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NURTURE IS NATURAL: REPLY TO AMIN AND THOMPSON       
AND RUSHTON  

James S. Chisholm 
University of Western Australia 

ABSTRACT: Two reviews of Death, Hope and Sex in Vol. 29 of this journal revealed 
some limitations in their authors’ understanding of basic principles of evolutionary ecology 
and life history theory. Amin and Thompson’s review criticized my model of the 
contingent development of alternative reproductive strategies as (1) being too strong, (2) 
being too mentalistic, (3) being too reliant on the flawed optimality assumption, (4) 
committing the Naturalistic Fallacy, and (5) ignoring group selection arguments. I accept 
only the latter criticism. Rushton’s review criticizes me for not writing a book about genes, 
intelligence, and “race” and massively misunderstands the optimality assumption and role 
of individual differences in evolutionary theory. 
Key words: reproductive strategies, evolution and development, optimality assumption, 
Naturalistic Fallacy 

Humans have been selected to provide offspring with environments that foster 
survival, growth, development, and ultimate reproduction. It is in our nature to 
nurture—under the appropriate circumstances, that is. Amin and Thompson’s 
(2001) review of Death, Hope and Sex in this journal shows this understanding, 
but Rushton’s (2001) does not. I will quibble with some of Amin and Thompson’s 
criticisms but concentrate on how their group selection perspective on our 
naturally contingent predisposition to provide nurturing environments improves 
the main points I was trying to make. I will then show that Rushton misses these 
points and argue that his understanding of gene x environment interaction 
(development) is weak and that he massively misunderstands the importance of 
individual differences in evolutionary psychology.1 

Reply to Amin and Thompson 

Flawed Because Too Strong 

Amin and Thompson say that my model is “powerfully heuristic” but worry 
that this power may come “at the expense of a grandiosity verging on the absurd” 
(2001, p. 86). They are concerned that “Chisholm’s hypothesis seems to imply that 
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insecure attachment in childhood is a sufficient condition for irresponsible adult 
reproductive behavior. Thus, the hypothesis is falsified if there are ANY instances 
of insecurely attached children who grow up to be responsible adults” (2001, pp. 
86-87; original emphases).  

I hope I did not give the impression that insecure attachment was a sufficient 
condition for what Amin and Thompson call “irresponsible adult reproductive 
behavior.” As Amin and Thompson note, existing data “strongly support” the 
hypothesis that insecure attachment may be one condition leading to “irresponsible 
adult reproductive behavior.” There are indeed exceptions to the general 
hypothesis that early insecure attachment leads to later “irresponsible” adult 
sociosexual behavior; other “ancillary principles” do come into play, as I 
mentioned repeatedly. Stable parents in unstable environments and unstable 
parents in stable environments seem to account for many counterexamples, as do 
friends, teachers, therapists, etc. Temperament, which has major genetic 
influences, also interacts with parental behavior to make children more or less 
sensitive to early attachment experiences, good or bad, as I mentioned (Chisholm, 
1999, pp. 99, 103, 107, 144, 152, 157). Even insecurely attached children are 
capable of socialization and enculturation. Internal working models are not written 
in stone, and I do not think I implied that they were. The more modest claim of the 
Draper-Harpending-Belsky-Steinberg-Chisholm hypothesis is that early insecure 
attachment is, for good evolutionary biological reasons, a risk factor—but not 
sufficient for early and/or impulsive sexual and aggressive behavior. 

Problems with the Optimality Assumption 

Amin and Thompson criticize the optimality assumption on the grounds that 
“the organism is conceived as optimizing to itself, rather than to the environment, 
and self optimization would seem to be an odd sort, since the thing optimized and 
the thing to which it is optimized are one in [sic] the same. . .” (2001, p. 87). The 
optimality assumption does not conceive of the organism as “optimizing to itself.” 
Selection is what optimizes—not organisms. It cannot be stressed enough: 
“optimal” means simply the best possible or available solution given existing 
constraints. Constraints include available energy, nutrients, safety, time, and 
information. Information comes to the organism during ontogeny from its 
genotype and its history of interactions with its own environment. Selection does 
optimize organisms to “themselves” in addition to their environments. After all, it 
is the whole organism that must do the work of fitness, not just in the context of a 
particular environment but in the context of all of its molecular, cellular, tissue, 
and organ systems working together. For example, while a slower metabolism 
might benefit an animal in the form of energy savings, it might exact a cost in the 
form of decreased survival due to lower body temperature. The optimality 
assumption leads to the testable expectation that selection will favor mechanisms 
for finding the best possible balance between the conflicting ends of metabolic 
efficiency and survival. The organism is thus optimized “to itself”; its increased 
metabolic efficiency is balanced against its lower body temperature. This is why 
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no adaptation can ever be perfect; all adaptations are compromises between two or 
more competing selection pressures. The concept of “perfect” has no meaning in 
nature (or nurture). The optimality assumption may be “difficult to apply in 
practice,” but it is still the best way to ensure that our thinking about evolution 
accords with the logic of natural selection. 

Flawed Because Unnecessarily Mentalistic 

I did use mentalistic terms, but I intended them only as shorthand for 
whatever material, psychoneuroendocrine mechanisms might instantiate their 
supposed functions. I used them in Henry Plotkin’s (1994) sense of adaptations 
being “relational,” in that the material, phenotypic structure/function of an 
adaptation represents the relationship between the organism and the particular 
adaptive problem to which it is supposed to be the solution. With regard to 
constructs like internal working models, theory of mind, and Machiavellian 
intelligence, these adaptive problems are essentially logical ones (including the 
logic of value: emotions and morality), so I felt justified in using mentalistic terms. 

Flawed Because of an Unwillingness to Consider the Role of Group Selection in 
Explaining the Consequences of Variations in Early Attachment 

I wholeheartedly concur: considerations of group selection are likely to be 
important for a fuller understanding of the consequences of variations in early 
attachment, in particular, and the evolution of attachment and mind, culture, and 
morality generally. Unfortunately, this is not what Death, Hope and Sex is about. I 
was not unwilling to consider group selection—I just had not got as far as Amin 
and Thompson on this line of thinking. However, since Sober and Wilson’s (1998) 
Unto Others, Amin and Thompson’s review, and Hrdy’s (1999) Mother Nature, I 
have gone a bit further in this direction. I will first sketch some preliminary 
thoughts about group selection and attachment, mind, and culture then address 
Amin and Thompson’s specific criticisms. 

Group selection has traditionally been discounted as an important factor in 
evolution because it was thought to be much weaker than individual or gene 
selection. Thanks especially to Wilson and Sober, however, the whole “levels of 
selection” issue is being reconsidered (Sober & Wilson 1998; Wilson & Sober 
1994). They emphasize that kin selection is effectively a form of group selection 
and that ever since Hamilton and Trivers it has been recognized that kin selection 
can be strong. What matters more, however, is its strength relative to that of 
individual and gene selection. Given the extreme and prolonged helplessness of 
hominid infants and the consequent selection for high levels of parental investment 
(kin selection) for buffering the child against the environment (i.e., selection), the 
strength of individual selection during hominid ontogeny might have been reduced 
and that of group (kin) selection increased. I recently suggested that the evolution 
of the theory of mind capability might have been driven, at least initially, by 
parent–offspring conflict as infants attempted to understand parents’ (and others’) 
beliefs and desires to elicit more and lengthier investment and parents resisted 
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(Chisholm, 2003). Understanding beliefs, desires, and actions/intentions might be a 
prerequisite for cultural learning (e.g., Tomasello, 1999). 

Avoidant and Ambivalent Behavior in Infancy 

I agree that avoidant and ambivalent attachment styles make good adaptive 
sense in the group-selective context of extended families. Nonhuman primate and 
hunter–gatherer data mean that today’s isolated nuclear families were rare during 
human evolution. Hrdy (1999) makes the case that humans are cooperative 
breeders, naturally selected such that mothers have the capability to elicit 
alloparental care from others, be they her older children, her kin, her mate and his 
(or their) kin, or unrelated others through formal or informal political and 
economic exchange systems. This means, as Amin and Thompson note, that when 
maternal investment was deficient, for whatever reason, children who were 
motivated to seek alternative care would have had a reasonable chance of finding 
another caretaker. However, I think that the original interpretations of avoidant and 
ambivalent attachment still have value. Even when there are no allomothers to be 
approached with positive emotions, avoidant and ambivalent attachment could still 
be adaptive as strategies for downside risk protection. Avoidance would seem to 
help reduce the risk of abuse or infanticide and ambivalence would seem to help 
clingy or whiney children “wheedle” resources from generally well-intentioned 
mothers who might respond to more “encouragement” to invest. I think that 
parent–offspring conflict theory would support both scenarios. 

Hyperagressiveness of Father-Absent Sons 

Amin and Thompson believe that the “hyperaggressiveness” of some young 
males has more to do with their attempts to gain resources monopolized by 
dominant males than with a facultative, attachment-mediated adaptive response to 
environmental risk and uncertainty more generally. I agree that this may be part of 
the story. However, in support of their interpretation they assert that this 
hyperaggressiveness “seems to occur in more or less organized groups” of young 
males and note that “young males in many species overwhelm and intrude on 
resource-holding males and their mates” (2001, p. 90). Because nonhuman 
primates feed themselves and do not share (a few occasionally share meat), the 
most common resource controlled by dominant males is sexual access to females. 
History shows that when people are subjected to too much inequality for too long 
they organize into groups in an attempt to redress the situation, and that when 
violence is involved young males are especially likely to participate. However, I 
would not expect to see the Young Male Syndrome expressed as floridly in Amin 
and Thompson’s “more or less organized groups” of young males as I would in 
young males who did not join groups, or were not accepted, or were in 
disorganized, unstable groups. To belong to an organized group one must have 
some capability for empathy and deferred gratification; to achieve their purpose 
groups must be organized, which requires their members to make common cause 
with each other, to understand and empathize with each other’s beliefs and desires, 
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and to forego immediate gratification to achieve the group’s purpose. Young males 
are surely useful for carrying out violence at the behest of dominant males 
representing the group (gang, clan, tribe, state, etc.), but they must be at one with 
the group, or at least able to follow orders. This does not sound like the Young 
Male Syndrome. My impression from the sociological, psychological, and 
ethnographic literature on young males in groups/gangs is that they are seeking 
safety and a sense of belonging and “respect” more than material resources or 
sexual access to females. A craving for safety (security) and a sense of belonging 
and “respect” are just what one would expect in someone with a history of insecure 
attachment relations. When this craving is intense and prolonged it may take only 
the mere impulse of insecurity or “disrespect” to trigger aggression. 

What’s more, dominant males in hunter–gatherer societies tend not to 
monopolize resources, including women, due to strong positive sanctions for 
generosity, sharing, and equality and negative sanctions against would-be 
dominants who attempt to monopolize resources or presume to rise above others. 
Boehm (2000) and others note that access to resources in nonhuman primates is 
highly correlated with dominance rank, whereas in hunter–gatherer societies, 
which are highly egalitarian, it is not. The reason is that primates in general abhor 
being dominated, and that with the evolution of the capability for empathy and 
social exchange, subordinate individuals were able to form “reverse dominance 
hierarchies,” enabling them to collectively resist dominants and establish a more 
level playing field. I think that when young males of some nonhuman primate 
species form “more or less organized groups” to acquire females from dominant 
males this is straightforward male–male competition and not a particular 
forerunner of the Young Male Syndrome—except to the extent that these young 
nonhuman primate males might have experienced chronic early environmental risk 
and uncertainty from the threats and violence (and their ripple effects) perpetrated 
by dominant males. (As Hrdy [1999] emphasizes, dominant females can also be a 
source of risk and uncertainty.) 

Hypersexuality of Father-Absent Daughters2 

Amin and Thompson say that 

Chisholm’s idea that the early and promiscuous sexuality of father-absent 
daughters is an adaptive response. . .seems entirely off the mark. . . .No matter 
how stressful a female’s circumstances. . .she should avoid pregnancy unless 
there is some chance that her offspring will survive to reproduce. . .unless, of 
course, there were somebody else to help her raise her offspring. . .for instance, 
groups of related females. . . (2001, pp. 90-91) 

As I hope I made clear, the reasonable assumption from bet-hedging theory 
and the General Life History Problem is that it can be adaptive for organisms to 

                                                      
2 I prefer the phrase “Young Female Syndrome” because I do not think that father absence per se is 
the main cause of the syndrome (see Chisholm, 1999, Ch. 5, especially p. 162). 
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reproduce early and/or often, even—indeed, especially—when there is little chance 
that offspring will survive and reproduce. When the alternative is lineage 
extinction it can be evolutionarily rational to take extreme chances against virtually 
impossible odds. After all, what else is there to lose? Anyway, given that humans 
are cooperative breeders, ancestral females would almost always have had 
“somebody else to help raise her offspring.” 

Chronic disease and malnutrition delay puberty and hinder conception at any 
time, but chronic psychosocial stress in otherwise more-or-less healthy and well-
nourished girls seems to accelerate puberty. As mentioned in Death, Hope and Sex 
and argued more fully elsewhere (Coall & Chisholm, 2003), the facultative delay 
of fertility in the face of disease and malnutrition is consistent with life history 
models emphasizing material resources (e.g., Ellison’s [1990] “bioassay” model; 
Worthman’s [1999a, 1999b] “absence of impairment” model), whereas the 
acceleration or intensification of fertility in the face of uncertain social–emotional 
resources is consistent with the General Life History Problem (the “socioassay” 
model described in Death, Hope and Sex). Coall and I propose a model in which 
fertility is contingent first on health and nutrition, and second when these are 
adequate, on safety or security, as indexed by relative absence of, or means of 
coping with, psychosocial stress (fear, anxiety, loss, etc.).  

I hope I did not use the word “promiscuous” to characterize the Young 
Female Syndrome because it connotes irresponsibility or immorality. I believe 
instead that the sociological, psychological, and ethnographic literature on women 
who bear children early, often, or by themselves shows that irresponsibility and 
immorality are not their main problems. 

Chisholm Does Not Escape the Naturalistic Fallacy 

Amin and Thompson think that my evolutionary theory of value helps to 
explain why we value but fails to specify what we should value: 

There is nothing in evolutionary theory that would lead one to value one 
reproductive strategy over another as each is considered an adaptive solution to 
an environmental contingency. . . .Thus, there must be a value system at work 
here that is entirely external to Chisholm’s evolutionary argument. (2001, p. 92) 

I disagree. There is something deep in evolutionary theory that leads us 
logically to value one reproductive strategy over another. Yes, the so-called 
“current” and “future” strategists are in principle optimal in their particular 
environments—but look at their costs! As detailed in Death, Hope and Sex’s final 
chapter, the tradeoff for following the “current” strategy is ill-health, shortened 
lives, and many other attenuated “functionings.” Would “Schmisholm,” for 
example, following the “current” strategy, really be as capable as the “future” 
strategist Chisholm himself? I believe that health, long life, and other enhanced 
functionings (like writing books) are signs from deep within the evolutionary 
process that one (or one’s relatives or group [as in group selection]) is roughly on 
track for long-term fitness. I suspect that this is why everybody prefers health to 
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illness and pleasure to pain. All that it takes (from deep within evolutionary theory) 
to know what we should value is to look at the cost of trying to do the work of 
fitness in safe and predictable environments versus risky and uncertain 
environments. The “current” strategy has its place because it enables people to just 
“have a life” (and any descendants) at all. But at what cost? If people are capable 
of having a “good life” (becoming “future” strategists), then we should help them 
to do so because this improves health, longevity, and other capabilities (including 
writing books). If we are capable of experiencing empathy then we should follow 
the moral (group selectionist?) imperative to act empathically. Further, when 
inequality is chronic, people get sick and die early, and sooner or later, somehow, 
we have to pay for their shortfalls in health and longevity. Inequality is chronic 
when people begin to feel they are at the edge of a fitness cliff, with nothing left to 
lose, and form groups to demand or force respect (as current events show all too 
clearly). Beware the Naturalistic Fallacy, but beware too: it is sometimes fallacious 
itself. When Hume said that we cannot argue from facts to values he just meant 
that facts alone are insufficient to know value; that we can only argue from values 
to values (Wilson, 1993, p. 238). If the capability for value experience is not a fact 
of nature, what is? Why would we have the capability to value anything? If some 
values themselves are facts of nature, as Hume implied, then there are some facts 
from which we can argue to values. 

Reply to Rushton 

Genes, Intelligence, and “Race” 

As an evolutionist I am well aware of the potential role of genetics in 
temperament, attachment, intelligence, reproductive strategies, etc.—but that is not 
what Death, Hope and Sex is about. As I said in the first line of my preface, “This 
book is about suffering, healing, and evolved human nature” (Chisholm, 1999, p. 
ix). Rushton entirely missed my purpose: Death, Hope and Sex is about therapy. 
Barring eugenics, which I do, and genetic engineering, of which I am 
apprehensive, I believe that theory and evidence lead inescapably to the conclusion 
that the best therapeutic use of evolutionary theory is in understanding the 
processes of gene x environment interaction to provide people with the best 
possible environments in which to do the work of fitness. 

Rushton says that I am “at a complete loss on how to unravel the nature–
nurture conundrum” because I describe gene x environment interactions as 
“conceptually vapid” (2001, p. 95). I would have thought it was clear that what I 
meant was that partitioning variance into genetic, environmental, and gene x 
environment interaction terms says nothing about how genes and environments 
interact (i.e., nothing about development). As Rushton says, 

Behavioral geneticists typically find that a 50% genetic plus 50% environmental 
model fits the data better than either purely genetic or purely cultural 
alternatives (such as Chisholm’s Attachment Theory [sic]). (2001, p. 96) 
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The trouble with such models is that they are silent on the processes of gene x 
environment interaction that underlie the statistics. This was the point of my 
example of the development of aggressiveness in silver fox pups (Chisholm, 1999, 
pp. 31-33). Compared to such descriptions of the actual processes of gene x 
environment interaction, I maintain that from a developmental perspective, 
partitioning variance into genetic, environmental, and gene x environment 
interaction terms is indeed conceptually vapid. 

Rushton says that the “brain-size/IQ correlation provides a challenge to 
Chisholm’s culture-only-theory” (2001, p. 98) and faults me for ignoring the 
possibility that “intelligence. . .is one component of his Theory of Mind” (2001, p. 
96). My evolutionary (genetic) model of the development of alternative 
reproductive strategies is not a “culture-only” theory. (Why does Rushton see 
things in such “black and white” terms?) Death, Hope and Sex is not about 
intelligence, its genetic basis, or its relation to theory of mind. As an evolutionist 
and developmentalist I am interested in the processes of gene x environment 
interaction that produce the phenotype. Intelligence, depending on how it is 
conceived and measured, surely has something to do with theory of mind. 
However, my concern is with therapy, so barring eugenics and genetic engineering 
I focused on what we know about environmental influences on theory of mind. 

One such influence is early psychosocial or emotional stress (the subjective 
experience of risky and uncertain environments). It is well known that the 
perception of risk and uncertainty elicits the subjective experience of fear and 
anxiety through automatic evaluation processes involving the amygdala, which 
activates the hypothalamic-pituitary-adrenal (HPA) system, releasing cortisol into 
the bloodstream. Chronically high cortisol levels lead to neuronal cell death in the 
hippocampus, which is implicated in memory dysfunction, depression, 
posttraumatic stress disorder, and other neuropsychiatric conditions (Lee, Ogle, & 
Sapolsky, 2002; Sapolsky, 1999, 2000, 2001, 2002). Because memory is critical 
for the theory of mind capability (for remembering people and their past beliefs, 
desires, and actions)—and for intelligence—early psychosocial stress is implicated 
in both lower intelligence and attenuated theory of mind capability. It is interesting 
to note in this context that parental investment (by mothers, fathers, or others) that 
involves the attachment behaviors of cuddling, kissing, nuzzling, nursing, etc. are 
known to release oxytocin, which reduces cortisol levels (Carter 1998; Gunnar 
1998; Insel 2000; Uvnäs-Moberg 1998). Why would Rushton refer to attachment 
theory as “purely cultural” (2001, p. 96)? 

As I mentioned repeatedly (Chisholm, 1999, pp. 99, 103, 107, 144, 152, 157), 
one way in which genes affect behavior is through their effect on temperament, of 
which reactivity to environmental stimuli is a major component. Some children 
will thus be genetically predisposed to perceive their environments “through fear-
colored lenses” (Chisholm, 1999, p. 144). For example, in their twin study of the 
etiology of depression in 2164 women, Kendler et al. concluded that “genetic 
factors influence the risk of onset of major depression in part by altering the 
sensitivity of individuals to the depression-inducing effect of stressful life events” 
(1995, p. 833). Depression is not the same as low intelligence or attenuated theory 
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of mind, but it is associated with chronic early stress and HPA hyperreactivity in 
adulthood (Heim & Nemeroff, 1999; Heim, Newport, Heit, et al., 2000). Death, 
Hope and Sex reviewed extensive evidence that poverty and inequality increase 
exposure to stressful life events. Excluding eugenics and most genetic engineering 
means that the best prevention is environmental manipulation. 

As Rushton said, I do believe that the concept of “race” is “ultimately 
arbitrary and subjective” and therefore a worthless scientific concept. I am far from 
alone in this judgment, as Rushton knows all too well from reviews of his own 
work, so I will not belabor the point here (see Krieger, 2003 for a recent review). 
Instead I will mention one enlightening recent study. Parra et al. (2003) explored 
the extent to which common markers of “race” predicted African ancestry in nearly 
400 Brazilians. “Race” was assessed using standard morphological markers (skin 
color, hair color and texture, etc.), whereas “genomic African ancestry” was 
assessed using “a panel of 10 population-specific alleles (PSAs), i.e., alleles with 
wide frequency differentials (>48%) between Africa and Europe. . .” (p. 177). 
They concluded “that at the individual level there was significant dissociation of 
Color [the Brazilian analog of English “race”], determined by physical 
examination, and African ancestry, estimated by molecular markers” (p. 177; 
emphasis added). The concept of race has once again been shown to be arbitrary 
and subjective. On the other hand, vapid as they are scientifically, folk 
classifications of “race” can have enormous impacts on people’s lives. Krieger 
(2003) shows how racism, a major source of inequality (risk and uncertainty), 
leads to ill health, shortened lives, and many other attenuated functionings. 

Rushton disparages both my intellectual honesty and avowedly political 
agenda. He suggests that I consciously ignore the fact “that individual life 
outcomes are partly due to genetic differences” (which, as we have seen, I do not) 
because it would “compromise” my political agenda, and that “. . .in science 
ignorance is never to be preferred over knowledge, however supportive ignorance 
may be to a political agenda. . .” (2001, pp. 95-96). I will let the ignorance issue 
go, but I will say a word about Rushton’s narrow view of science in the form of a 
question: What does he think science is for? Is science unrelated to politics? Are 
facts unrelated to values? Why know anything at all? I take the Epicurean view 
that both philosophy (what we call knowledge, to which science is our best guide) 
and politics are medicine (healing, therapy, prevention, nurturing) carried on by 
other means. My avowedly scientific/political agenda is therapeutic: to improve 
public health (if it is public, it is political) by bringing our only scientific theory of 
life to bear on the diseases and dysfunctions of inequality. I see no therapeutic 
possibility in Rushton’s “black and white” view of the nature/nurture problem. 

Evolutionary Psychology’s “Neglect” of Individual Differences 

Rushton says that evolutionary psychologists think that “all people. . .had the 
same ‘environment of evolutionary adaptation’ [sic]” and treat individual and 
group differences “as ‘error variance,’ mere noise, rather than potentially 
intelligible adaptations to different environments” (2001, p. 98). “I am not alone,” 
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he continues, “in believing it time to correct this turn toward political correctness 
by not forgetting about individual variation in human nature” (2001, p. 99). 

Rushton should be embarrassed. If any evolutionary psychologists 
misconstrue “the environment of evolutionary adaptedness” (Bowlby, 1969, p. 50) 
and the role of individual differences in evolution, the vast majority do not. It is 
now accepted that the EEA was highly variable (e.g., Potts, 1996, 1998). Rushton 
also seems to have missed my argument about the relationship between the 
optimality assumption and the importance of individual differences: “If we assume 
that selection tends to favor mechanisms that produce the best available phenotype, 
and if the genes and environments that construct phenotypes differ, then we have 
to entertain the possibility that each phenotype we observe represents the best 
available in its particular conditions. . .” (Chisholm 1999, pp. 48-49). 
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