository.anu.edu.au/handle/1885/114717
https://openresearch-repository.anu.edu.au/handle/1885/114717
https://psycnet.apa.org/record/1939-00056-000
https://psycnet.apa.org/record/1939-00056-000
file:///C:\Users\Datalyf%2012\Downloads\jstor.org\stable\661285
file:///C:\Users\Datalyf%2012\Downloads\jstor.org\stable\661285
file:///C:\Users\Datalyf%2012\Downloads\jstor.org\stable\661285
https://psycnet.apa.org/record/1971-07999-001
https://psycnet.apa.org/record/1971-07999-001
https://psycnet.apa.org/record/1971-07999-001
https://psycnet.apa.org/record/2009-01602-003
https://psycnet.apa.org/record/2009-01602-003

	Abstract
	Introduction
	Sex and Emotions–Darwin’s other Great Works
	Inclusive Fitness Theory and the Concept of Kin Selection
	Human Reciprocal Altruism
	Sexual Selection Theory as Applied to Language and Cognition
	Moreover, he later states

	Sex Differences in Human Mate Choice Criteria and Behaviour
	Conclusion
	References

