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THAT AFTER DARWIN (1871) ,  SEXUAL 

SELECT ION WAS LARGELY  IGNORED 

UNTIL  ROBERT  TR IVERS (1972) 

RESURRECTED THE  THEORY

Erika Lorraine Milam

Like almost everything  else important in evolutionary theory, 
Charles Darwin discovered sexual selection. . . .  After Darwin, the 
concept of sexual selection was largely ignored until 1972, when 
Robert L. Trivers resurrected the topic.

— John Alcock, Animal Behavior: An Evolutionary Approach 
(1989)

It took time for Robert Trivers’s (b. 1943) professional reputa-
tion to grow. Before enrolling as a biology graduate student at 
Harvard University in the late 1960s, Trivers worked for a small 
Cambridge- based educational or ga ni za tion helping to produce a 
yearlong program for elementary school children called Man: A 
Course of Study (or MACOS). He fi rst learned about evolution 
within this context, crafting short books such as Animal Adapta-
tion, Natural Selection, and Innate and Learned Behavior.1 He 
had majored in history as an undergraduate, and his experience 
with MACOS gave him new hope for elaborating the reasons why 
humans (and animals) behave as they do. Thus inspired, Trivers 
published several papers in the early 1970s that became crucial 
to the burgeoning fi eld of sexual selection over the course of the 
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next de cade. As increasing numbers of biologists focused their re-
search on the mating behavior of animals, they cited Trivers’s pa-
pers—on reciprocal altruism, parental investment, the sex ratios of 
offspring, and parent- offspring confl ict. As sexual selection found 
its footing as a fi eld, so, too, did Trivers as one of its intellectual 
leaders. The suggestion, however, that Trivers single- handedly “res-
urrected the topic” following a century of neglect could make sense 
only after redefi ning sexual selection as a concept studied solely in 
animals under natural conditions.2

Given his commitment to natural selection, Charles Darwin 
(1809–1882) needed to explain how members of the same spe-
cies could differ dramatically in their appearance and behavior. 
If natural selection shaped traits that fostered survival, then surely 
all members of the population would come to look rather sim-
ilar. Sexual selection affected traits that improved reproduction, 
however, and created room for the evolution of stable differences 
between the sexes.3 Darwin included two elements in his original 
formulation of sexual selection.4 The fi rst, male- male competition, 
specifi ed that just as members of a species vie for access to re-
sources such as food or territory, males compete for access to 
fertile females. The second, female choice, laid the basis of this 
competition at the feet of females, who prefer to mate with some 
males rather than others.

For Darwin, the give- and- take of these two forces— male com-
petition for mates and female choice of prospective suitors— 
explained why in some species males and females look so different 
from each other: competition between males led to war arma-
ments, such as horns, whereas female choice accounted for male 
beauty. For humans, moreover, Darwin used sexual selection to 
elucidate the origin of the apparent physical differences that con-
temporary racial scientists used to defi ne ethnic groups.5 Both 
mechanisms implied a mental awareness of self and others that 
natural historians  were reluctant to attribute to animals, a problem 
accentuated by Darwin’s use of anthropomorphic language to 
elaborate female choice. That human men and women make such 
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judgments all the time remained uncontroversial and indeed be-
came a crucial element of the fl ourishing eugenics movement in 
Great Britain as well as abroad.6

In later de cades, biologists explored the effects of mate choice 
in lizards, fi sh, and especially the ubiquitous, quickly breeding 
fruit fl ies that came to embody research in experimental pop-
ulation ge ne tics after the Second World War.7 Rather than con-
ceiving of sexual selection as a mechanism creating morphological 
differences between the sexes, however, these investigators typ-
ically suggested that mate choice would act to maintain repro-
ductive isolation between species in evolutionary time. Many 
population ge ne ticists and theorists came to question a clear 
distinction between sexual and natural selection. Additionally, 
they studiously avoided the anthropomorphic language that had 
contributed to the skepticism with which Darwinian female 
choice was initially greeted.

For biologists such as Lee Ehrman (b. 1935) and Claudine Petit 
(1920–2007), female fruit fl ies  were notoriously par tic u lar in ac-
cepting suitors, mating only with males of the same species (by way 
of contrast, such discrimination did not characterize the mating be-
havior of male fl ies). By the 1960s, even mathematically inclined 
zoologists, such as Peter O’Donald (b. 1935) and John Maynard 
Smith (1920–2004), modeled the conditions under which sexual 
selection might have mea sur able effects on the mating success of 
individuals and whether it might serve as a mechanism for spe-
ciation without geographic isolation.8

Even if these investigations  were far from common within the 
zoological community, Trivers knew of their existence and drew 
on them in composing his fi rst forays into evolutionary theory. 
To see Trivers as Darwin’s long- awaited heir, in other words, re-
quired redefi ning research on female choice in previous de cades 
as something other than investigations into sexual selection— 
discrediting it either because of its association with eugenic theory 
or because it merely established the mathematical plausibility of 
sexual selection as an evolutionary mechanism but provided no 
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empirical proof. None of this, however, explains the skyrocketing 
importance of Trivers himself to the identity of sexual selection 
as a fi eld.

In the fi rst of his seminal papers on evolutionary biology, 
Trivers described his theory of reciprocal altruism as an intuitive 
concept— “you scratch my back and I’ll scratch yours”— that 
could form the basis of social cooperation in human (and animal) 
societies.9 Cooperation among relatives made sense to Trivers be-
cause any effort individuals expended on their relatives, even at 
great personal cost, would help spread the genes they shared in 
the next generation. More diffi cult was the question of why non-
relatives behaved altruistically toward one another, when individ-
uals that cheated the system could gain all of the benefi t at no 
cost. By linking present cooperation to future benefi t (a kind of 
anthropological gift culture applied to evolutionary theory), 
Trivers noted that cheaters, if caught, would be excluded from 
such mutually benefi cial networks of exchange.10 He thus ex-
plained the evolution of cooperative social behavior as a balance 
between innate tendencies to behave kindly and to cheat, and held 
in check with a healthy dose of suspicion, all without recourse to 
a universal altruistic impulse.11

Turning his attention to mate choice, Trivers reasoned that 
males and females invested different amounts of resources in their 
offspring— whereas a male peacock might father numerous chicks 
with several females, expending little energy taking care of his 
young, a female peacock devoted far more time, attention, and 
resources to ensuring the survival of the few hatchlings she could 
produce in a season.12 This difference in parental investment 
meant that a male’s reproductive capacity would far outstrip any 
female’s potential reproduction. Thus, we should expect females 
to be far pickier in their mate choices than males, and Darwin 
had been right to emphasize female choice and male competition 
as the dominant mechanisms of sexual selection. Trivers further 
put his fi nger on the pulse of the times: men and women, in his 
scenario, wanted different things out of marriage and life. These 
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underlying evolutionary urges might then provide one basis for 
the confl ict between the sexes in contemporary society.13

Browsing through the pages of iterative editions of John Al-
cock’s (b. 1942) textbook on Animal Behavior reveals both the 
centrality of Trivers’s research to the expanding fi eld of sexual se-
lection and Trivers’s mythic role within that community.14 Al-
cock published the fi rst edition of his textbook in 1975, only six 
years after he had earned his PhD at Harvard, where— given their 
mutual interests in animal behavior—he likely knew Trivers. Cer-
tainly Alcock greatly admired the sociobiological theories that 
Edward O. Wilson (b. 1929) generated at Harvard in the years 
after he left and the theoretical heft his former colleagues derived 
from applying game theory and mathematical models to the evo-
lutionary pro cess.15 Animal Behavior ultimately went through 
nine editions and became one of the most pop u lar college text-
books on the subject.16 Not until the second edition (1979), how-
ever, did Alcock mention Trivers’s contributions as “exceptionally 
important.”17 In the next rewrite, he expanded this view, sug-
gesting that Trivers’s work on parental investment had been “ex-
tremely infl uential in the rebirth of interest in sexual selection.”18 
By the late 1980s, Alcock invoked Darwin as the founder of all 
“important” aspects of evolutionary theory, including sexual se-
lection, and a couple of paragraphs later ascribed to Trivers the 
theory’s “resurrection.” Even to Alcock, then, Trivers’s key role as 
an evolutionary theorist had not been obvious from the outset.

Over the course of the 1980s, a new generation of biologists 
appropriated sexual selection as a theory explaining the evolu-
tion of reproductive behavior in animals and humans. Their 
fi eld- based research on animal courtship provided an important 
foil for the even more remarkable growth of molecular biology 
and ge ne tics. These zoologists saw the previous de cades as lacking 
both careful observations of sexual behavior in wild species and 
a theoretical frame by which to interpret them. By demarcating 
their discipline as newly important within the biological sciences, 
they simultaneously redefi ned its history as characterized by a 
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substantial eclipse in sexual selection from the time of Darwin to 
the 1970s. In this context, Trivers became a hero who had van-
quished the ignorance of earlier generations.19

In subsequent editions of Alcock’s textbook, however, Trivers’s 
prominence receded. Alcock began by distancing Darwin from 
Trivers, inserting between them several pages that described the 
nuances of sexual selection for current research.20 Then he re-
moved Trivers entirely as a central fi gure uniting the fi eld, opting 
instead to review his contributions in four separate places, each 
associated with one of his main papers.21 Why? As the study of 
sexual selection gained institutional grounding, garnered profes-
sional authority, and expanded dramatically, Trivers’s early studies 
no longer held the community together. Additionally, Trivers had 
not produced more groundbreaking work along the lines of his 
fi rst publications, and he was plagued by personality confl icts 
with colleagues.22 Given the widely acknowledged eclipse of his 
theory, Darwin took pre ce dence as the sole iconic fi gure in the 
history of sexual selection.23

A large number of issues played a role in building the myth 
that sexual selection had been eclipsed for a century, primarily 
because of female choice. Ideologically, after the Second World 
War, biologists sought to distance themselves from theories as-
sociated with eugenics. As professional scientists turned their at-
tention to animal behavior, anthropomorphism became associ-
ated with amateurs and armchair scientists. Shifting dynamics 
within professional biology made a difference, too. Researchers 
investigating sexual selection in the 1970s worked primarily in 
natural environments and self- consciously dissociated their work 
from earlier laboratory research.

Even so, scientifi c heroes in textbooks last only as long as they 
are useful pedagogically or disciplinarily. For a brief time Triv-
ers’s story fulfi lled both functions. Parental investment provided 
an easy conceptual bridge to more recent work in the fi eld, and 
Trivers’s theories anchored a methodologically diverse commu-
nity. In succeeding de cades, research on sexual selection has 
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branched out in many new directions.24 Trivers, in turn, has once 
again picked up questions over which he fi rst puzzled while 
working for MACOS: In a world where clear perceptions matter, 
how can we understand the value of deceit and self- deception in 
our lives?25 Despite the increasing divergence of these legacies, bi-
ologists continue to demarcate sexual selection from other ways of 
exploring the natural world, treating it as a static set of tools devel-
oped by Darwin to explain differences between the sexes. As a 
result, the myth that sexual selection was virtually forgotten 
for almost a century persists, albeit without Trivers as its sole 
redeemer.
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structuralist but joins Darwin in a mystifying approach to abiogen-
esis, which was an accommodation not only to the limitations of his 
theory of natural selection but also to the religious sensibilities of his 
contemporaries.

12. David N. Livingstone, Dealing with Darwin: Place, Politics and 
Rhetoric in Religious Engagements with Evolution (Baltimore: Johns 
Hopkins University Press, 2014).

13. John C. Greene, Science, Ideology and World View (Berkeley and 
Los Angeles: University of California Press, 1981), 7.

14. In Scotland (Edinburgh) and Ireland (both Belfast and Dublin), 
German structuralism had strong scientifi c repre sen ta tion and held its 
ground until well after the appearance of The Origin of Species.

15. Lynn K. Nyhart, Biology Takes Form: Animal Morphology and 
the German Universities, 1800–1900 (Chicago: University of Chicago 
Press, 1995).

16. Nicolaas Rupke, Alexander von Humboldt: A Metabiography 
(Chicago: University of Chicago Press, 2008), 88–92.

17. Stephen Jay Gould, foreword to Basic Questions in Paleontology: 
Geologic Time, Organic Evolution, and Biological Systematics, by 
Otto H. Schindewolf (Chicago: University of Chicago Press, 1993), xi.

18. Richard Dawkins, Climbing Mount Improbable (New York: W. W. 
Norton, 1996), 28.

19. Ernst Mayr, The Growth of Biological Thought : Diversity, Evo-
lution and Inheritance (Cambridge MA  : Harvard University Press, 
1982).

20. This chapter is a condensed digest of the history of the structur-
alist approach to organic evolution on which I am currently working, 
provisionally entitled Roll Over, Darwin: The Structuralist Tradition in 
Evolutionary Biology.

MYTH 14. THAT AFTER DARWIN (1871), SEXUAL SELECTION 
WAS LARGELY IGNORED UNTIL ROBERT TRIVERS (1972) 
RESURRECTED THE THEORY

Thanks to Kostas Kampourakis and Ronald Numbers for or ga niz ing this volume 
and their keen editorial advice, as well as to Dick Burian for his thoughtful com-
ments on an earlier version of this chapter. The engaging conversation at the His-
torical Myths about Science conference coordinated by Nicolaas Rupke enriched 
my thinking about sexual selection and many other topics as well; thank you to 
all the participants.
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Epigraph: John Alcock, Animal Behavior: An Evolutionary Approach, 
4th ed. (Sunderland, MA: Sinauer, 1989), 398.

1. Man: A Course of Study, Animal Adaptation (Washington, DC: 
Curriculum Development Associates, 1970); Man: A Course of Study, 
Natural Selection (Washington, DC: Curriculum Development Associ-
ates, 1970); Man: A Course of Study, Innate and Learned Behavior 
(Washington, DC: Curriculum Development Associates, 1970).

2. Beginning in the 1970s, botanists also explored whether sexual se-
lection theory might provide a useful set of theoretical tools for thinking 
about variation in fertilization success in plants, but their research has 
attracted less scholarly attention; see, for example, Mary  F. Willson, 
“Sexual Selection in Plants,” American Naturalist 113 (1979): 777–790.

3. For Charles Darwin’s most thorough explanation of the differences 
between natural and sexual selection, see Descent of Man and Selection 
in Relation to Sex, 2 vols. (London: John Murray, 1871).

4. Darwin fi rst described sexual selection in On the Origin of Species 
(London: John Murray, 1859).

5. See, for example, Henrika Kuklick, The Savage Within: The Social 
History of British Anthropology (Cambridge: Cambridge University 
Press, 1993); and B. Ricardo Brown, Until Darwin: Science, Human Va-
riety and the Origins of Race (London: Pickering and Chatto, 2010).

6. For example, Angelique Richardson, Love and Eugenics in the Late 
Nineteenth Century: Rational Reproduction and the New Woman (New 
York: Oxford University Press, 2008); Erika Lorraine Milam, Looking 
for a Few Good Males: Female Choice in Evolutionary Biology (Balti-
more: Johns Hopkins University Press, 2010); and Kimberly Hamlin, 
From Eve to Evolution: Darwin, Science, and Women’s Rights in Gilded 
Age America (Chicago: University of Chicago Press, 2014).

7. On laboratory studies of sexual selection in these years, see Erika 
Lorraine Milam, “ ‘The Experimental Animal from the Naturalist’s 
Point of View’: Evolution and Behavior at the AMNH, 1928–1954,” 
in Descended from Darwin: Insights into the History of Evolutionary 
Studies, 1900–1970, ed. Joe Cain and Michael Ruse, Transactions of the 
American Philosophical Society, vol. 99, pt. 1 (Philadelphia: American 
Philosophical Society, 2009), 157–178. On the scientifi c authority of Dro-
sophila, see Robert Kohler, Lords of the Fly: Drosophila Ge ne tics and the 
Experimental Life (Chicago: University of Chicago Press, 1994).

8. Milam, Looking for a Few Good Males, ch. 5.
9. Robert Trivers, “The Evolution of Reciprocal Altruism,” Quarterly 

Review of Biology 46 (1971): 35–57; quotation from Robert Trivers, 
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Natural Selection and Social Theory: Selected Papers of Robert Trivers 
(New York: Oxford University Press, 2002), 5.

10. See, for example, Marcel Mauss, The Gift, trans. W. D. Halls 
(London: Routledge, 1990).

11. On the declining fortunes of group selection during this period, 
see Mark Borello, Evolutionary Restraints: The Contentious History of 
Group Selection (Chicago: University of Chicago Press, 2010).

12. Robert Trivers, “Parental Investment and Sexual Selection,” 
in Sexual Selection and the Descent of Man, 1871–1971, ed. Bernard 
Campbell (Chicago: Aldine, 1972), 136–179.

13. Trivers’s two other publications of the early 1970s  were Robert 
Trivers and Daniel Willard, “Natural Selection of Parental Ability to 
Vary the Sex Ratio of Offspring,” Science 179 (1973): 90–92; and 
Robert Trivers, “Parent- Offspring Confl ict,” American Zoologist 14 
(1974): 247–262.

14. Alcock, Animal Behavior: An Evolutionary Approach (Sunder-
land, MA: Sinauer, 1975); 2nd edition (1979); 3rd edition (1984); 4th 
edition (1989); 5th edition (1993); 6th edition (1998); 7th edition (2001); 
8th edition (2005); 9th edition (2009).

15. E. O. Wilson, Sociobiology: A New Synthesis (Cambridge, MA: 
Harvard University Press, 1975); Paul Erickson, “Mathematical Models, 
Rational Choice, and the Search for Cold War Culture,” Isis 101 (2010): 
386–392.

16. In contrast, Douglas Futuyma produced an equally pop u lar text-
book, Evolutionary Biology, in which he treated sexual selection as a 
subset of natural selection, and used the fi nal chapter of the book to 
argue against the application of evolutionary theory to human behavior. 
Futuyma, Evolutionary Biology (Sunderland, MA: Sinauer, 1979).

17. Alcock, Animal Behavior, 2nd ed., 259.
18. Alcock, Animal Behavior, 3rd ed., 380.
19. On “great men” and heroic narratives in the history of science, 

see Misia Landau, “Human Evolution as Narrative,” American Scientist 
72 (1984): 262–268; Mary Jo Nye, “Scientifi c Biography: History of Sci-
ence by Another Means,” Isis 97 (2006): 322–329; and Mott Greene, 
“Writing Scientifi c Biography,” Journal of the History of Biology 40 
(2007): 727–759. If the conventional structures of scientifi c biographies 
have changed little in the past de cades, neither have the means by which 
textbook authors associate scientifi c theories with the identity of the 
“discoverers.”

20. The wording, however, remained identical; Alcock, Animal Be-
havior, 5th ed., 400, 402.
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21. Alcock, Animal Behavior, 6th ed., 439.
22. See the self- refl ective essays in Trivers, Natural Selection and So-

cial Theory.
23. In the eighth and ninth editions, Alcock softened even Darwin’s 

omniscience, writing, “The realization that the members of a species can 
determine who gets to reproduce and who fails to do so led Charles 
Darwin to propose that evolutionary chance could be driven by sexual 
selection.” Alcock, Animal Behavior, 8th ed., 338; Alcock, Animal Be-
havior, 9th ed., 340.

24. See, for example, the storm of controversy engendered by Joan 
Roughgarden’s challenge to the fi eld: Joan Roughgarden, The Genial 
Gene: Deconstructing Darwinian Selfi shness (Berkeley and Los Angeles: 
University of California Press, 2009).

25. Robert Trivers, Folly of Fools: The Logic of Deceit and Self- 
Deception in Human Life (New York: Basic Books, 2011).

MYTH 15. THAT LOUIS PASTEUR DISPROVED SPONTANEOUS 
 GENERATION ON THE BASIS OF SCIENTIFIC OBJECTIVITY

I would like to acknowledge David Rudge for providing feedback from the 
meeting that I could not attend, and the very careful work of John Farley and the 
late Gerry Geison on Pasteur’s work regarding spontaneous generation and its 
sociopo liti cal context.

Epigraph: Thomas S. Hall, Ideas of Life and Matter, 2 vols. (Chicago: 
University of Chicago Press, 1969), 2:294.

1. Auguste Lutestaud, quoted in Gerald L. Geison, The Private Sci-
ence of Louis Pasteur (Prince ton, NJ: Prince ton University Press, 1995), 
facing table of contents page.

2. Ibid., 111.
3. Summarized in John Farley, The Spontaneous Generation Contro-

versy from Descartes to Oparin (Baltimore: Johns Hopkins University 
Press, 1974), 94–96.

4. Garland E. Allen and Jeffrey J. W. Baker, Biology: Scientifi c  Pro cess 
and Social Issues (New York: John Wiley and Sons, 2001), 59–61.

5. Clémence Royer, De l’origine des Espèces par Sélection Naturelle 
(Paris: Guillaumin and Masson, 1862).

6. Renan, Ernest. Vie de Jésus (Paris: Nelson; Calmann- Levy, 
1863).

7. Félix Pouchet, Hétérogénie; ou Traité de la Génération Spontanée 
(Paris: Baillière, 1859).

8. Geison, Private Science of Louis Pasteur, 125–127.
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