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    OXFORD L IBRARY OF  PSYCHOLOGY   

  Th e  Oxford Library of Psychology,  a landmark series of handbooks, is published 
by Oxford University Press, one of the world’s oldest and most highly respected 
publishers, with a tradition of publishing signifi cant books in psychology. Th e 
ambitious goal of the  Oxford Library of Psychology  is nothing less than to span a 
vibrant, wide-ranging fi eld and, in so doing, to fi ll a clear market need. 

 Encompassing a comprehensive set of handbooks, organized hierarchically, the 
 Library  incorporates volumes at diff erent levels, each designed to meet a distinct 
need. At one level is a set of handbooks designed broadly to survey the major 
subfi elds of psychology; at another are numerous handbooks that cover impor-
tant current focal research and scholarly areas of psychology in depth and detail. 
Planned as a refl ection of the dynamism of psychology, the  Library  will grow 
and expand as psychology itself develops, thereby highlighting signifi cant new 
research that will impact on the fi eld. Adding to its accessibility and ease of use, 
the  Library  will be published in print and, later on, electronically. 

 Th e  Library  surveys psychology’s principal subfi elds with a set of handbooks that 
capture the current status and future prospects of those major subdisciplines. Th is 
initial set includes handbooks of social and personality psychology, clinical psy-
chology, counseling psychology, school psychology, educational psychology, indus-
trial and organizational psychology, cognitive psychology, cognitive neuroscience, 
methods and measurements, history, neuropsychology, personality assessment, 
developmental psychology, and more. Each handbook undertakes to review one 
of psychology’s major subdisciplines with breadth, comprehensiveness, and exem-
plary scholarship. In addition to these broadly conceived volumes, the  Library  also 
includes a large number of handbooks designed to explore in depth more special-
ized areas of scholarship and research, such as stress, health and coping, anxiety and 
related disorders, cognitive development, or child and adolescent assessment. In 
contrast to the broad coverage of the subfi eld handbooks, each of these latter vol-
umes focuses on an especially productive, more highly focused line of scholarship 
and research. Whether at the broadest or most specifi c level, however, all of the 
 Library  handbooks off er synthetic coverage that reviews and evaluates the relevant 
past and present research and anticipates research in the future. Each handbook 
in the  Library  includes introductory and concluding chapters written by its editor 
to provide a road map to the handbook’s table of contents and to off er informed 
anticipations of signifi cant future developments in that fi eld. 

 An undertaking of this scope calls for handbook editors and chapter authors who 
are established scholars in the areas about which they write. Many of the nation’s 
and world’s most productive and most highly respected psychologists have agreed to 
edit  Library  handbooks or write authoritative chapters in their areas of expertise. 
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 For whom has the  Oxford Library of Psychology  been written? Because of its 
breadth, depth, and accessibility, the  Library  serves a diverse audience, including 
graduate students in psychology and their faculty mentors, scholars, researchers, 
and practitioners in psychology and related fi elds. Each will fi nd in the  Library  the 
information they seek on the subfi eld or focal area of psychology in which they 
work or are interested. 

 Befi tting its commitment to accessibility, each handbook includes a compre-
hensive index, as well as extensive references to help guide research. And because 
the  Library  was designed from its inception as an online as well as a print resource, 
its structure and contents will be readily and rationally searchable online. Further, 
once the  Library  is released online, the handbooks will be regularly and thor-
oughly updated. 

 In summary, the  Oxford Library of Psychology  will grow organically to provide a 
thoroughly informed perspective on the fi eld of psychology, one that refl ects both 
psychology’s dynamism and its increasing interdisciplinarity. Once published 
electronically, the  Library  is also destined to become a uniquely valuable interac-
tive tool, with extended search and browsing capabilities. As you begin to consult 
this handbook, we sincerely hope you will share our enthusiasm for the more 
than 500-year tradition of Oxford University Press for excellence, innovation, and 
quality, as exemplifi ed by the  Oxford Library of Psychology.  

 Peter E. Nathan 
 Editor-in-Chief 

  Oxford Library of Psychology  
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C H A P T E R

     Todd K.     Shackelford   ,    Aaron T.     Goetz   ,    James R.     Liddle   ,   and    Lance S.     Bush   

       Abstract

This chapter provides an introduction to and brief overview of empirical and 
theoretical work on sexual confl ict in humans, some of which is showcased in the 
current volume. We begin the chapter with a brief review of evolution by natural 
selection. We then discuss the application of evolutionary principles to psychology, 
with a focus on human psychology. With this background established, we present 
an overview of theory and research on sexual confl ict in humans. Sexual confl ict 
was a recurrent feature of human evolutionary history, just as it has been in every 
sexually reproducing species that does not practice lifelong genetic monogamy. 
One source of much of the confl ict between men and women can be reduced to an 
asymmetry in reproductive biology: Fertilization and gestation occur within women, 
not men. This asymmetry produces (1) sex differences in minimum obligatory 
parental investment and (2) paternity uncertainty, but maternity certainty. These 
consequences of internal fertilization and gestation help to account for many 
phenomena in humans, including sexual coercion, commitment skepticism, sexual 
overperception, and a host of adaptations associated with sperm competition. 

 Key Words: sexual confl ict in humans, infi delity, paternity uncertainty, 
sperm competition 

 An understanding of sexual confl ict, in general, and 
human psychological and physiological adaptation 
to sexual confl ict, in particular, requires familiarity 
with the basics of evolutionary theory. Many excel-
lent introductions to evolution exist to which we 
refer readers (see Coyne, 2009; Dawkins, 2009; 
Dennett, 1995; Mayr, 2001). We nevertheless begin 
with a brief overview of evolution that will lead us 
into the subject of this chapter. 

     A Primer on Evolution 
   Th ree conditions must be met for evolution to 

produce the complexity and variety of organisms 
we see today. In a population of reproducing organ-
isms, so long as there is variation of traits, herita-
bility of these variations, and a nonrandom impact 
of these variations on survival and reproduction, 

evolution by natural selection will occur (Darwin, 
1859/2006). 

 Th e fi rst component of evolution by natural 
selection is variation. If we consider a population 
of sexually reproducing organisms, we will note 
that individual members of that species diff er. Dif-
ferences in coloration, size, and a plethora of other 
traits that may or may not be easily perceived are 
always present. Th ese diff erences result from the 
recombination of parent genes in off spring, and 
from the occasional mutation of genes. Th e key 
point is that without variation, there is nothing 
available for natural selection to “select.” 

 Th e second component of evolution by natu-
ral selection is heritability. Even with variation in a 
population, if these variations are not passed down 
from parents to off spring with relatively high fi delity, 

Sexual Confl ict in Humans    1 
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natural selection cannot operate. Fortunately, the 
“recipe” for most of an organism’s characteristics is 
supplied by the genes inherited from its parents, and 
the replication of genes during meiosis is a process 
marked by exceptionally high fi delity. 

 Th e third component of evolution by natural 
selection is diff erential reproduction. Th ere is a 
struggle for existence, and not every organism is 
successful at surviving and reproducing. Herita-
ble variation acts as a nonrandom determinant of 
which organisms will survive and reproduce. Over 
hundreds, thousands, or millions of generations, 
inherited traits that promote greater survival and 
reproductive success accumulate, whereas alterna-
tive traits vanish from the gene pool. Th is is natural 
selection, the primary mechanism by which evolu-
tion occurs. 

 A key product of natural selection is adapta-
tion—a characteristic that is reliably inherited from 
parents and that aids an organism in survival and 
reproduction. But organisms are not comprised 
entirely of adaptations. In addition to adaptations, 
organisms may have many features best character-
ized as by-products or noise (Buss, Haselton, Shack-
elford, Bleske, & Wakefi eld, 1998). A by-product 
is a characteristic that exists as an incidental con-
sequence of an adaptation. Researchers have noted 
many examples of by-products. Th e whiteness of 
bones, for instance, is not an adaptation but a by-
product of the build-up of calcium, an adaptation 
designed to produce bones that are not easily broken 
(Buss et al., 1998; Symons, 1992). Noise, on the 
other hand, is not an adaptation or a by-product of 
an adaptation but refers instead to random changes 
in gene frequency that have no survival or reproduc-
tive impact on an organism. 

 Th ese three products of natural selection are 
important to keep in mind when considering human 
psychology from an evolutionary perspective. Before 
discussing the application of evolutionary psychol-
ogy to sexual confl ict in humans, it is important for 
readers to have a clear understanding of what evolu-
tionary psychology is, and what it is not. 

     Defi ning Evolutionary Psychology 
   Most readers will be familiar with an overview 

similar to the preceding account, but the full impli-
cations of natural selection are often overlooked. It 
is not simply the case that arms and legs and eyes 
and ears were shaped by natural selection as tools for 
survival. Behavior is no less important to an organ-
ism’s reproductive success, and its behavior must be 
suited to its environment. It is no coincidence that 

a tiger has a mind built for hunting prey and a deer 
has the mind of an herbivore. But behavior is not 
like eyes or ears. Th e question arises as to how natu-
ral selection selects for variations in behavior when, 
after all, genes are recipes for building a body, and 
a behavior is not a physical structure you can build 
with the right combination of proteins. 

 Th e answer to this question lies in the evolu-
tion of the brain, the organ that produces behav-
ior. It is readily apparent how natural selection can 
favor genetic variants that have a direct impact on 
the structure of an organism’s bones or the color 
of its skin, but some adaptations are indirect. For 
instance, Gaulin and McBurney (2001, p. 26) note 
that, “selection can improve the effi  ciency of blood 
circulation only by improving the design of the 
circulatory organs such as the heart, arteries, and 
veins.” Natural selection likewise selects for behav-
ior indirectly, by selecting for variation in the infor-
mation-processing mechanisms of the brain. 

 Evolutionary psychology represents this appli-
cation of evolutionary principles to the study of 
the human mind. Evolutionary psychology is not 
a particular subdiscipline or fi eld of study within 
psychology, but an approach that can be applied 
to all areas of psychological research (Gaulin & 
McBurney, 2008; Tooby & Cosmides, 1992). For 
example, an evolutionary psychological approach 
has been used to investigate adaptations related 
to social behavior (Cosmides, 1989), learning (Mac-
Donald, 2007; Weber & Depew, 2003), memory 
(McBurney, Gaulin, Devineni, & Adams, 1997), 
and perception (Rhodes, 2006). Th us, the applica-
tion of evolutionary principles to the study of the 
mind is not limited to a specifi c subject. All aspects 
of human cognition are ultimately explained by the 
structure and function of the evolved mechanisms 
of the mind. 

 Two key concepts that guide an evolutionary 
approach to psychology are the environment of evolu-
tionary adaptedness and evolved psychological mecha-
nisms. Th e implications of these key concepts—which 
are discussed below—grate against what has been 
termed the “standard social science model” (Tooby & 
Cosmides, 1992). It is instructive to briefl y highlight 
this shift in approach to the mind inspired by evolu-
tionary science before tackling the key concepts that 
distinguish an evolutionary psychological approach 
from other psychological perspectives. 

     A New Paradigm 
   Pinker (2002) notes that the mind has long been 

regarded as a sort of blank slate, void of content 
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prior to its fi rst experiences. According to this view, 
it is experience that molds and shapes the mind to 
suit its environment. With the advent of computer 
technology, this blank slate model evolved into a 
conception of the mind as a sort of general-purpose 
computer (Tooby & Cosmides, 1992). Th e mind 
was regarded as a device with a few basic processing 
principles that guided it in sorting out the content 
of experience. According to this perspective, the way 
we process information about the world, whether 
it is language or morals, customs or relationships, 
draws on the same content-independent, domain-
general cognitive mechanisms. 

 Evolutionary psychologists have abandoned 
the standard social science model. Over the past 
few decades, the confl uence of data streaming in 
from cognitive science, biology, and neuroscience 
has given way to a new paradigm in psychology 
(Pinker, 2002; Tooby & Cosmides, 1992). Evo-
lutionary psychologists have adopted a modular 
view of the mind, seeing the mind as possess-
ing distinct modules, or information-processing 
mechanisms, selected for processing particular 
types of input and generating particular types of 
output (Fodor, 1983). Rather than view the mind 
as a single, general-purpose organ, we can more 
accurately describe it as a set of organs, each with 
its own evolutionary history and its own special-
ized function. Diff erent selection pressures caused 
the evolution of distinct cognitive solutions to 
adaptive problems, a principle known as func-
tional specialization. 

  Evolved psychological mechanisms . Evolutionary 
psychologists maintain that the mind is comprised 
primarily of domain-specifi c mechanisms, although 
a few scholars have argued that one or a few rela-
tively more domain-general mechanisms also might 
exist (see MacDonald, 1991). Whatever the extent 
to which modularity applies to the human mind, 
we can note several characteristics to describe most 
evolved mechanisms that comprise human nature. 
Buss (2004) sums up the features of an evolved psy-
chological mechanism: 

      1.  It exists in the form that it does because it 
solved a specifi c problem of survival or reproduction 
recurrently over evolutionary history. 

    2.  It is designed to take in only a narrow slice of 
information. 

    3.  Th e input tells an organism the particular 
adaptive problem it is facing.

     4.  Th e input is transformed through decision 
rules into output. 

    5.  Th e output can be physiological activity, 
information to other psychological mechanisms, or 
manifest behaviors.  

   6.  Th e output is directed toward the solution to 
a specifi c adaptive problem (pp. 50–52).     

 For example, consider how a specifi c module 
for inducing fear of snakes would fi t the above 
criteria. First, such an adaptation would clearly 
solve a specifi c problem of survival: avoiding 
dangerous animals. Second, a module for detect-
ing dangerous animals may indeed take in only a 
limited type of information—it may induce the 
individual to pay special attention to serpentine 
forms and to motivate fear only in response a spe-
cifi c type of phenomena: perception of snakes. 
Th e third and fourth criteria are also met, in that 
the input—sensory processing of a snake or some-
thing snakelike—provides the individual with the 
information to produce a response appropriate to 
that particular input based on the adaptive prob-
lem that mechanism evolved to solve, which in 
turn activates a particular decision rule: fear and 
increased attention to the stimuli. Th e outcome 
of detecting a snake meets the fi nal criteria, as the 
evolved mechanism for fear of snakes induces the 
individual to take action to evade the danger, a 
physiological response evolved to prevent bodily 
harm. 

 It turns out that we do appear to possess an innate 
predisposition for noticing and fearing snakes, but 
we do not seem to possess a similar aversion to other 
dangerous stimuli, such as cars or guns (Hagen, 
2005; Öhman & Mineka, 2001). Th e apparent 
incongruity that arises from this fact is that mod-
ern hazards pose a more serious threat to many of 
us than do snakes. Th e solution to this dilemma is 
that snakes were a part of our ancestral environment 
for a long enough time to exert suffi  cient selection 
pressures to produce such a fear module, whereas 
relatively novel aspects of our environment, such as 
cars, have not had suffi  cient time or selective impact 
to drive natural selection to build a module for fear-
ing and avoiding them. Th is solution is clarifi ed by 
describing a second key concept of evolutionary 
psychology, the environment of evolutionary adapt-
edness. 

  Environment of evolutionary adaptedness . Th e 
importance of identifying the relevant features of 
the environment of evolutionary adaptedness for 
humans cannot be overstated. To generate testable 
hypotheses about the mental tools we should expect 
humans to have, we must know something about 
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the conditions under which our ancestors evolved. 
However, environment of evolutionary adapted-
ness does not refer to one specifi c habitat or time 
period. Rather, it represents, “a statistical composite 
of the adaptation-relevant properties of the ancestral 
environments encountered by members of ancestral 
populations, weighted by their frequency and their 
fi tness-consequences” (Tooby & Cosmides, 1990, 
pp. 386–387; see also Cosmides & Tooby, 1994; 
Daly & Wilson, 1999). For any given adaption, there 
was a particular set of selection pressures to which 
that adaptation arose as a solution. Th e conditions 
that gave rise to one adaptation will diff er from those 
that gave rise to another, and thus the environment 
of evolutionary adaptedness of each adaptation will 
diff er. For instance, an organism with both a shell 
and an acute sense of smell would likely have evolved 
these adaptations under diff erent circumstances and 
for diff erent reasons. Its ancestors may have evolved 
a keen sense of smell to locate food but evolved a 
shell to protect them from predators. Mental mod-
ules arose in the same way. A mental module for pre-
ferring specifi c foods would evolve under diff erent 
circumstances and solve a diff erent adaptive problem 
than a mental module for detecting whether some-
one is cheating in a social context. 

 Hagen (2005) points out that, “[E]nvironments 
change, so the causal structure of the environment 
an adaptation fi nds itself in may not correspond to 
the causal structure the adaptation evolved in, and 
therefore the adaptation may not work as designed” 
(p. 8). Th is leads us to an important observation: 
Given the plodding pace of evolution by natural 
selection, the mechanisms our minds possess took 
a crushingly long time to evolve, and for the vast 
majority of this time we lived in small tribes of 
nomadic hunter-gatherers (Pinker, 2002; Tooby & 
Cosmides, 1992). Several evolutionary psychologists 
(e.g., Pinker, 2002) have described modern humans 
as being stuck with a Stone Age mind, which under-
went much of its evolution in hunter-gatherer tribes 
under conditions that persisted over hundreds of 
thousands of years, but which in many respects dif-
fers from our modern environment (Hagen, 2008). 
Despite the slow pace of natural selection, how-
ever, we should not jump to the conclusion that 
the environment of evolutionary adaptedness for 
most human adaptations diff ers dramatically from 
the contemporary environment (Hagen, 2005). 
Although some features of our modern environ-
ments diff er from features of our ancestral environ-
ments, most of the adaptations we possess are likely 
to be operating as they were designed to operate. If 

they did not, and were our environments to have 
changed dramatically and rapidly from our ances-
tors, Hagen (2005) points out that we would prob-
ably be headed toward extinction:

  Th e human species is clearly not going extinct; hence 
the common belief that [evolutionary psychology] 
claims humans currently live in an entirely novel 
environment is incorrect. Most aspects of the 
modern environment closely resemble [aspects of 
our ancestral environments]. Hearts, lungs, eyes, 
language, pain, locomotion, memory, the immune 
system, pregnancy, and the psychologies underlying 
mating, parenting, friendship, and status all work 
as advertised – excellent evidence that the modern 
environment does not radically diverge from [our 
ancestral environments]. (p. 154)  

  Evolutionary psychologists do not argue that cur-
rent environments are “entirely novel,” and Hagen 
(2005) notes the many functional similarities 
between the ancestral past and the present. However, 
it does appear that until a few thousand years ago, 
our ancestors lived similarly to modern-day hunter-
gatherer tribes. Modern life in developed countries 
may be similar to the environments of our ancestors 
in many fundamental ways, but we cannot ignore 
the diff erences that exist. Modern technology, for 
example, now provides many humans with environ-
mental input that did not exist for the majority of 
our history as a species. Because the information-
processing mechanisms of the brain function by 
responding to environmental input, it is important 
to consider contemporary environments and the 
novel ways in which they may interact with evolved 
psychological mechanisms. 

 Th e concepts of evolved psychological mecha-
nism and environment of evolutionary adaptedness, 
although fundamental to evolutionary psychology, 
represent only a portion of the major tenets related 
to this approach to human behavior. But rather 
than simply continue to describe what evolution-
ary psychology  is , we believe it is useful to round 
out our description of evolutionary psychology by 
describing what it  is not , particularly by highlight-
ing and correcting some of the major misconcep-
tions associated with an evolutionary psychological 
approach to human behavior. 

     Myths, Misconceptions, and 
Misrepresentations of Evolutionary 
Psychology 

   Despite phenomenal growth in evolutionary psy-
chology, this perspective has continued to be plagued 
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by misconceptions and misrepresentations. An exhaus-
tive response to these criticisms is beyond the scope of 
the present chapter, and there are already numerous 
responses that address the majority of these criticisms 
(see Buss, 2004; Geher, 2006; Hagen, 2005; Kurzban, 
2002; Liddle & Shackelford, 2009; Sell, Hagen, 
Cosmides, & Tooby, 2003; Workman & Reader, 
2008). An audience new to an evolutionary approach 
to psychology might be put off  by many of these com-
mon misunderstandings, and a brief overview will 
serve to put such misunderstandings aside. 

  Misconception #1: Evolutionary psychology is pan-
adaptationist . One charge leveled against evolution-
ary psychologists is that they regard every aspect of 
behavior as an adaptation, and they have failed to 
acknowledge the importance of other sources of 
genetic change (Gould, 2000). Th is claim is false. 
Evolutionary psychologists have made a point of 
explicitly noting that evolution does not only lead 
to the production of adaptations, but it also results 
in the accumulation of by-products and noise 
(Kurzban, 2002, provides a copious list of evolu-
tionary psychologists stating as such). 

 But what makes this claim so obviously mistaken 
is that there are so many examples of evolutionary 
psychologists explicitly proposing and testing by-
product hypotheses. Symons (1979) hypothesized 
over 30 years ago that the human female orgasm is a 
by-product of an adaptation (namely, male orgasm). 
Other examples include Th ornhill and Palmer 
(2000) hypothesizing that rape is a by-product of 
the male sex drive, Pinker (1994) hypothesizing 
that music is a by-product of language and that art 
is a by-product of habitat selection, and Dawkins 
(2006) hypothesizing that religion is a by-product 
of evolved mechanisms that arose to solve adaptive 
problems unrelated to a religious predilection. Not 
only do evolutionary psychologists acknowledge the 
presence of by-products, their published works are 
saturated with references to them (see Buss, 2005). 

  Misconception #2: Evolutionary psychology is unsci-
entifi c . Another pair of criticisms frequently aimed 
at evolutionary psychology is that it consists of little 
more than ad hoc storytelling, and that it is based on 
untestable, unfalsifi able speculation over unknown 
details of our evolutionary past. Both of these criti-
cisms are based on the argument that we know too 
little about the relevant features of “the” environ-
ment of evolutionary adaptedness to make verifi able 
claims about the evolved architecture of the mind. 
For instance, Gould (2000) has asked, “…how can 
we possibly obtain the key information that would be 
required to show the validity of adaptive tales about 

the [environment of evolutionary adaptedness] …
we do not even know the original environment of 
our ancestors…,” and goes on to insist that, “…the 
key strategy proposed by evolutionary psychologists 
for identifying adaptation is untestable and therefore 
unscientifi c” (p. 120; originally quoted in Kurzban, 
2002; Kurzban also cites other examples of similar 
charges, such as Benton, 2000, p. 262). 

 Th ere are several problems with these criticisms. 
First, Sell and colleagues (2003) note that the charge 
of generating ad hoc hypotheses is inconsistent with 
how evolutionary psychologists have actually con-
ducted research. Rather than attempt to fi nd suit-
able explanations for previously acknowledged facts, 
evolutionary psychologists have tended to generate 
hypotheses for the purpose of discovering new facts. 
For instance, evolutionary psychologists hypothe-
sized that men would experience greater distress over 
a romantic partner’s sexual infi delity than emotional 
infi delity, whereas women would experience greater 
distress over a partner’s emotional infi delity than 
sexual infi delity (Daly, Wilson, & Weghorst, 1982; 
Symons, 1979). Rather than conjure an explanation 
for an already recognized fact of human psychology, 
this research discovered the existence of a previously 
unknown sex diff erence in human psychology. 

 Second, the charge that we know too little about 
“the” environment of evolutionary adaptedness (as 
noted above, there are as many environments of 
evolutionary adaptedness as there are adaptations) 
to generate anything more than armchair theories 
seems to be based on the misconception that an 
environment of evolutionary adaptedness is sub-
stantially diff erent from today’s environment and 
that it is more mysterious than the crucial histori-
cal assumptions that permeate other fi elds, such as 
physics, geology, and biology (Sell et al., 2003). We 
may not know much about the specifi c details of 
the evolutionary history of humans, but the notion 
that we know too little to generate hypotheses is not 
defensible in light of the rather modest assumptions 
evolutionary psychologists actually make to generate 
and test hypotheses. Hagen (2005) notes that the 
physical and chemical laws that govern the universe 
were the same, and the ecological and geographical 
features of the world were the same insofar as the 
landscape was dotted with trees, caves, hills, lakes, 
and populated with similar types of plants, animals, 
and pathogens. Likewise, important sociological 
phenomena were similar insofar as there were men 
and women who lived in family groups that con-
sisted of parents, siblings, off spring, and people of 
varying ages and relatedness. 
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 If these details seem insuffi  cient to allow for 
the generation of defensible evolutionary hypoth-
eses, Hagen (2005) comments: “We know that in 
ancestral environments women got pregnant and 
men did not. Th is single fact is the basis for perhaps 
three-quarters or more of all [evolutionary psychol-
ogy] research” (p. 156). In other words, women 
but not men must heavily invest in individual off -
spring—they must carry a child to term and nurse 
it afterwards, and this disparity alone has generated 
numerous hypotheses about how men and women 
interact with one another that have been tested 
and confi rmed (Buss, Larsen, Westen, & Semmel-
roth, 1992; Buss et al., 1999; Camilleri & Quinsey, 
2009, Goetz & Causey, 2009; Hughes, Harrison, & 
Gallup, 2004; Miller & Maner, 2008; Stieger, Eich-
inger, & Honeder, 2009; Stone, Goetz, & Shack-
elford, 2005; Wiederman & Kendall, 1999). Th e 
bottom line is that evolutionary psychology is no 
less capable of generating testable hypotheses than 
any other scientifi c approach, and contrary to the 
claims of critics, we, in fact, know a great deal about 
the  relevant  aspects of our evolutionary past. 

  Misconception #3: Evolutionary psychology implies 
determinism . One of the most frequent criticisms of 
evolutionary psychology is that it implies genetic 
determinism (Nelkin, 2000; Rose, 2000; Shake-
speare & Erikson, 2000). Genetic determinism 
is the view that all behavior is determined by our 
genes, and that free will or the environment plays 
little if any role (Buss, 2004). Evolutionary psychol-
ogy implies no such thing. Th is misunderstand-
ing is particularly worrisome because it continues 
to resurface in unexpected places, such as in Jerry 
Coyne’s book  Why Evolution is True  (2009). Coyne’s 
otherwise masterful marshaling of evidence for evo-
lution is diminished by his critique of evolution-
ary psychology, which he opens by asking, “So if 
our evolution as social apes has left its imprint on 
our brains, what sorts of human behavior might be 
‘hardwired’?” (p. 226). 

 Th e misunderstanding Coyne displays is a simple 
but important one. Evolutionary psychologists do 
not claim that behavior is hardwired. Rather, they 
contend that natural selection has shaped numerous 
information-processing mechanisms that interact 
with input (e.g., the environment) to produce behav-
ior (Liddle & Shackelford, 2009). Hagen (2005) 
notes that even if the structure of these mechanisms 
were genetically determined, this would not imply 
that  behavior  is genetically determined. Evolution-
ary psychology takes an interactionist approach, 
which requires that two criteria be met to produce a 

particular behavioral output: (1) a module for pro-
cessing particular kinds of input, and (2) appropri-
ate environmental stimuli to activate that module 
(Buss, 2004). 

 Th us, contrary to the claim that evolution has 
shaped brains that produce fi xed, rigid behaviors 
“hardwired” by our genes, evolutionary psycholo-
gists maintain that we possess a set of richly con-
text-dependent modules that produce behavior 
contingent on environmental variables. Indeed, 
not only does evolutionary psychology not imply 
genetic determinism, but its most prominent pro-
ponents also have repeatedly and explicitly rejected 
genetic determinism, insisting that by ignoring the 
necessary interaction between genes and the envi-
ronment, genetic determinism is not only false but 
also nonsensical (Kurzban, 2002). 

 With these misconceptions of evolutionary psy-
chology set aside, we can turn our attention to put-
ting an evolutionary approach into practice and 
examining sexual confl ict, with a special focus on 
humans. 

     Evolutionary Perspectives on Human 
Sexual Confl ict 

   Th e modern application of evolutionary principles 
to the study of human psychology and behavior has 
paved the way for new avenues of research not pres-
ent just 20 years ago. One of these research avenues 
is sexual confl ict. Sexual confl ict occurs when the 
evolutionary interests of males and females diverge 
(Parker, 1979; Trivers, 1972). Although human mat-
ing is often viewed as a cooperative venture between 
two individuals of the opposite sex with a common 
reproductive goal (see Leo, Miller, & Maner, this 
volume), the evolutionary interests of human males 
and females are certainly asymmetrical (Buss, 1989; 
Li, Sng, & Jonason, this volume). A review of the 
literature examining lifetime infi delity and paternal 
discrepancy rates indicates that humans are not a 
monogamous species. Infi delity rates vary depend-
ing on when, how, and to whom the question is 
asked, but dozens of studies document that infi del-
ity is common, and infi delity rates in some samples 
exceed 50% (see Table 1 in Koehler & Chisholm, 
2007). Paternal discrepancy rates (also known as 
cuckoldry rates or nonpaternity rates) refl ect a 
key reproductive consequence of female infi delity 
(when men unwittingly raise children to whom 
they are not genetically related), and these rates—
even with the advent of modern contraception—
are consistently above 0% and are as high as 30% 
in some samples (Anderson, 2006; Bellis, Hughes, 
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Hughes, & Ashton, 2005; Cerda-Flores, Barton, 
Marty-Gonzales, Rivas, & Chakrborty, 1999; Sasse, 
Muller, Chakrborty, & Ott, 1994). 

 Biologists have identifi ed two types of sexual con-
fl ict: intralocus sexual confl ict and interlocus sexual 
confl ict (for a review, see Arnqvist & Rowe, 2005). 
Intralocus sexual confl ict occurs between traits com-
mon to males and females of which there is oppos-
ing selection. In humans, for example, wider hips 
are favored in females (but not males) to facilitate 
childbirth (Rice & Chippindale, 2008). Interlocus 
sexual confl ict occurs when a trait is encoded by dif-
ferent genes in males and females, producing con-
fl ict in the outcome of male–female interactions. 
Th is form of confl ict, which is the primary focus 
of evolutionary psychologists, encompasses much of 
what we think of when we think of sexual confl ict 
in nonhuman species, such as sexual cannibalism, 
grasping and antigrasping organs, and love darts 
(see Koene, this volume). 

 Humans, of course, do not practice sexual can-
nibalism, we do not have grasping organs on our 
abdomens, and we do not produce love darts. In 
humans, traits produced by sexual confl ict will often 
occur in the form of psychological mechanisms (see 
Gorelik & Shackelford, this volume). Later in this 
chapter, we review evidence for sexual confl ict as 
refl ected in the design of psychological mechanisms, 
but before doing so, we discuss the source of sexual 
confl ict in humans. 

     Why Sexual Confl ict? 
   Sexual confl ict in humans stems from an asym-

metry in reproductive biology. Fertilization and ges-
tation occur within females, and this form of sexual 
reproduction has two consequences that are relevant 
to sexual confl ict in humans: asymmetric parental 
investment and paternity uncertainty. 

  Sexual confl ict associated with parental invest-
ment . Internal fertilization and gestation produces 
a discrepancy in parents’ investment in off spring 
(Trivers, 1972). Women’s minimum obligatory 
investment (i.e., minimum parental investment 
needed to produce off spring) is signifi cantly greater 
than men’s, lasting at least nine months. In com-
parison, men’s obligatory investment can end with 
a single copulation. Th is discrepancy in minimal 
obligatory investment has profound eff ects on the 
reproductive (or mating) strategies that men and 
women pursue (see Salmon & Crawford, this vol-
ume). Diff erent mating strategies (e.g., being more 
short-term oriented or more long-term oriented) 
occur within the sexes (see Figueredo, Gladden, & 

Beck, this volume; Gangestad & Simpson, 2000) 
but are especially pronounced between the sexes 
(Buss & Schmitt, 1993; Schaller & Murray, 2008; 
Schmitt, 2005). Because men’s minimum obliga-
tory investment is considerably less than women’s, 
the costs associated with fast, indiscriminant mat-
ing are much greater for women than for men. Fast, 
indiscriminant mating could cost a woman substan-
tial time, energy, and resources if conception occurs, 
whereas reproduction can be much less costly for 
a man (e.g., Bateman, 1948). Parental investment 
theory (Trivers, 1972), which states that the sex 
that makes the larger minimum obligatory parental 
investment will be the more sexually discriminating 
sex, whereas the sex that makes the smaller mini-
mum obligatory parental investment will compete 
more intensely for access to the higher investing sex, 
predicts and accounts for much of the sexual con-
fl ict in humans. For example, parental investment 
theory predicts that sexual confl ict will occur when 
men and women pursue their optimal mating strat-
egy (i.e., the mating strategy yielding the highest 
return in reproductive currencies). Without the bur-
den of a large obligatory investment, men (relative 
to women) would benefi t more from short-term, 
low-investment strategies, and when compared with 
men, women would benefi t more, on average, from 
long-term, high-investment strategies. Th ese con-
fl icting strategies account for myriad phenomena, 
but here we briefl y discuss just two: sexual coercion 
and cognitive biases. 

 Sexual confl ict associated with asymmetric mini-
mum obligatory parental investment explains why, 
historically and cross-culturally, men are the perpetra-
tors and why women are the victims of sexual coer-
cion and rape. It is not yet known whether rape in 
humans is produced by an adaptation that was directly 
selected for or as a by-product of other psychological 
mechanisms (e.g., Camilleri & Quinsey, this volume; 
McKibbin, Shackelford, Goetz, & Starratt, 2008), but 
what is known is that sexual coercion is a consequence 
of confl ict over sexual access. It follows from parental 
investment theory that men will have a stronger desire 
for sexual variety and will be more sexually persis-
tent, whereas women will be more sexually restricted 
(Buss & Schmitt, 1993; Schaller & Murray, 2008; 
Schmitt, 2005). 

 Sexual confl ict associated with parental invest-
ment also may account for a number of cognitive 
biases in men and women. Cognitive biases refer to 
inference-making mechanisms that bias cognition in 
favor of false positives or false negatives. As predicted 
by parental investment theory, men consistently 
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overperceive sexual interest in women (e.g., inferring 
sexual interest from a friendly smile) as this error was 
likely to have been less costly for our male ances-
tors than underperceiving sexual interest and miss-
ing a sexual opportunity (Abbey, 1982; Haselton, 
2003; Haselton & Buss, 2000; Maner et al., 2005). 
Women are more likely to underperceive commit-
ment in men (e.g., inferring that commitment dis-
plays are counterfeit), as this error was likely to have 
been less costly for our female ancestors than over-
preceiving men’s commitment and risking desertion 
(Haselton & Buss, 2000). 

  Sexual confl ict associated with paternity uncer-
tainty . A second potential consequence of internal 
fertilization and gestation is paternity uncertainty. 
Due to internal fertilization and gestation, ancestral 
men could not have been certain that their chil-
dren were, in fact, genetically their own. Ancestral 
women, having given birth, had maternity certainty. 
Internal fertilization and gestation imply that ances-
tral men could have faced paternity uncertainty, but 
did they? Th at is, were ancestral men the victims of 
cuckoldry—the unwitting investment of resources 
into genetically unrelated off spring? Even without 
direct observation of the ancestral environment, the 
answer is a resounding yes. When considering (a) 
cross-cultural infi delity and paternal discrepancy 
rates (reviewed above), (b) the cross-cultural ubiq-
uity and power of male sexual jealousy (e.g., Buss, 
2000; Daly et al., 1982; Schützwohl, this volume), 
(c) women’s fertile-phase sexuality, which functions 
primarily in the context of extra-pair mating (e.g., 
Gangestad & Th ornhill, 1998, 2008; Jones, DeBru-
ine, Little, & Feinberg, this volume; Penton-Voak 
et al., 1999), (d) adaptations associated with sperm 
competition in humans (e.g., Goetz & Shackelford, 
2006; McKibbin, this volume; Shackelford & 
Goetz, 2007; Shackelford, Goetz, McKibbin, & 
Starratt, 2007), (e) the matrilateral bias associ-
ated with grandparental and avuncular investment 
(e.g., Euler & Weitzel, 1996; Gaulin, McBurney, 
& Brakeman-Wartell , 1997; Jeon & Buss, 2007; 
Michalski & Shackelford, 2005), and paternity 
inferences and willingness to invest associated with 
paternal resemblance (Platek & Porter, this volume; 
Platek et al., 2003, 2004; Platek, Burch, Panyavin, 
Wasserman, & Gallup, 2002; Platek, Keenan, & 
Mohamed, 2005), it becomes clear that female infi -
delity and cuckoldry were recurrent features of our 
evolutionary history (see Emery Th ompson & Alva-
rdo, this volume, for a review of relevant theoretical 
and empirical work on non-human primates). Th e 
evolutionary consequences of female infi delity are 

many, but here we briefl y discuss one: the confl ict 
that occurs during or after mating, known as sperm 
competition. 

 Sperm competition is the consequence of males 
competing for fertilizations (Parker, 1970; Smith, 
1984). If females mate in a way that concurrently 
places sperm from two or more males in her repro-
ductive tract, this generates several selection pres-
sures on males. If these selection pressures are 
recurrent throughout a species’ evolutionary his-
tory, males may evolve anatomical, physiological, 
and psychological adaptations to aid their sperm 
in outcompeting rivals’ sperm in fertilizations. As 
discussed above, female infi delity was a recurrent 
feature of our evolutionary history, and research 
has begun to uncover men’s anatomical, physiologi-
cal (see Gallup, Burch, & Petricone, this volume), 
and psychological (see Kaighobadi, Shackelford, 
& Goetz, this volume) adaptations associated with 
sperm competition. 

 Anatomical adaptations owed to sperm competi-
tion might include men’s relatively large testes and 
specifi c features of the penis. Th e relative size of 
human testes (0.08% of body weight) falls between 
the relative testes sizes of the highly promiscuous 
chimpanzee and the polygynous gorilla, suggest-
ing intermediate levels of sperm competition in our 
evolutionary past. To test the hypothesis that the 
human penis has been shaped by natural selection 
to displace semen deposited by other men in the 
reproductive tract of a woman, Gallup et al. (2003) 
used artifi cial genitals and semen to simulate inter-
course. Th e results indicated that artifi cial phalluses 
with a glans and coronal ridge that approximated a 
human penis displaced more simulated semen than 
did a phallus that did not have such features. When 
the penis is inserted into the vagina, the frenulum of 
the coronal ridge makes semen displacement possi-
ble by allowing semen to fl ow back under the penis 
alongside the frenulum and collect on the anterior 
of the shaft behind the coronal ridge. 

 Regarding physiological adaptations, there is 
evidence that men prudently allocate their sperm 
according to cues of sperm competition. Baker and 
Bellis (1989, 1993) documented a negative rela-
tionship between the proportion of time a couple 
has spent together since their last copulation and 
the number of sperm ejaculated at the couple’s next 
copulation. As the proportion of time a couple 
spends together since their last copulation decreases, 
there is a predictable increase in the probability that 
the man’s partner has been inseminated by another 
man. Additional analyses documented that the 
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proportion of time a couple spent together since 
their last copulation predicts sperm number ejacu-
lated at the couple’s next copulation, but not at the 
man’s next masturbation (Baker & Bellis, 1993). 
Also in support of the hypothesis that men adjust 
their ejaculates in accordance with sperm compe-
tition theory, experimental evidence has demon-
strated that men viewing images depicting cues 
to sperm competition produce more competitive 
ejaculates than men viewing comparable images 
in which cues to sperm competition are absent 
(Kilgallon & Simmons, 2005). Kilgallon and 
Simmons documented that men produce a higher 
percentage of motile sperm in their ejaculates after 
viewing sexually explicit images of two men and 
one woman (sperm competition images) than after 
viewing sexually explicit images of three women. 

 Inspired by Baker and Bellis’s (1989, 1993) 
demonstration of male physiological adaptations 
to sperm competition, Shackelford and his col-
leagues (2002, 2007) documented that men may 
possess psychological adaptations to decrease the 
likelihood that a rival man’s sperm will fertilize 
a partner’s ovum. In two independent samples, 
men who spent a greater proportion of time apart 
from their partners since the couples’ last copula-
tion—and, therefore, face a higher risk of sperm 
competition—perceive their partners to be more 
sexually attractive, are more interested in copulat-
ing with their partners, report that their partners 
are more interested in copulating with them, and 
report greater distress and more sexual persistence 
in response to their partner’s sexual rejection, rela-
tive to men who spent a lesser proportion of time 
apart from their partners. Th ese eff ects were inde-
pendent of men’s relationship satisfaction, total 
time since last copulation, and total time spent 
apart, which rules out several alternative explana-
tions. Th ese perceptual changes may motivate men 
to copulate as soon as possible with their partners, 
thereby entering their sperm into competition with 
any rival sperm that may be present in their part-
ners’ reproductive tracts. 

 Th e question as to whether sperm competition 
has been an important selection pressure during 
human evolution remains somewhat controversial, 
and further research is needed to establish the extent 
to which this might be the case. As outlined above, 
however, there is accumulating evidence that aspects 
of male anatomy, physiology, and psychology may 
refl ect adaptations to sperm competition (see also, 
Goetz, Shackelford, Platek, Starratt, & McKibbin, 
2008). 

     Concluding Comments 
   Th e evolutionary interests of human males and 

females are certainly asymmetrical, so there is no rea-
son to doubt that sexual confl ict occurred throughout 
our evolutionary history. Indeed, sexual confl ict in 
humans is a growing fi eld of study among evolution-
ary psychologists, and many researchers have studied 
confl ict over sexual access (e.g., Crawford & Salmon, 
this volume; McKibbin et al., 2008), confl ict that 
occurs during and after mating (e.g., Klusmann & 
Berner, this volume; Puts & Dawood, this volume; 
Shackelford & Goetz, 2007; Shackelford, Weekes-
Shackelford, Schmitt, & Salmon, this volume), and 
confl ict that occurs after conception (e.g., Anderson, 
Kaplan, & Lancaster, 2007; Kruger & Fitzgerald, this 
volume; Wade, this volume), for example. 

 Arnqvist and Rowe’s (2005) reluctance to discuss 
sexual confl ict in humans in their monograph,  Sexual 
Confl ict , might be attributable to the diff erent empiri-
cal approaches employed by behavioral ecologists and 
evolutionary psychologists. Arnqvist and Rowe out-
lined six research methods that have been used to doc-
ument sexual confl ict, such as genetic experiments, 
phenotypic manipulations, experimental evolution, 
and comparative studies, and only a couple of these 
are readily applicable to human populations. Evolu-
tionary psychologists are unable to use experimental 
evolution techniques and genetic engineering to study 
sexual confl ict in humans, for example. Th ey have at 
their disposal, however, additional methods that are 
well developed in research with human subjects but 
that cannot be employed readily by those who study 
nonhuman animals. Survey methodologies that secure 
self-reported perceptions and behavioral history pro-
vide a useful means to access human cognition and 
behavior. Methodologies measuring reaction time 
provide more objective access to perceptual and moti-
vational processes. And more recently, neuroimaging 
techniques are allowing researchers to study the mod-
ular design of the human mind, identifying neural 
correlates of hypothesized psychological mechanisms. 
As evolutionary psychologists dedicated to under-
standing how the human mind has been shaped by 
selection, we are in a position to test hypotheses about 
how men’s and women’s minds have evolved to solve 
problems generated by the opposite sex. 
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Abstract

Although sexual reproduction is a joint effort of both sexes, they do not necessarily 
have the same evolutionary interests. As a consequence of the sexes’ noncoinciding 
fi tness optima, reproductive processes can become ongoing battles between the 
sexes to achieve their respective objectives. This chapter will cover these confl icts 
at different biological levels, will focus on the more recently worked-out examples, 
and will highlight differences between the types of sex that can be expressed, that 
is, separate sex, hermaphrodite, and parthenogen. To start off, several defi nitions 
and terms used in the animal literature, which are relevant when thinking about 
reproduction, are dealt with. Then, after covering intralocus sexual confl ict, the 
chapter moves on toward interlocus confl icts at all the different episodes of 
reproduction, ranging from just after zygote formation up to parental care. Several 
examples return when covering the evolutionary consequences of sexual confl ict 
before providing promising directions for further research.

Key Words: arms race, counter-adapt, haplo-diploid, hermaphrodite, interlocus, intra-
locus, parental care, parthenogen, postconception, postcopulatory, precopulatory        

Introduction 
   Th e most bizarre and absurd behaviors found in 

the animal kingdom are, without much exception, 
somehow related to sex. Very often, these behaviors 
turn out to have evolved as a response to diff erences 
in interests between the mating partners. We have 
come a long way from Darwin’s interpretation of 
reproduction as a joint venture between the sexes, 
to something quite the opposite, an ongoing battle 
between the sexes to achieve their often noncoincid-
ing reproductive optima. 

 As Darwin (1871) noted, extravagant traits and 
displays are often used to attract mates. Besides 
such overt secondary sexual characters that result 
in sexual dimorphism (which Darwin focused on), 
we now know of many, often more covert, behav-
iors and attributes that are used to increase fertil-
ization success, albeit via choice or manipulation. 
Whenever such a fertilization-enhancing strategy 

is pursued at the expense of the opposite sex (i.e., 
the sexual partners), a confl ict of interest occurs 
between the sexes. 

 As pointed out by Schärer & Janicke (2009), 
Charnov (1979, p. 2482) was fi rst to fully appre-
ciate the importance of the realization that “the 
interests of partners are often in confl ict,” and 
he referred to this as male–female confl ict. In 
the same year, Parker (1979, p. 124) provided a 
concise, and often cited, defi nition of sexual con-
fl ict: “Confl ict between the evolutionary interests 
of individuals of the two sexes”. Th is defi nition, 
which is accurate to date, signifi es that what is good 
for one sex can be bad for the other. Th is clearly 
distinguishes sexual confl ict from sexual selection 
processes. Although in many cases the former may 
result from the latter, this is not necessarily the 
case, meaning that sexual confl ict can also arise 
over traits that are not sexually selected in the fi rst 
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place. Th is is easiest to envisage in a situation in 
which a trait has diff erent optima for males and 
females. A good example is human hip bones: Th e 
pelvis is composed of diff erent parts (the ilium, 
ischium, pubis, and sacrum) that are shaped dif-
ferently in males and females. Obviously, the main 
reason for this diff erence is caused by the fact that 
females need to be able to give birth to off spring 
and therefore need wider hips (e.g., Hogervorst, 
Bouma, & De Vos, 2009). 

 In Figure 2.1, the general processes necessary for 
and involved in sexual confl ict are schematically 
outlined. On the whole, sperm donors (males) 
want to ensure that the sperm that they donate 
will (eventually) fertilize eggs. To achieve this, they 
can evolve adaptations that increase fertilization 
chances. As we will see below, the most promi-
nent of such adaptations range from immediately 
inducing egg laying in the partner, preventing the 
partner from remating with a competitor, increas-
ing sperm storage, and decreasing sperm digestion. 
Whenever such an adaptation is not in the inter-
est of the sperm recipient (female), for example, 
due to infl icted harm or a loss of choice and/or 
control over the production of her off spring, selec-
tion pressure will increase for counter-adaptations 
that will help to resist the strategy employed by 
the sperm donor. Clearly, this can then result in a 
continuous evolutionary cycle of adaptations and 
counter-adaptations that is usually referred to as 

an evolutionary arms race between the sexes or 
antagonistic coevolution. 

   In recent decades, essentially since Charnov’s 
and Parker’s seminal papers (1979), much research 
has investigated these processes in animals. And 
the still growing fi eld has already been extensively 
reviewed (e.g., Arnqvist & Rowe, 2005). Given 
this massive body of knowledge generated over the 
past decades, I can review but a small part of this 
here and therefore aim to concentrate on the more 
recently worked-out examples. In doing so, besides 
outlining the essential issues and factors for sexual 
confl ict to occur, I will touch upon a number of dif-
ferent species, breeding systems, and reproductive 
processes. I will start by dealing with the diff erent 
types of sexual breeding systems found in nature, 
to illustrate how the type of system may impact the 
form that sexual confl ict takes. Th e subsequent sec-
tions then deal with intralocus sexual confl ict and, 
subsequently, the diff erent levels of interlocus sexual 
confl ict. Th e chapter is then concluded with a dis-
cussion of the evolutionary consequences of sexual 
confl ict and some promising future directions 
within this fi eld of research. 

     Breeding Systems 
   When thinking about nonhuman animals within 

the context of sexual confl ict, it is essential to realize 
that diff erent species may express diff erent breed-
ing systems. As we will see in the following, the 
type of breeding system is important for the shape 
that sexual confl ict takes. For clarity, with the term 
breeding system, which is sometimes also referred to 
as mating system, I intend to indicate the expressed 
mode of sexual reproduction, such as whether males 
and females are present and whether mating occurs 
with one or several partners before the production 
of off spring. Since the nonhuman animal literature 
uses a number of specifi c terms and distinctions for 
diff erences in breeding system, for the purpose of 
this chapter I will fi rst briefl y highlight the most 
important, and sometimes obvious, ones here. 

 A fi rst distinction that needs to be made is 
between the number of partners that are mated with 
during a lifetime. When mating only takes place 
with a single partner during an animal’s lifetime, a 
species is referred to as monogamous. Monogamy 
is not necessarily restricted to one act of insemina-
tion during the animal’s lifetime—many copula-
tions can be performed with the single partner. As 
soon as matings occur with more than one partner, 
a species is said to be polygamous and, as a conse-
quence, promiscuous. Whenever there is some form 

 

Sperm donor
Costly ejaculates
sperm digestion
sperm storage

Sexual conflict with
Sperm recipient

Counteradaptations Adaptations to increase
fertilization chances

   Fig. 2.1  Schematic illustration of the evolutionary causes 
and consequences of sexual confl ict. Sperm donors (males) in 
nonmonogamous species are faced with investment in often 
costly ejaculates, and the selective storage and elimination 
of sperm in the sperm recipient (female). As a consequence, 
strategies that infl uence these processes in their favor will be 
selected for. However, these fertilization-enhancing strategies may 
not coincide with the sperm recipient’s (female’s) interests, thus 
generating sexual confl ict. Th e evolutionary response of sperm 
recipients is then to evolve adaptations that will counter-act or 
resist (hence counter-adaptations). Th e latter than closes the 
evolutionary cycle, thus increasing the selection on sperm donors 
again to evolve more persuasive strategies, and so forth.   
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of a stable relationship, such systems can be split 
up into polyandry (one female with several males) 
or polygyny (one male with several females). Well-
known examples of polygyny and polyandry, in 
some cases referred to as harems, can be found in 
lions, elephant seals, fi sh, and primates. However, 
it should be noted that often a stable relationship 
between males and females is not present, in which 
case the species is simply said to be polygamous. 

 A second useful distinction to make is between 
semelparity and iteroparity. A semelparous species 
reproduces only once in its lifetime, while an iterop-
arous species goes through many reproductive epi-
sodes. Important factors relating to these life history 
traits then become the investment in eggs within 
each reproductive episode, strategic ejaculate parti-
tioning over diff erent partners, the exact composi-
tion of the ejaculate besides sperm, the ability to 
retain (store) and eliminate (digest/eject) sperm, and 
whether some form of parental care is performed by 
one or both sexes. 

 An important third distinction is based on the 
type of sex that is expressed. Next to the familiar 
situation with males and females, usually referred to 
as separate sexes but also gonochorism and dioecy, 
we can distinguish hermaphrodites and partheno-
gens. Hermaphroditism occurs when an individual 
is both male and female during its lifetime, which 
can be further subdivided. Sequential hermaphro-
dites start off  their life in one sex and change to the 
opposite sex during their lifetime. Th is can go from 
male to female (protoandry) or vice versa (pro-
togyny), while some species are also able to make 
this switch repeatedly. Simultaneous hermaphro-
dites express both sexes at the same time and thus 
possess functional male and female reproductive 
organs, which means they often have the ability 
to self-fertilize as well as cross-fertilize. Finally, 
parthenogenesis, although generally defi ned as the 
development of unfertilized eggs into off spring, is 
relevant here because it occurs in a number of dif-
ferent forms. It becomes relevant in a sexual confl ict 
context as soon as sperm is required to trigger this 
developmental process. It is then often referred to 
as pseudogamy, gynogenesis, or sperm-dependent 
parthenogenesis, indicating that mating is required 
to get the sperm to initiate egg development (with-
out the sperm DNA being used, but see D’souza, 
Storhas, Schulenburg, Beukeboom, & Michiels, 
2004). Another relevant form of parthenogenesis 
is arrhenotoky (or arrhenotokous parthenogenesis), 
which occurs in haplo-diploids. In such animals, 
unfertilized eggs develop into males (and remain 

haploid) while fertilized eggs become females (and 
are thus diploid). 

     Intralocus Confl ict 
   Sexual confl ict can occur in two forms. Intralocus 

confl ict will be covered in this section and inter-
locus confl icts will be covered subsequently. 
Intralocus confl ict is defi ned to occur when males 
and females have diff erent optima for a trait that 
is equally expressed in both sexes. Such a trait is 
generally expressed under the infl uence of one or 
several overlapping loci in the two sexes, thus entail-
ing a genetic correlation between the sexes. A clas-
sic example for this is body size, which is sexually 
dimorphic in many species (Prasad, Bedhomme, 
Day, & Chippindale, 2007). 

 One way to exemplify intralocus confl ict is to 
imagine a sexually antagonistic mutation that causes 
a certain trait to become benefi cial for females and 
detrimental for males. We start with this in a sepa-
rate sex situation as illustrated in Figure 2.2 (left 
panel). Although there is a detrimental eff ect for 
males, as long as the fi tness benefi t, averaged over 
the sexes, is positive, the mutation will be selected 
(Morgan, 1994; Rice, 1984) and thus pulled toward 
the female optimum (Figure 2.2B). However, there 
are a number of processes that can additionally 
infl uence the maintenance of the mutation. For 
example, evolution toward sex-specifi c regulation of 
the mutation will break down the strict intersexual 
genetic correlation and thus reduce the cost of car-
rying the mutated allele (Cox & Calsbeek, 2009; 
Ellegren & Parsch, 2007). As a consequence, selec-
tion against the trait in the negatively-aff ected sex 
will be reduced. Hence, the allele is said to be 
masked in one of the two sexes (sexual masking), 
but it remains present and polymorphism is main-
tained (Reinhold, 2000). Such sex-specifi c regula-
tion or sexual masking results in shallower fi tness 
correlations in Figure 2.2C; in other words, reduced 
intersexual genetic correlations (Bonduriansky & 
Chenoweth, 2009). It should be noted that (par-
tially) resolving the confl ict via sex-specifi c gene 
expression may still result in long-term fi tness costs 
(Connallon, Cox, & Calsbeek, 2010). It has also 
been proposed that the confi nement of sexually 
antagonistic genes to one sex may be partly respon-
sible for the evolution of sex chromosomes (Rice, 
1984, Mank & Ellegren 2009), which means that 
intralocus confl ict could cause a high turnover of sex 
chromosomes, as was recently confi rmed by a theo-
retical modeling study (Van Doorn & Kirkpatrick, 
2007). 
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   Most species with separate sexes have sex chro-
mosomes. However, if we take the above-mentioned 
alternative breeding systems into account, this 
changes the outcome of this form of sexual confl ict 
(Figure 2.2, middle and right panel). For example, 
due to the lack of chromosomes that determine 
sex and the absence of the option of sexual mask-
ing in hermaphrodites and haplo-diploids, for both 
the maintenance of sexually antagonistic polymor-
phisms is much less likely. In addition, the genetic 
correlation between male and female traits in her-
maphrodites is inherent to their breeding system 
and cannot be broken down (Anthes et al., 2010). 
Hence, although there is opposing selection for 
the trait aff ecting fi tness, the trait distribution will 
never reach either optimum and fi tness correlations 
remain steep (Figure 2.2B & 2.2C). Moreover, the 
mutation is subjected to selection in every individ-
ual, while for separate sexes this may be restricted 
to one sex. As a result, in hermaphrodites polymor-
phisms should reach fi xation or loss faster, and her-
maphrodites are therefore predicted to have fewer 
reproduction-related polymorphisms (Bedhomme 
et al., 2009; see also Abbott, 2011). 

 Th us, while in species with separate sexes the 
evolutionary optimum for a trait may be reached 
(Bonduriansky & Chenoweth, 2009), in her-
maphrodites this cannot happen (Morgan, 1994; 
Bedhomme et al., 2009) as illustrated in Figure 2.2 
(middle panel). What happens in haplo-diploids is 
again diff erent—here the intralocus confl ict seems 
to be mostly decided in favor of diploid females 
(Figure 2.2, right panel). As Kraaijeveld (2009) 
pointed out, this is essentially because the mutated 
allele will be present in females two-thirds of the 
time (because males are haploid) and hence will 
experience stronger selection via the diploid sex. 
Th is results in even steeper fi tness correlations, 
and the opposing selection for the trait aff ecting 
fi tness will in this case be won by the female as 
illustrated by the trait distribution reaching the 
female optimum and pulling the male’s along 
(Figure 2.2B & 2.2C). 

     Interlocus Confl ict 
   Interlocus confl ict occurs when the optimal 

expression of a trait encoded on a genetic locus 
for one sex negatively infl uences the expression of 
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   Fig. 2.2  Illustration of the 
evolutionary outcome of intralocus 
sexual confl ict in diff erent breeding 
systems. Focus lies on a sexually 
antagonistic mutation (black square, 
m) that increases female fi tness but 
decreases male fi tness. A. Comparison 
of inheritance of the mutation after 
many generations. Only in the 
separate-sex situation can sexual 
masking of this allele occur due to 
sex-specifi c regulation (indicated 
by hatched mutation). Because the 
mutation is benefi cial to females, 
sexual masking occurs in males in 
this example; in the reverse case it 
would occur in females. B. Fitness 
curves (solid line) and phenotype 
distributions (dashed line) for the 
sexually antagonistic trait. Th ick 
black and gray arrows show female 
and male selection pressures, 
respectively. Th in black arrows display 
the constraint due to intersexual 
correlation. C. Fitness eff ects of the 
wild-type (w) and mutant allele (m) 
are shown for females and males. 
Th is fi gure is strongly inspired by the 
works of Bedhomme & Chippindale 
(2007), Bedhomme et al. (2009), 
Bonduriansky & Chenoweth (2009), 
and Kraaijeveld (2009).   
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a diff erent trait on another locus in the opposite 
sex (Parker, 1979). Th e essential diff erence from 
intralocus confl ict is that for interlocus confl ict 
the two traits are genetically independent of each 
other and may only be expressed in one of the two 
sexes. Th ere are many examples of species in which 
a form of interlocus confl ict seems to occur. But it 
should be noted that in many cases the compelling 
experimental evidence showing that this is indeed 
a sexual confl ict is lacking. Th erefore, I will restrict 
discussion to recent examples in which the confl ict 
situation has been worked out in detail. At the same 
time, I discuss examples that illustrate the diff er-
ent moments around copulation at which confl icts 
can arise and, where possible, highlight diff erences 
between breeding systems. 

    Precopulation—Prior to Sperm Transfer 
   When referring to the act of copulation, what 

is meant here is the moment at which gametes are 
transferred. In the case of internally fertilizing ani-
mals, this refers to the moment at which sperm are 
introduced into the recipient’s reproductive tract. In 
the case of externally fertilizing animals, this refers 
to the moment at which the male and/or female 
gametes are released. Anything that happens before 
that moment is considered as precopulatory. 

 Th e separation that is generally made is between 
pre- and postcopulatory sexual selection processes. 
I will also use this conventional separation here, 
but it should be noted that sexual confl ict can be 
far removed in time from the act of copulation. 
One such case is the recently discovered example 
that starts well before maturity, in utero, in the 
developing dizygotic twin embryos of Soay sheep, 
 Ovis aries  (Korsten, Clutton-Brock, Pilkington, 
Pemberton, & Kruuk, 2009). Th e confl ict arises 
only when a male and female embryo are develop-
ing together in the uterus, and it is caused by the 
fact that males and females have diff erent devel-
opmental requirements, for example, in terms of 
diff erent sex-specifi c steroid hormone levels. Since 
the embryos will be competing for the common 
resources in the uterus, it is signifi cant that some 
circulating hormones from the male fetus nega-
tively aff ect development of the female fetus. Th is 
seems to have long-lasting consequences, since 
females that develop with a male cotwin are born 
with a reduced weight as compared with those that 
develop with a female cotwin. Such females also 
have lower fi rst-year survival and therefore a lower 
lifetime breeding success (Korsten et al., 2009). 
Th e fact that this only happens in dizygotic twins 

with opposite sexes indicates that this is a sexual 
confl ict rather than a sibling confl ict. 

 A second, rather gruesome example of sexual 
confl ict that can also occur well before copulation is 
infanticide, for which lions are of course the classic 
nature documentary example. In such cases, newly 
resident males kill the females’ current off spring to 
induce (re)mating and/or recommence ovulation in 
the female. Males benefi t from this strategy since 
they ensure paternity and do not help with rais-
ing unrelated off spring. It goes without saying that 
this is likely to be more costly than benefi cial for 
the females. Recent work in monkeys has revealed 
that there may be ways in which females can reduce 
the risk of infanticide, for example, by seeking pro-
tection from subordinate males that are potential 
fathers (e.g., Sooty mangabeys,  Cercocebus atys , 
Fruteau, Range, & Noë, 2010; Chacma baboons, 
 Papio hamadryas ursinus , Clarke, Henzi, & Barrett, 
2009; Henzi, Clarke, Van Schaik, Pradhan, & 
Barrett, 2010). 

 Th e above is mostly based on observations and 
correlational data. However, infanticide also occurs 
in invertebrates, and here costs can be demonstrated 
more easily. A well-understood example comes from 
a spider,  Stegodyphus lineatus . In this species, females 
guard sacs with fertilized eggs until they hatch. 
Normally, during this time they do not mate with 
other males. However, a male can get the female to 
mate again by removing her egg sac, and males do so 
actively (Schneider & Lubin, 1997). Males can gain 
from doing so because if they subsequently get to 
mate with the female they gain much of the pater-
nity, while for females egg sac removal decreases 
her chances of successful reproduction (Schneider, 
1999). Research on diff erent populations indicates 
that the selective pressure on males to be able to win 
such struggles (which is aided by a relatively larger 
cephalothorax; Schneider & Lubin, 1997) depends 
on the size of the population. Under low density, 
males have a relatively larger cephalothorax to be 
able to win the rare encounters with females. Under 
high density, when encounters are frequent, females 
have a larger relative cephalothorax size to fend of 
males and avoid the cumulative costs of multiple 
mating (Maklakov, Bilde, & Lubin, 2006). 

 Another form of confl ict that takes place prior to 
copulation revolves around the willingness to mate. 
In many species in which mating involves mount-
ing by one individual (often the male) on top of 
the other (the female) behaviors can be observed 
that may be indicative of a reluctance in the 
mounted (female) to be inseminated or remated. 
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A few examples are the premating struggles in water 
striders (e.g.,  Gerris odontogaster ; Arnqvist, 1992), 
bodily infl ation in cane toads (e.g.,  Bufo marinus ; 
Bruning, Phillips, & Shine, 2010), and shell shak-
ing in hermaphroditic snails ( Physa acuta ; Facon, 
Ravigné, & Goudet, 2006). 

 In dung fl ies,  Sepsis cynipsea , females appear to 
actively shake males from their back (Parker, 1972), 
and this can result in wing injury for females, but 
it is unclear whether there is a benefi t for the male 
even though the alternative explanation that this is 
collateral damage due to precopulatory male–male 
competition seems more likely (Teuschl, Hosken, & 
Blanckenhorn, 2007). Th ere are a few cases in 
which the actual costs of remating or insemination 
have been quantifi ed. For example, in water striders, 
in which a male mounts on the female’s back prior 
to copulation, the mating partners often have pre-
mating struggles prior to insemination (e.g., Han & 
Jablonski, 2009; Figure 2.3). One test of the eff ect 
of repeated mating for females was performed in 
the water strider  Aquarius paludum . In this study, 
it was found that experimentally-increasing mating 
frequency with several diff erent partners reduced 
egg production and hatching success (Ronkainen, 
Kaitala, & Kivelä, 2010). A second study investi-
gated Zeus bugs,  Phoreticovelia disparata . In this spe-
cies males start guarding females when these are still 
juvenile, awaiting female maturity to assure pater-
nity (Figure 2.4). Th e study manipulated the pres-
ence of males and found that male riding behavior, 
which is the way in which these males guard their 
mates, is costly for juvenile females in terms of sur-
vival (Jones, Elgar, & Arnqvist, 2010). 

     A similar situation seems to apply to the alfalfa 
leafcutting bee,  Megachile rotundata . Th is is a haplo-
diploid insect in which males chase females and 
attempt to mate with them. Females generally 
mate once but can mate multiply and seem to resist 
mating attempts by struggling (using abdominal 
thrusts and leg kicks) to dislodge the male (Rossi, 

Nonacs, & Pitts-Singer, 2010). Manipulation of 
the sex ratio revealed that the male behavior inter-
feres with females’ foraging and, as a result, off -
spring production (Rossi et al., 2010). 

 A fi nal example of a precopulatory confl ict is 
from simultaneously hermaphroditic land snails that 
“shoot” so-called love darts (Figure 2.5), although 
admittedly the costs have not been fully worked 
out yet. Dart shooting involves the forceful pen-
etration of a calcareous dart-like structure through 
the partner’s body wall (Figure 2.5). Because they 
mate simultaneously reciprocally, that is, exchange 
sperm, both mating partners do this before exchang-
ing sperm, and these darts can remain lodged in the 
recipient (Koene & Chase, 1998). In the brown gar-
den snail  C. aspersum , it was revealed that the dart 
is used as a vehicle to transfer a substance from a 
set of glands into the blood of the mating partner 
that closes off  the entrance to a sperm digestion 
organ (Adamo & Chase, 1990; Koene & Chase, 
1998) and results in a higher proportion of paternity 
(Chase & Blanchard, 2006; Rogers & Chase, 2001). 

 

   Fig. 2.3  Th e mounting behavior 
of water striders, in this case the 
red-backed water strider  Gerris 
gracilicornis . In the photograph 
the male is seen riding on the back 
of the female prior to copulation. 
Th e average size of these animals 
is between 12 and 15 mm. (Photo 
by Han & Jablonski, 2009, PLoS 
One 4, e5793.)   

 

   Fig. 2.4  Riding behavior of the Zeus bugs,  Phoreticovelia 
disparata . Th e much smaller male guards a juvenile female until 
she becomes adult and ready to be inseminated. Th e animals 
measure around 1–2 mm. (Photo by Göran Arnqvist.)   


