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Life history theory's principle of alIocation suggests that because imma- 
ture organisms cannot expend reproductive effort, the major trade-off 
facing juveniles will be the one between survival, on one hand, and 
growth and development, on the other. As a consequence, infants and 
children might be expected to possess psychobiological mechanisms for 
optimizing this trade-off. The main argument of this paper is that the 
attachment process serves this function and that individual differences in 
attachment organization (secure, insecure, and possibly others) may rep- 
resent facultative adaptations to conditions of risk and uncertainty that 
were probably recurrent in the environment of human evolutionary 
adaptedness. 
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The t ime is ripe for a synthesis  of life h is tory  theory  and  a t t achment  
theory. Each is concerned  with the d e v e l o p m e n t  of emot iona l  a n d / o r  
sexual "bond ing"  and parent ing over  the lifespan, but  in critically com- 
p lementa ry  ways.  Life his tory theory, the most  dynamic  of all evolut ion-  
ary perspect ives  on  h u m a n  behavior,  is conce rned  primari ly wi th  
ul t imate exp l ana t i ons - - t he  adapt ive  funct ions of entire life cyc l e s - -bu t  
it is inadequate  for s tudying  the mechanisms  of gene  x e n v i r o n m e n t  
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interaction that actually produce alternative life cycles. On the other 
hand, attachment theory, the dominant theory of human  social-emo- 
tional development, is primarily concerned with proximate and on- 
togenetic explanations--the origin of individual differences in myriad 
aspects of affect, cognition, growth, maturation, and behavior that are 
related to attachment history. Attachment theory, however, having 
strayed from its early "safe haven" in evolutionary theory, is currently 
inadequate for understanding the function of individual differences in 
attachment, in either infancy or adulthood, or the relationships between 
attachment, sexuality, and parenting. The goal of this paper is to illus- 
trate how a synthesis of life history theory and attachment theory en- 
hances each and can improve our understanding of the evolution and 
development of attachment across the Iifespan. 

This article is divided into three parts. First comes an overview of 
attachment theory and a sketch of the attachment process and the nature 
and determinants of individual differences in attachment. Second, I out- 
line life history theory, focusing on (1) the "general life history problem" 
(Schaffer 1983; Stearns 1992) of the optimal allocation of resources to 
survival, growth, and reproduction across the lifespan; (2) the reasons 
why a capacity for the contingent, facultative development of so-called 
secure and insecure attachment (and possibly other types) may be (or 
once was) biologically adaptive; and (3) why life history research is 
increasingly directed at uncovering the psychobiological mechanisms 
capable of producing the optimal allocation of resources across the life- 
span. The central thesis of this paper is that under  the conditions of 
environmental risk and uncertainty that were probably recurrent in the 
environment of human evolutionary adaptedness (EEA) the major indi- 
vidual differences in attachment that we observe today functioned to 
optimize the trade-off between infant survival, on one hand, and growth 
and development,  on the other. This thesis is further developed in the 
third section of the paper, where I examine sources of environmental  risk 
and uncertainty for infants and juveniles in the EEA and recent data on 
the relationship between attachment history and adult reproductive be- 
havior. In the concluding section I briefly discuss implications of this life 
history model of attachment for attachment theory and for society. 

ATTACHMENT THEORY 

Origins 
Attachment theory (Bowlby 1969, 1973, 1980) is a theory of the origin 

and nature of love. It has roots in psychoanalytic theory, ethology, con- 
trol systems theory, and World War II. Trained in psychoanalytic child 
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psychiatry, John Bowlby believed that early experience, especially with 
one's mother, 1 had a powerful effect on adult personality and behavior. 
Freud himself, after all, had written that the infant-mother relationship 
was "unique, without parallel, established unalterably for a whole life- 
time as the first and strongest love-object and as the prototype of all later 
love-relations--for both sexes" (1940:45; quoted in Lamb et al. 1985:8). 
This belief was reinforced repeatedly by Bowlby's personal exper ience--  
but not for the reasons Freud might have predicted. Commissioned by 
the World Health Organization to study the emotional development  of 
children orphaned during World War II, Bowlby observed that even 
when these children had been well nourished as infants, they were still 
more likely to be depressed and to develop other emotional or behav- 
ioral problems than children who had not experienced maternal depri- 
vation. Freudian theory held that the origin of the infant's love for its 
mother - -and  thus the basis for normal personality deve lopment - -was  
in the reduction of the infant's primary drive of hunger. The pleasure of 
taking in food, in Freud's view, came to be experienced by the infant as 
love for the person providing the food. Because his observations did not 
square with Freud's drive-reduction theory of infant love, Bowlby began 
searching for an alternative model that could accommodate his growing 
conviction that infants were born with a primary, autonomous drive to 
be close to-- to  be attached to-- their  mothers. 

He found it in the emerging field of ethology--particularly research 
by Robert Hinde (1961) and Konrad Lorenz (1935) on imprinting in birds 
and by Harry Harlow (1958) on "motherless m o n k e y s ' - - a n d  in control 
systems theory. Because human infants were helpless for so many  
months after birth, Bowlby reasoned, their chances for avoiding preda- 
tors in the "environment of evolutionary adaptedness" (1969:50) would 
have been enhanced by a strong motivation to remain close to their 
mothers- - in  much the way that the survival of goslings appeared to be 
enhanced through their powerful motivation to follow their mothers. 
With Harlow's demonstration that normal social-emotional develop- 
ment in rhesus monkeys depended on "contact comfort" (physical con- 
tact with mother; i.e., being close to her) and not just on feeding, the 
secondary drive interpretation of the infant-mother relationship was 
effectively demolished. Combining ethology and control systems theory 
(e.g., Miller, Galanter and Pribram 1960), Bowlby proposed that through 
natural selection infants were endowed with the "set-goal" of proximity 
to mother that functioned to increase infant survival by keeping infants 
close to their primary source of safety. 

The Process of Attachment 

From such beginnings in the 1950s--and aided in particular by the 
contributions of Mary Ainsworth and her colleagues (e.g., Ainsworth 
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1969, 1979a, 1979b; Ainsworth et al. 1978)--attachment theory today is 
the predominant theory of infant social-emotional development.  It is 
now generally accepted that the process of attachment begins in earnest 
in the second half of the first year when infants normally first show 
anxiety at being separated from their mothers. Whereas infants sepa- 
rated from their mothers (e.g., by adoption) prior to seven or eight 
months of age generally establish new attachment relations easily, those 
separated from their mothers after this age are more likely to react 
strongly and take longer to establish new attachments (Yarrow 1967). 
Although there is little support  today for the view that attachment for- 
mation is a critical period phenomenon,  there is a consensus that the 
older a child is before starting to form attachments, the more difficult it 
will be (e.g., Sroufe 1988). What is clear is that attachment is a process, 
not a static bond; it is an ongoing, dynamic interaction be tween infant 
and mother in which they cycle in and out of each other's company or 
attention repeatedly, many times a day, potentially for many years. 
These cycles of mother-infant interaction are worth closer examination 
because, as I will argue in more detail later, this cyclical process is at the 
interface of attachment theory and life history theory. 

The attachment cycle (Bretherton and Ainsworth 1974; Sroufe and 
Waters 1977; see also Brazelton et al. 1974) is conceived as beginning with 
a child (say, a one-year-old) at Bowlby's "set-goal" of being close to his 
mother. The experience of being physically close to mother is thought to 
engender what Sroufe and Waters (1977) term "felt security," i.e., feelings 
of safety and protection. These feelings of security, in turn, lead to the 
second phase of the cycle. They engender or "release" the child's motiva- 
tion to play or explore, to venture away from mother (psychologically, if 
not physically), to use her as a "secure base" from which to engage the 
world of objects and people. This leads to the third phase, that of separa- 
tion anxiety. Although there are wide individual differences in separation 
anxiety, all children eventually show signs of insecurity or fear when  
they are separated from their mothers, either because they went  too far 
from mother, for too long, or because they encountered something fear- 
provoking. Too much novelty by itself can also be a potent source of anxi- 
ety. Having inhibited the child's inclination to play or explore, his rising 
anxiety then "releases" his motivation to approach his mother, which 
initiates the fourth phase of the cycle. This approach may be a literal, 
physical approach, or it may be a symbolic approach. A symbolic ap- 
proach may be only a quick glance at mother, by which the child reassures 
himself that she is still there, or it may be an active vocalization or display 
in an attempt to elicit some overt response from her. The last phase of the 
cycle is the reunion between mother and chi ld-- the way  she responds to 
her child's literal or symbolic approach. Theoretically--and by some 
methods, empirically (e.g., Ainsworth et al. 1978)--this fifth phase is the 
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nexus of the entire attachment phenomenon.  Put simply, the critical issue 
is whether the mother's response renews her child's sense of "felt securi- 
ty." If it does not (and this depends  in part on the child's state and 
temperament as well as, for example, other demands on the mother), he 
may retain for some time the sense of anxiety or fear that led him to seek 
reunion with his mother in the first place. Or, if she receives him roughly, 
rebuffs him, has been inconsistent in her responses, or has been intrusive 
and interfered with his attempts to separate and explore (perhaps out of 
her own fear), he may become even more afraid and uncertain. He may 
then be psychologically inclined to defend himself against his feelings of 
fear and uncertainty. However,  if her response is sensitive and accepting, 
with sufficient consistency, and his sense of security is renewed,  he may 
soon be motivated again to play and explore, thereby learning more about 
his wor ld - - and  simultaneously initiating another turn in the cycle of 
attachment. Foreshadowing arguments about the links be tween attach- 
ment theory and life history theory that I will develop more fully later, it is 
important to emphasize (following Bretherton 1985) that the attachment 
cycle outlined above is continuously active, with the child oscillating 
between the pull of the environment--when mother is seen as a "secure 
base" from which to explore--and the pull of mother- -when she is seen as 
a "safe haven" for reducing arousal when the child is frightened or tired 
from exploring. Figure 1 is a schematic representation of the cycle of 
attachment. 

It is through the child's experience of many revolutions of this attach- 
ment cycle, day in and day out, for months or years, that he comes to 
have an attachment "bond" to his mother. Bowlby proposes that on the 
basis of their attachment experiences children construct "internal work- 
ing models" of, first, themselves and their primary attachment figure 
and, later, of their social relations in general. Although the form that 
these models take is unknown (Main 1991), they are thought of meta- 
phorically as generalized expectations about "self-with-others," or trust 
in the physical and emotional availability of others to oneself, and in 
oneself as deserving or worthy of what  one expects from others. These 
models or schemas are simultaneously affective as well as cognitive and 
perceptual, so that representations of past events and perceived alterna- 
tive courses of action have emotional or motivational dimensions that 
affect perception, cognition, and choices about action in the future. Once 
organized, internal working models of attachment tend to operate out- 
side consciousness and partly for that reason are resistant, but not 
closed, to change, especially if one's experience also changes (Belsky 
and Cassidy 1994; Bretherton 1985; Main 1991; Main et al. 1985; Sroufe 
1988). 

Although Bowlby-Ainsworth attachment theory holds that the psy- 
chobiological capacity for attachment is universal and innate, attachment 
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Figure 1. The attachment cycle�9 

itself is something that only emerges from cycles of infant-mother (or- 
ganism x environment) interaction during ontogeny. Because infants, 
mothers, and the environments in which they interact are highly vari- 
able, there is a considerable range of individual differences in the pat- 
terns of attachment that are generated by these cycles of interaction. 
Based on his observations of this range, Bowlby was convinced that 
sensitive and responsive mothering is critical for the development of 
what he believed was "normal," secure attachment and subsequent 
"normal" social-emotional development�9 

Individual Differences in Attachment 

A quarter-century of research on individual differences in infant- 
mother attachment has largely sustained Bowlby's early clinical judg- 
ment. Notwithstanding the effects of child temperament and other 
factors on patterns of attachment (e.g., Bates et al. 1985; Crockenberg 
1981; Goldsmith and Harmon 1994; Gunnar et al. 1989; Kagan 1982; 
Wachs and Desai 1993), there is a consensus that children whose  moth- 
ers have been generally available, responsive, and accepting are more 
likely to use their mothers as both a secure base from which to explore 
and play and as a safe haven, for comfort and reassurance, when they 
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become upset. Such children are said to be securely attached. On the 
other hand, children whose mothers have been less available and re- 
sponsive, or more intrusive or rejecting, often show an inability or un- 
willingness to play and explore, or to be comforted by their mother 
when they do become upset. Such children are said to be insecurely 
attached. As they grow older they are more likely to become anxious, 
aggressive, or depressed, or to develop difficulties in close interpersonal 
relations. Available longitudinal evidence indicates that these patterns 
are normally stable over at least the first decade in stable families, but 
.they can change, in expectable ways, when the family environment 
changes (Belsky and Cassidy 1994; Sroufe 1988). In low-risk samples 60- 
70% of children are typically classified as secure and 30-40% are classi- 
fied as insecure; even higher insecurity rates (60% or more) are reported 
in some cross-cultural studies and in high-risk samples (Belsky and Cas- 
sidy 1994; Campos et al. 1983; Lamb et al. 1985). Most of this research 
has been based on Ainsworth's (Ainsworth et al. 1978) Strange Situation 
paradigm, or, more recently, Waters and Deane's (1985) Q-sort method. 
Both techniques, however, yield dimensions of secure vs. insecure at- 
tachment and tend to identify the same children as secure and insecure 
(Vaughn and Waters 1990). 

In addition to this secure-insecure dimension of individual differences 
in attachment, research using Ainsworth's Strange Situation paradigm 
also consistently identifies two kinds of insecure attachment. 2 The first is 
the avoidant pattern, in which children show little overt distress at sep- 
aration from mother and do not seek reunion with her but instead focus 
their attention on toys and other apparent diversions from mother. In 
home observations, mothers of children that are later classified as avoid- 
ant are more likely to rebuff or reject their child's bids for attention, 
especially for physical contact, and/or  to intrude insensitively on their 
child's ongoing activities. The second pattern of insecure attachment is 
the anxious~ambivalent pattern. 3 Anxious/ambivalent children tend to be 
distressed prior to separation, difficult to reassure, and seem so preoc- 
cupied with their mothers' moods or availability that they are disinclined 
to play or explore. In home observations, mothers of children that are 
later classified as anxious/ambivalent are not overtly rejecting but are 
most likely to be underinvolved with their children, or slow or inconsis- 
tent in responding (Cassidy and Berlin 1994; Isabella and Belsky 1991). 
However,  while Strange Situation research consistently identifies these 
two types of insecure attachment, and there is some evidence that they 
have different developmental consequences (e.g., Cassidy and Berlin 
1994; Main 1990; Shaver and Hazan 1994), their status remains unclear, 
for neither is predicted by attachment theory (Lamb et al. 1985), and 
neither is identified by Waters and Deane's (1985) Q-sort methodology. 

Bowlby himself, along with many other attachment theorists, believed 
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that sensitive, responsive mothers and their securely attached infants 
are nature's prototype, and that insecure attachment is, to some extent, 
abnormal and maladaptive. Ainsworth, for example, argues that "one 
major aspect of the environment of evolutionary adaptedness for in- 
fant attachment behavior is not merely a mother figure but one who  is 
sensitively responsive to infant behavioral cues" (1979b:5). Indeed, 
Ainsworth developed the neutral A-B-C nomenclature (for avoidant, 
secure, and anxious/ambivalent attachment, respectively) because she 
hoped thereby to avoid stigmatizing A and C children or their parents as 
somehow deviant (Ainsworth et al. 1978). And Sroufe, who argues that 
the A and C patterns of attachment are specific adaptations to particular 
environments, also says that "in an important sense they are maladapta- 
tions" (1988:25; original emphasis). Moreover, there is evidence from 
many sources that the insecure at tachments--avoidant  and anxious/ 
ambivalent--are indeed associated with later cognitive, perceptual, 
and/or social-emotional difficulties (for reviews see Belsky and Cassidy 
1994; Bretherton and Waters 1985; Lamb et al. 1985; Sroufe 1988; Wolkind 
and Rutter 1985) and even physical growth difficulties (Drotar 1991; 
Monckberg 1992; Valenzuela 1990). Prospective laboratory studies of at- 
tachment behavior in bonnet macaques also show that environmental 
stresses experienced by mothers have important consequences for the 
development of their young, including long-term effects on noradrener- 
gic and serotonergic functions that mediate the experience of fear and 
anxiety. The attachment process is implicated as the specific mechanism 
of these effects because the stressed mothers differ from controls in 
being more anxious and less consistently responsive to their young (An- 
drews and Rosenblum 1991; Rosenblum and Andrews 1994; Rosenblum 
et al. 1994; see also Suomi 1991). 

Despite the apparent justification, however, evolutionary-minded 
skeptics have long resisted the implication that so-called insecure attach- 
ment is a disorder. Instead, they argue, hominid infancy wasn ' t  always 
as ideal as Bowlby imagined, and such a consistent pattern of individual 
differences in attachment, with such a high incidence of so-called inse- 
cure attachment, might well indicate potentially adaptive alternative 
developmental strategies rather than pathology (e.g., Blurton Jones 
1993; Dunn 1976; Freedman and Gorman 1993; Hinde 1982, 1983; Lamb 
et al. 1985; Main 1981, 1990; 4 Tronick et al. 1987; Wiley and Carlin 1994). 
The most complete articulation of this position to date has been by Lamb 
and his colleagues, who argue that 

in light of current theory in evolutionary biology, it is not easy to designate 
certain behavioral patterns as adaptive or maladaptive. Although not all 
behavioral patterns are equally adaptive, of course, it is clear that there is 
no single, species-appropriate pattern or template of behavior against 
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which all other patterns can be evaluated. More plausibly, persons are 
equipped with a flexible repertoire, the selection from which depends on 
the specific environment in which he or she lives, the behavior of others, 
and the person's inherent characteristics . . . .  Viewed from this perspec- 
tive, it therefore becomes important to specify how these alternative pat- 
terns may be adaptive under what caregiving circumstances (Lamb et al. 
1985:57; original emphasis). 

What is needed, in other words, is an evolutionary ecology of attach- 
ment organization: we need to understand the "caregiving circum- 
stances" in which the capacity for the contingent development  of so- 
called secure and insecure attachment (and possibly avoidant and 
anxious/ambivalent as well) would have been evolutionarily adaptive. 
Life history theory is an obvious place to turn, for its subject matter is 
how the life cycles of all organisms are shaped by local instantiations of 
the universal circumstance of having to survive, grow and develop, and 
reproduce with limited resources. 

LIFE HISTORY THEORY 

The Components of Fitness 

Life history theory is the evolutionary study of life cycles and life 
history traits, including size at birth, age at first reproduction, reproduc- 
tive rate, and length of life. It is one of the most dynamic areas of all 
evolutionary biology; even Stephen Stearns, perhaps its leading prac- 
titioner, noted in 1992 that he could no longer keep pace with the 
"explosion" of life history research in evolutionary ecology, zoology, 
demography, and quantitative genetics, where the theory originated 
thirty years ago (e.g., Bonner 1965; Williams 1957, 1966). The impetus 
for life history theory's dramatic growth has been its crucial insight that 
life cycles in themselves constitute evolved reproductive strategies. To 
nonbiologists this may seem a curious narrowing of reference, but it 
makes sense to evolutionists because of life history theory's principle of 
allocation (Levins 1968), which holds that organisms have finite re- 
sources of energy, nutrients, safety, information, and time to be allo- 
cated among the often conflicting demands of the components  of 
fitness. These include, at a minimum, survival, growth and develop- 
ment, and reproduction, which itself consists of mating (the production 
of offspring, which increases their quantity) and parenting (the rearing 
of offspring, which increases their quality) (e.g., Alexander and Borgia 
1979; Hirschfield and Tinkle 1975; Low 1978). Because of the inevitable 
gap between means and ends, s the fundamental assumption of life his- 



10 Human Nature, Vol. 7, No. 1, 1996 

tory theory is that natural selection will tend to favor mechanisms that 
achieve the optimal allocation of limited resources among survival, 
growth and development, and reproduction. This necessarily entails 
trade-offs between the components of fitness; resources allocated to 
survival, for example, cannot also be allocated to growth. However, 
because evolution is ultimately driven by differential reproduct ion--not  
differential survival or growth and deve lopment - - the  life cycles thus 
created may be conceived of as reproductive strategies. Reproductive 
strategies, in turn, may be thought of as suites of functionally integrated 
anatomical, physiological, psychological, and developmental mecha- 
nisms for optimizing the trade-offs among the components of fitness 
throughout the life cycle (Charnov 1993; Hill 1993; Roff 1992; Stearns 
1992). 6 

It is important to emphasize here that life history theory's assumption 
of optimality does not imply any a priori, noncontingent definition of an 
optimal life cycle or reproductive strategy, for what is optimal in one 
environment is likely to be suboptimal in another. Indeed, "optimal" 
means "best available given existing constraints"--not  "best imagin- 
able." Moreover, while evolutionary biology's assumption of optimality 
is immensely useful for generating new hypotheses, it is itself only a 
working hypothesis (Emlen 1985; Orzack and Sober 1994; Parker and 
Maynard Smith 1990). For me, however, the optimality assumption's 
most conspicuous virtue is that it compels us always to go beyond what 
is "normal," in the sense of merely common or statistically average, and 
to contemplate instead the adaptive significance of the full range of vari- 
ability in a trait. In other words, the assumption of optimality demands  
an analytical focus on the potential adaptive function of individual dif- 
ferences in their local socioecological and political-economic contexts 
(e.g., Caro and Bateson 1986; Nesse and Williams 1995; Tauber 1994; 
Wiley 1992). It is no longer possible to assume that "species typical" 
implies normality or indicates the "target" of selection. 

The General Life History Problem 

Life history research has examined a number  of trade-offs (e.g., sur- 
vival vs. growth, survival vs. reproduction, growth vs. reproduction, 
quantity vs. quality of offspring), but there is a growing consensus that 
the most important or pervasive trade-off is the one between current 
and future reproduction. The "general life history problem," as it is 
known (Schaffer 1983), is a model that predicts the optimal allocation of 
resources to reproduction at a given age based on the assumption that 
there is a trade-off between current and future reproduction (Stearns 
1992). Put simply, this means that beyond some point, increased repro- 
duction in the short term (current reproduction) is expected to decrease 
number of descendants in the long term (future reproduct ion)--ei ther  



The Evolutionary Ecology of Attachment Organization 11 

through the current consumption of resources that would have had 
greater fitness returns in the future, or by reducing parents' probability 
of survival into the future. Evolutionary theory thus does not expect 
selection always to favor traits that simply maximize number of off- 
spring in each generation. Instead, under certain conditions (e.g., low 
environmental risk and uncertainty; see below) selection is expected to 
favor traits that minimize between-generation variance in number of 
offspring. This is because, over a period of generations, consistently 
having a small number of high-quality offspring who survive to repro- 
duce ultimately results in more descendants than would having a larger 
number of low-quality offspring whose chances of survival are low or 
unpredictable (Gillespie 1977; Kaplan 1994; Rogers 1990; Rubenstein 1982; 
Seger and Brockmann 1987; Stearns 1992). 

Viewing life cycles as reproductive strategies shaped by trade-offs 
between the components of fitness prompted the search for the socio- 
ecological factors that, by determining the optimal trade-off, should (by 
the assumption of optimality) influence what selection will favor. Evi- 
dence is accumulating that extrinsic mortality rates are among the most 
important determinants of the optimal trade-off between current and 
future reproduction, both within and between species (Charnov 1993; 
Charnov and Berrigan 1993; Gadgil and Bossert 1970; Harpending et al. 
1990; Promislow and Harvey 1990, 1991; Roff 1992; Seger and Brock- 
mann 1987; Stearns 1992). To paraphrase Stearns, the key problem in life 
history theory is not that of understanding how habitats affect life histo- 
ries, but how habitats affect mortality regimes--and then how mortality 
regimes affect life histories (1992:208). Extrinsic mortality refers to death 
from predation, disease, accidents, homicide, and other environmental 
hazards that are not affected by changes in the allocation of reproductive 
effort. Intrinsic mortality, on the other hand, refers to death from the 
costs or trade-offs of reproductive effort. For example, physiological 
costs (trade-offs) of early menarche in women (which facilitates current 
reproduction) may include increased risk later in life for unhealthy 
weight gain (Wellens et al. 1992) or breast cancer (Apter et al. 1989). In 
risky or uncertain environments, where extrinsic mortality rates are high 
or unpredictable, the short-term reproductive strategy of maximizing 
number of offspring in the current generation may be the optimal strate- 
gy, because by maximizing the probability of having at least some off- 
spring who manage to survive and reproduce it thereby minimizes the 
probability of lineage extinction--that is, of having one's own genes 
vanish from the gene pool. In environments that are safe and predict- 
able, on the other hand, the long-term strategy of consistently produc- 
ing fewer offspring over many generations may be optimal because, as 
mentioned, through time a "less is more" reproductive strategy can 
result in more descendants. Or as Kaplan put it, "it may be necessary to 
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measure fitness in terms of third-generation (or longer) effects. Models 
including these effects are likely to predict lower opt imum rates of fertil- 
ity than the one-generation model that maximizes number  of surviving 
offspring" (1994:770-771). 

Because evolution is ultimately more concerned with reproduction 
than survival, however, the capacity of parents to affect their children's 
reproductive value is expected to influence the optimal trade-off be- 
tween parents' current and future reproduction independent ly  of extrin- 
sic mortality rates. Thus, from the perspective of life history theory (and 
contrary to a great deal of "common sense"), when  resources are limited 
it is not necessarily adaptive or rational to have fewer offspring so as to 
be able to invest more in each one (Chisholm 1995b). In other words,  
even when mortality rates are not high (everything else being equal), the 
optimal strategy of parents who lack the material or social resources 
(e.g., power, prestige) to make a difference in their children's reproduc- 
tive value (e.g., health, education, employment,  marriage prospects, 
competence as parents--i .e. ,  children's capacity to produce grand- 
children with good reproductive value) may be to increase fertility 
(which increases current reproduction) while reducing investment per 
child (which tends to decrease future reproduction). The "nonintuitive 
message" here (as Borgerhoff Mulder [1992:350] described this apparent  
paradox) is that when  the flow of resources is chronically low or un- 
predic tab le-which  is when we might otherwise expect parental invest- 
ment to be most critical for offspring reproductive value-- i t  may in fact 
be (or have been) biologically (i.e., evolutionarily) adaptive to reduce 
parental investment, to allocate resources not to parenting (or even, 
beyond some threshold, to the parents' own health or longevity), but to 
offspring production instead (Borgerhoff Mulder 1992; Harpending et al. 
1990; Kaplan 1994; Pennington and Harpending 1988). 

A t t a c h m e n t  as an  A l l o c a t i o n  M e c h a n i s m  

If natural selection has favored mechanisms that tend to achieve the 
optimal allocation of limited resources among survival, growth and de- 
velopment, and reproduction across the lifespan, as the optimality as- 
sumption holds, what are these mechanisms? Do they exist? This is one 
of the most important questions in life history theory, for without some 
understanding of these mechanisms we cannot adequately test life his- 
tory models nor fully understand the process of adaptation. Possibly to 
rationalize their relative inattention to the processes that actually gener- 
ate adaptations, some evolutionary biologists have made use of the 
"phenotypic gambit," which is the simplifying assumption that the rela- 
tionship between genotype and phenotype is not especially important 
for understanding adaptation (e.g., Grafen 1984; Smith and Winterhal- 
der 1992). But for some purposes it is important, for without an under- 
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standing of how phenotypes emerge developmentally from gene x en- 
vironment interaction we can have no clear picture of the trait that is 
supposed be the adaptation (e.g., Barkow et al. 1992; Bateson 1976, 1982; 
DeRousseau 1990; Gottlieb 1991; Gould 1991; Gould and Lewontin 1979; 
Hall 1992; Hinde 1987; Oyama 1985, 1994; Stamps 1991; Stearns 1982; 
Worthman 1994). To understand what  selection should favor it is neces- 
sary to test our optimality models against the qualities of real organisms 
(the phenotypic gambit); to understand what selection can favor we 
must understand how these organisms work--which  means under- 
standing the developmental and historical processes whereby genes and 
environments construct the phenotypic mechanisms that actually pro- 
duce adaptations. Bernardo describes the problem this way: 

The most significant difficulty with current [life history] models is the 
assumption that the analysis of patterns of phenotypic variation can iden- 
tify the underlying biological mechanisms responsible for generating or 
maintaining the variation . . . .  [W]hile optimal control and other phe- 
notypic optimization models may implicate potential sources of phe- 
notypic variation, they cannot predict whether organisms are capable of 
producing such phenotypes, or how that variation is generated (Bernardo 
1993:172). 

For both practical and theoretical reasons it is crucial to unders tand the 
physiological and psychological mechanisms whereby humans allocate 
reproductive effort across the lifespan. On the practical or public health 
side, knowledge of these mechanisms would be invaluable for attempts 
to control population growth rates and the myriad other problems asso- 
dated with the too-early or too-extensive allocation of mating effort 
(e.g., Chisholm 1995b; Fox 1989; Kaplan 1994; Liesen 1995; Tauber 1994; 
Smuts 1992, 1995; Wiley 1992). On the theoretical side, knowledge of 
these mechanisms would be invaluable for attempts to resolve the per- 
nicious nature-nurture dichotomy. This is because reproduction is what 
drives evolution and connects us with all of nature. In a slowly develop- 
ing, long-lived, and culturally rich species like ourselves, therefore, it is 
in the realm of our reproductive behavior that we can expect selection to 
have been particularly assiduous. 7 Because the cost of failure to learn or 
learning gone wrong is so great in the realm of mating and parenting, it 
is here that we would most expect to find "learning biases" or "predis- 
positions to learn" (e.g., Boyd and Richerson 1985; Harpending et al. 
1990; Johnston 1982; Kaplan 1994). As Harpending et al. put it, 

We do not believe for a moment that natural selection operating on genetic 
material directly could have led in our species to any [hypothetical optimal 
outcome]. But it is certainly plausible that humans are engineered to sense 
the state of the environment and to favor (read "learn more easily") certain 
behaviors over others depending on their perception of the environment 
(1990:255). 
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But what is the nature of this engineering? How do young humans  
"sense" the state of their environment? The main argument  of this paper 
is that this "sensing" is fundamentally emotional. In this view the pro- 
cess of infant-mother attachment (the "growth of love," in Bowlby's 
[1965] terms) is an evolved developmental system (Oyama 1985) where-  
by children are biologically predisposed to monitor the most adaptively 
significant features of their environments as the basis for allocating re- 
sources contingently to optimize the critical trade-off between current 
and future reproduction. Because juveniles, by definition, cannot re- 
produce, the most immediate threats to their fitness are not to their 
reproduction per se, but to the other p r imary- -and  ontogenetically pri- 
o r - c o m p o n e n t s  of fitness, their survival and growth and development.  
Because the possibility for juveniles of any future reproduction at all is 
always absolutely contingent on current survival and growth, selection 
on hominid juveniles may be expected to have favored psychobiological 
mechanisms for gauging environmental threats to, and opportunities 
for, their survival and growth and for allocating their resources accord- 
ingly. For example, in highly risky and uncertain env i ronments - -when  
such threats are severe and imminent - - the  optimal strategy may be to 
allocate resources to immediate survival, which might actually halt 
growth, as in "hospitalism" (Spitz 1945) or nonorganic failure to thrive 
(Drotar 1991; Monckberg 1992). However, infants and juveniles cannot 
endlessly maximize present survival at the expense of inadequate 
growth, development, and learning--i .e. ,  preparations for reproduc- 
tion (Bateson 1994; Janson and van Schaik 1993; Rubenstein 1993). The 
attachment cycle may thus be viewed as a psychobiological mechanism 
for optimizing the trade-off between survival (i.e., security; mother  as 
"safe haven"), on one hand, and growth and development and learning 
(i.e., play and exploration; mother as "secure base"), on the other. 

THE FUNCTIONS OF ATTACHMENT 
IN THE EEA 

Risk, Uncertainty, and Attachment 

While it is increasingly appreciated that the EEA was neither as uni- 
form nor as benign as Bowlby seems to have imagined (e.g., Edgerton 
1992; Foley 1992), it is perhaps not sufficiently appreciated that as each of 
our ancestors entered the EEA--i.e.,  as infants--a  major component  or 
vector of their environmental risk and uncertainty was their parents (or 
their parents' suitors or new mates). Viewed from the perspective of 
those entering it, in fact, the EEA probably held certain risks that were  
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recurrent and quite predictable--but whose timing was uncertain. Un- 
der such conditions selection is expected to favor patterns of develop- 
ment  that are sufficiently plastic so that the nature (i.e., structure, 
function) of adaptive alternative phenotypes (facultative adaptations) is 
reliably contingent on, or appropriate to, the predictable risk itself. But 
because it is the timing of these recurrent, predictable risks that is un- 
known, the actual appearance (i.e., instantiation, development,  produc- 
tion) of locally appropriate phenotypes is expected to be contingent on 
any cue that reliably indicates that one of these risks is actually impend- 
ing (Fagen 1982, 1993; Johnston 1982; Stearns 1982). For example, in both 
cats (Bateson et al. 1990) and rats (Smith 1991) lactating mothers on 
restricted diets wean their offspring earlier than those on normal diets. 
Somewhat counterintuitively, however, this research has found that the 
offspring of food-restricted mothers engage in more play than the off- 
spring of normally fed mothers. These findings are interpreted as evi- 
dence for a mechanism in offspring whereby, on the basis of cues from 
mother, they are "switched" onto an evolved alternative developmental 
pathway that tended to be adaptive under presumably recurrent condi- 
tions of limited food. Bateson and colleagues suggest that because the 
developmental consequences (future payoff) of play are so important, 
selection has favored a mechanism that serves to increase the amount  of 
play when  a cue from mother indicates impending food shortages that 
would result in early weaning, hence early foraging for se l f - -which 
shortens the phase of the life cycle when play occurs. In effect, this 
hypothetical mechanism "squeezes" play into the time available before 
the immediate demands of survival outweigh the marginal future bene- 
fits of continued play. Citing Lott's (1991) recent review, Bateson notes 
that analogous alternative strategies "occur more frequently in mam- 
mals than had been realized" (1994:402). 

What were the predictable risks faced by our developing ancestors? 
Following arguments by Bateson (1994), Belsky et al. (1991), Blurton 
Jones (1993), Draper and Harpending (1982), Hinde (1982), Lamb et al. 
(1985), and Main (1990), among others (including, of course, Trivers 
1974), it is likely that the most adaptively significant feature of children's 
environments has always been their parents' reproductive strategies--  
or more precisely, the quantity and quality of the parental investment 
they receive. Viewed from the life history perspective sketched above, 
then, the common individual differences in attachment that we observe 
today can be interpreted as facultative adaptations to parental behaviors 
that in the EEA were reliable indicators of what were probably two of the 
more recurrent (and not mutually exclusive) threats to juvenile survival 
and growth: parents' inability to invest in offspring, and parents' un- 
willingness (not necessarily conscious) to invest. 8 From time to time 
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throughout human evolution there were undoubtedly some parents 
who were unable to protect or provide for offspring simply because they 
lacked resources. Without doubt, from time to time there were also some 
parents who were unwilling (not necessarily consciously) to invest be- 
cause (for reasons given earlier, in the section on "The General Life 
History Problem") their optimal reproductive strategy was to reduce or 
terminate parental investment, allocating their resources instead to oth- 
er offspring with higher reproductive value, or to the production of 
additional offspring, thereby maximizing current reproduction. 

In the life history model of attachment presented here there is, conse- 
quently, no a priori, noncontingent, "normal" pattern of attachment; so- 
called secure and insecure attachment are both normal. In this view 
secure attachment develops today as a facultative adaptation to consis- 
tently sensitive, responsive, and accepting parenting because in the EEA 
this style of parental behavior was reliable evidence that parents pos- 
sessed both the resources and the motivation to invest in offspring for 
an extended period. Under the conditions of low environmental risk and 
uncertainty that would tend to support or enable such parental behav- 
ior, life history theory predicts that (ceteris paribus) the optimal reproduc- 
tive strategy will be the high-parenting effort strategy of maximizing 
future reproduction by investing heavily in relatively few high-quality 
offspring. On the other hand, according to this view, insecure attach- 
ment  (both kinds, if there are two) develops today as a facultative adap- 
tation to what we call insensitive, intrusive, unresponsive, or rejecting 
parenting because in the EEA this style of parental behavior was reliable 
evidence that parents were unable and/or unwilling to invest in off- 
spring. Under the conditions of high environmental risk and uncertainty 
that would tend to make such parental behavior more likely, life history 
theory predicts that (ceteris paribus) the optimal reproductive strategy will 
be the high-mating effort strategy of maximizing current reproduction 
by investing relatively little in many low-quality offspring. 

Although we cannot rule out the possibility that the avoidant (A) and 
anxious/ambivalent (C) attachment styles are merely artifacts of the 
Strange Situation test (e.g., Lamb et al. 1985), they are, as mentioned, 
widely reported and seem to have different developmental  conse- 
quences. It also seems important to distinguish between parents' ability 
and willingness to invest, because these are among the most fundamen-  
tal determinants of parental investment. The ability and willingness to 
invest in offspring are neither dichotomous nor mutually exclusive vari- 
ables, however, and parents may be both unable and unwilling to in- 
vest. Nonetheless, not only are even young infants manifestly good 
observers of their parents' mood and apparent motivation (e.g., Cohn 
and Tronick 1983), it might be useful for infants to distinguish between 
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motive and opportunity, so to speak, because the optimal infant re- 
sponse to "able-but-unwilling" parents would seem necessarily to be 
somewhat  different from the optimal response to "unable-but-willing" 
parents. Finally, while attachment theory offers no a priori rationale for 
the existence of avoidant and anxious/ambivalent attachment types, life 
history theory may. Therefore, in the interest of fostering common 
ground between life history theory and attachment theory (but at the 
risk of explaining something that doesn' t  exist!), I offer the hypothesis  
that avoidant attachment represents a facultative adaptation to parental 
unwillingness (not necessarily conscious) to invest and that anxious/ 
ambivalent attachment represents a facultative adaptation to parental 
inability to invest. 

In this model avoidant and anxious/ambivalent patterns of attachment 
have distinct ultimate, as well as proximate, causes. In terms of proxi- 
mate causation, avoidant children avoid their mothers because their 
mothers rebuff or reject them. In terms of ultimate causation, however,  
such rejection may have been a reliable indicator of a mother's relative 
unwillingness to invest because her optimal reproductive strategy was 
to allocate resources to already existing children with greater reproduc- 
tive value, or to the production of additional offspring. The hallmarks of 
avoidant a t tachment-- low expression of affect and literal avoidance of 
mother- -might  represent a facultative adaptation to caregivers who,  
regardless of ability, were unwilling to invest. 9 And just as human and 
nonhuman parents today intermittently reject, neglect, abandon, and 
kill their children, so too, certainly, did our hominid ancestors (e.g., 
Boswell 1988; Freedman and Gorman 1993; Gomendio 1991; Hausfater 
and Hrdy 1984; Hrdy 1977, 1979, 1992; Levine 1987; Scheper-Hughes 
1992; Smuts 1992; van Schaik and Dunbar 1990). Likewise, in terms of 
proximate causation anxious/ambivalent children are wary of, and pre- 
occupied with, their mothers' moods and intentions because their moth- 
ers are underinvolved or inconsistent. In terms of ultimate causation, 
however, in the EEA such inconsistency may have been a reliable in- 
dicator of a mother's relative inability to invest because of her own  
inadequate or unpredictable resources. In this view, anxious, wary pre- 
occupation with mother represents a facultative adaptation for extract- 
ing resources (i.e., felt security) from a mother who is irritable and 
preoccupied herself--with fear, hunger, or exhaustion. 

Table I is a schematic representation of the life history model  of attach- 
ment outlined above. To develop this model more fully, ! turn now to 
examples of the threats and opportunities that parental investment strat- 
egies pose to offspring, and how individual differences in attachment 
might constitute adaptive responses to common individual differences 
in parents' ability or willingness to invest. Taking the life history view of 
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Table 1. A Model Depicting How the Three Main Patterns of Attachment Or- 
ganization Might Result from the Interaction between Parents' Reproduc- 
tive Strategies and Children's Developmental (i.e., incipient reproductive) 
Strategies 

Parental Child's Developmental 
Attachment Reproductive (i.e., Incipent Reproductive) 
Classification Strategy Strategy 
A. Insecure �9 Short-term �9 Maximize short-term 

Avoidant �9 Unwilling to invest survival 
�9 High mating effort �9 Avoid rejecting, 
�9 Dismissing, rejecting of potentially infanticidal 

child parent 
B. Secure �9 Long-term �9 Maximize long-term 

�9 Able and willing to invest learning, quality of 
�9 High parenting effort development 
�9 Unconditionally accepting, �9 Maintain investment from 

sensitive, responsive to "rich" parent 
child 

C. Insecure �9 Short-term �9 Maximize short-term 
Anxious, �9 Unable to invest maturation, "quantity" of 
Ambivalent �9 Parenting effort with development 

inadequate resources �9 Maintain investment from 
�9 Inconsistent, preoccupied "poor" parent 

but not rejecting of child 

life cycles as reproductive strategies, I refer also to some of the accu- 
mulating evidence that attachment history is related to adult sexuality or 
romantic love styles. 

I n d i v i d u a l  D i f f e r e n c e s  in A t t a c h m e n t  as  
I n c i p i e n t  R e p r o d u c t i v e  S tra teg i e s  

Under conditions of low environmental risk and uncertainty, as just 
mentioned, life history theory predicts that, ceteris paribus, the optimal 
reproductive strategy will be the high-parenting effort strategy of maxi- 
mizing future reproduction by investing heavily in relatively few high- 
quality offspring. Under conditions of high environmental risk and un- 
certainty, on the other hand, life history theory predicts that the optimal 
reproductive strategy will be the high-mating effort strategy of maxi- 
mizing current reproduction and investing relatively little in many low- 
quality offspring. Consistent with these predictions, there is abundant  
evidence that when parents today perceive that the environment  in 
which they rear children is one of low risk and uncertainty-- i .e . ,  that 
they and their children will have an adequate flow of material and non- 
material (social-emotional resources, including safety and time, and rea- 
sonable prospects that things will continue as they are)- - they find it 
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easier (or "natural") to be sensitive, responsive, and available to their 
children; there is also abundant evidence that when parents perceive 
that they and their children will not have an adequate flow of material or 
nonmaterial resources they find it less easy to be consistently sensitive, 
responsive, and available to their children (e.g., Brenner 1973; Conger et 
al. 1984; Crockenberg 1981; Duncan et al. 1994; Egeland et al. 1987; 
Erickson et al. 1985; Lempers et al. 1989; McLoyd 1990; Radke-Yarrow 
1991; Sampson and Laub 1994). l~ 

According to the model advanced here, the reason that consistently 
sensitive and responsive parenting is associated with secure attachment 
today is that when  infants in the EEA experienced consistently sensitive 
parenting (through their repeated experience of "felt security" in innu- 
merable revolutions of the attachment cycle) they also "sensed" that 
their environments were low in risk and uncertainty. The optimal repro- 
ductive strategy in such environments is the high-parent ing effort strat- 
egy, but because infants and juveniles cannot expend reproductive 
effort, their best avenue to reproduction is through development.  The 
optimal developmental strategy (i.e., incipient reproductive strategy) for 
secure infants would thus be to maximize future--reproductive--returns 
on their current growth and development. This may be the ultimate 
explanation (sensu Tinbergen 1963) of why  securely attached children 
often seem to do better than insecurely attached children in the realms 
of physical growth (e.g., Valenzuela 1990) as well as cognitive-percep- 
tual and social-emotional development (e.g., reviews by Belsky and Cas- 
sidy 1994; Bretherton and Waters 1985; Lamb et al. 1985; Sroufe 1988; 
Wolkind and Rutter 1985). When parents are both able and willing to 
invest, neither survival nor growth and development are threatened, 
and all resources can be allocated to maximizing the "quality" of devel- 
opment, i.e., future returns on growth, learning, play, and exploration. 
Future returns from present learning or play may accrue via increased 
behavioral flexibility (Fagen 1982, 1993; Johnston 1982). Future returns 
from present growth may accrue via accelerated maturation, for when  
young mammals encounter conditions that are favorable for growth it 
will generally be adaptive for them to reproduce early. This is because 
when  populations are expanding--as  they tend to when  resource avail- 
ability favors growth--individuals who reproduce early have greater 
long-term fitness because their offspring are born earlier and thus start 
reproducing earlier themselves (e.g., Cole 1954). This may provide an 
ultimate explanation for why improved health and nutrition almost al- 
ways lead to earlier menarche (e.g., Eveleth and Tanner 1990). 

On the other hand, according to the model being advanced, the rea- 
son that inconsistent, insensitive, and unresponsive parenting is associ- 
ated with insecure attachment is that when  infants in the EEA 
experienced inconsistent, insensitive parenting (through their failure to 
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experience "felt security" in sufficiently many revolutions of the attach- 
ment cycle) they also "sensed" that their environments were high in risk 
and uncertainty. Everything else being equal, the optimal reproductive 
strategy in such conditions is to maximize current reproduct ion--but  
again, because immature organisms cannot expend reproductive effort, 
the best avenue to reproduction is through development.  The optimal 
developmental strategy (i.e., incipient reproductive strategy) for insecure 
children would thus seem to be to maximize future--reproductive--re- 
turns on their current patterns of growth and development .When par- 
ents are unable and/or unwilling to invest, then either survival or 
growth and development,  or both, are at risk, and we would  expect 
resources to be allocated intraindividually to optimize the trade-off be- 
tween survival and growth and development  that maximized returns on 
reproductive effort to be expended later. 

Which alternative pattern of growth and development  offered the best  
returns on reproductive effort expended in the future would seem to 
depend on which of the remaining two major components  of fitness 
were threatened most, survival or growth and development,  and on the 
nature of the specific threats to each. For example, when  survival is 
under immediate threat, as mentioned above, the optimal strategy may 
be simply to halt growth and development  in the hope that conditions 
improve. Under other conditions of threat to survival or growth, how- 
ever, the optimal strategy may sometimes be to grow or mature rapidly-- 
to minimize total time spent in a vulnerable stage of deve lopmen t - -o r  
slowly--to minimize risk per unit time in a vulnerable stage (Janson and 
van Schaik 1993; see also Bogin 1994, 1995; Rubenstein 1993). For exam- 
ple, Ellison (1990), Peacock (1990, 1991), Worthman (1993), and Vitzthum 
(1994), among others, have each argued that human females rely on 
information from the environment concerning threats to their health or 
growth as a basis for adjusting the amount  (or timing) of resources 
allocated to future reproduction. In general, adult reproductive capacity 
seems to be delayed or scaled back following episodes of malnutrition, 
disease, or metabolic imbalance during development.  Ellison (1990) hy- 
pothesizes that this "feed forward" developmental  process might come 
about through the evolution of a mechanism for monitoring rates of 
growth an development.  Because rates of growth and development  are 
highly sensitive to nutritional and infectious perturbations, he argues, 
the rates themselves might have evolved to function as part of a "bio- 
assay," on the basis of which conditions for future reproduction might 
be (unconsciously) predicted. The same underlying "feed forward" 
mechanism that accelerates menarche under  good conditions may be 
operating here- - in  the other direction--to delay menarche under  poor  
conditions. 

By analogy with Ellison's "bioassay," and building on the Belsky et al. 
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(1991) attachment theory model of the effects of early psychosocial stress 
on adult mating and parenting behavior, I have suggested (Chisholm 
1993) that the cognitive-emotional consequences of early stress (e.g., 
insecure internal working models) might have evolved to function as a 
"socioassay" by which future social relations might be predicted (proba- 
bly not consciously). Although the psychobiological mechanisms in- 
volved are unclear, this may provide an ultimate explanation for why  
various kinds of emotional stress during development  seem associated 
with earlier age at menarche or first sexual intercourse (Graber et al. 1995; 
Herman-Giddens et al. 1988; Hill et al. 1994; Jones et al. 1972; Moffitt et 
al. 1992; Surbey 1990; Trickett and Putnam 1993; Wyatt  1990). This is 
because when young mammals encounter conditions that are not favor- 
able for survival--i.e.,  the conditions of environmental risk and uncer- 
tainty indexed by emotional stress during deve lopment - - i t  will 
generally be adaptive for them to reproduce early (see the section on 
"The General Life History Problem"). 

These "socioassays" may also be part of the ultimate explanation for 
why  (at least in the United States) adults with secure attachment histo- 
ries differ in some aspects of sexual behavior and romantic love styles 
from adults with insecure attachment histories. Hazan and Shaver (1987; 
Shaver and Hazan 1994), for example, found that both men and women  
who were judged to have had histories of secure attachment described 
their love relationships in terms of trust, closeness, and a relative ab- 
sence of jealousy and fear of intimacy. Men and women with insecure 
histories, on the other hand, were more likely to use terms suggestive of 
fear of intimacy, emotional peaks and valleys, jealousy, obsession, and 
"extreme sexual attraction" (Hazan and Shaver 1987:515). Of particular 
relevance to the view that individual differences in attachment represent 
incipient reproductive strategies (Belsky et al. 1991; Chisholm 1993, 
1995a) is Hazan and Shaver's additional finding that (controlling for age) 
the love relationships of secure adults lasted, on average, ten years, 
while those of insecure adults lasted only five or six years. Similar find- 
ings have been reported by Hill et al. (1994), who  found that insecure 
adults were less likely than secure adults ever to have been in a love 
relationship--but if they had ever married or cohabited, they did so at a 
younger age, and after a shorter courtship. Although there are few reports 
of gender differences in the antecedents of adult attachment, Hill and 
her colleagues also found that attachment history affected men's and 
women's  love relationships differently: Secure men had longer love rela- 
tionships than insecure men whereas secure women  entered love rela- 
tionships when they were older and after a longer courtship than did 
insecure women. Because the constraints on male and female reproduc- 
tion are different (Trivers 1972), this pattern of sex differences is consis- 
tent with the model presented here that individual differences in 
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attachment have significance for later reproductive behavior. Finally, in 
addition to these indications that secure attachment may be associated 
with relatively reduced or delayed mating effort in adulthood, there is 
also evidence that secure adults tend to be more sensitive and respon- 
sive to their children than adults with insecure attachment histories 
(e.g., Main 1991; Ricks 1985). Given the trade-off between mating effort 
(offspring quantity) and parenting effort (offspring quality) predicted by 
life history theory, this is perhaps not surprising. 

CONCLUSION 

The life history model of attachment presented here supports an adapta- 
tionist view of the major individual differences in attachment by specify- 
ing why  there should be no a priori, noncontingent, "normal" style of 
attachment. It suggests, rather, that the attachment process functions as 
an evolved mechanism for "switching" developmental trajectories closer 
to a child's local optimal path. It suggests further that the developmental 
basis for the difference between secure and insecure attachment might 
be part of a psychobiological mechanism for allocating resources contin- 
gently to optimize the trade-off between current and future reproduc- 
tion. More speculatively, it also suggests that the developmental basis 
for the difference between avoidant and anxious/ambivalent attachment 
might be part of a psychobiological mechanism for allocating resources 
contingently to optimize the trade-off between survival and growth. 

Viewing the attachment process as a mechanism for entraining poten- 
tially adaptive variation in life history traits has implications for public 
health and social policy as well as attachment theory. Without an under- 
standing of the attachment process and how it generated individual 
differences that were potentially adaptive in the environments that gave 
rise to them in the first place (at least in the EEA), it would be easier to 
continue with the old assumption that it was secure attachment that was 
the adaptation, rather than the process of attachment, which gives rise 
naturally to insecure as well as secure attachment. In recognizing that 
insecure attachment is (or once was) a normal, potentially adaptive re- 
sponse to environmental risk and uncertainty we learn something im- 
portant about human nature--namely,  that if we want to reduce the 
distressing personal and social problems that are too often the conse- 
quence (and cause) of insecure attachment, we will have to reduce envi- 
ronmental risk and uncertainty. The lesson from life history theory is 
that people, like all organisms, are not evolved to maximize health, 
vigor, happiness, or lifespan, but ultimately, having descendants.  Con- 
sequently, life history theory predicts that children faced with unaccept- 
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able levels of risk and  uncer ta in ty  will quite natural ly g row and  deve lop  
in ways  that  maximize current  r ep roduc t ion  in the face of such risk and  
u n c e r t a i n t y - - e v e n  at the cost of decreased  well-being and  sh o r t en ed  
lives. Insecure  a t tachment ,  in o ther  words ,  is fully expected  to have  
some maladapt ive  consequences ,  in bo th  chi ldren and  a d u l t s - - b u t  it 
p robably  did in the EEA as w e l l - - f o r  if the mode l  p r e sen t ed  here  is no t  
far off, it is the first stage in the d e v e l o p m e n t  of a short- term,  "fail-safe" 
reproduc t ive  strategy. As such, on  the basis of life h is tory  theory ' s  prin- 
ciple of allocation, we expect  trade-offs in the form of r educed  survival  
or health.  Combining  life his tory theory  and  a t tachment  theory  has  
implications for social and heal th  policy because  it he lps  us u n d e r s t a n d  
why,  w h e n  this happens  to e n o u g h  children,  for long enough ,  " insecuri-  
ty becomes  e m b e d d e d  and acquires a cultural  h is tory"  (Marris 1991:87). 
To redress  such e m b e d d e d  insecuri ty  we  need  en d u r in g  policies a imed  
at foster ing long-term "felt security." Vila calls such policies " n u r t u r a n t  
strategies" (see also Ruddick 1989), which  is apt  because f rom the per- 
spective of conjoined life h is tory  and a t t achment  theory  advanced  here ,  
the essence of nur tur ing  seems to be the reduct ion  of risk and  
uncertainty.  
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NOTES 

1. Throughout I tend to use "mother" instead of "father," "parent," or "care- 
giver" for reasons of style and because women seem always to have been primari- 
ly responsible for the care of infants and small children. This does not mean that 
any particular woman, or group of women, should feel obligated to do so. Nor is 
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there any evidence that the sex of the person caring for a child matters to the child, 
or to his capacity for secure attachment. Throughout  I use masculine p ronouns  to 
refer to children for reasons of style and the arbitrary reason that I am male. 

2. A third type of insecure attachment ("insecure-disorganized") has been 
proposed but has yet to be well-studied or validated in nonclinical samples. It 
seems, moreover, to characterize only a small number  of children (Belsky and 
Cassidy 1994). 

3. Anxious/ambivalent attachment is also known as resistant attachment. Jay 
Belsky (College of Health and Human  Development,  Pennsylvania State Univer- 
sity, personal communication 1995) notes that "resistant" is more descriptive of 
such children's observable behavior, whereas "anxious, ambivalent" is more  
evocative of such children's presumed internal working models of attachment. 

4. Despite her recognition of alternative or "conditional" attachment strate- 
gies, in referring to insecure attachment as a "secondary" strategy, Main (1990) 
may be clinging to the view that because secure attachment is "primary" it mus t  
also be "normal." 

5. Means (resources) are always limited. Not  only are the energy and nutri- 
ents available to individuals almost always limited, safety, information, and time 
are always limited. Safety and information are always limited because no envi- 
ronments  are absolutely without risk and uncertainty. Time is always limited, in 
two ways: in the sense that (1) there are always occasions when  it is impossible 
to do two things at the same time, and (2) all organisms have a maximum life 
potent ial--a  limited time to live. Ends, on the other hand, are always unlimited, 
in the sense that evolution is driven not by leaving descendants,  but by  leaving 
more descendants than others. Fitness, in other words, is always relative. 

6. Some of an organism's traits are functionally integrated, in the sense that 
they work together to carry out some metabolic, physiological, developmental ,  
or behavioral process which is or was favored by selection. Such traits are inte- 
grated in a network of adaptive causation; they cause something to happen  that 
may be adaptive. Other  traits have no function and do not cause anything 
adaptive to happen. Instead, they are merely correlated with each other or with 
other integrated traits (e.g., Stamps 1991; Stearns 1992). The distinction is not  
always easy to make in practice. 

7. For example, Stephen Jay G o u l d - - w h o  is occasionally misrepresented as 
an anti-adaptationist--has argued that the assumption of optimality is most  
useful for analyzing "explicitly biological traits shared with other related species 
lacking our cultural r ichness--e.g. ,  . . . behaviors of sexual and parent-child 
bonding" (1991:60). 

8. Parental investment may be direct or indirect (e.g., Kleiman and Malcolm 
1981). In the former, parental care is received directly by the young  (e. g., feeding, 
carrying, grooming). In the latter, it is received only indirectly or circuitously, 
often in the absence of the parent (e.g., resource accrual, group defense). For 
Kaplan (1994) this distinction is the one between care of and investment in off- 
spring, which helps to illustrate how pervasive the trade-off between current 
and future reproduction may be: care of offspring tends to maximize their current  
fitness (i.e., it fosters survival and growth and development right now, in the 
present), whereas investment in offspring tends to maximize their fitness at some 
time removed (i.e., their potential for health, growth, or reproduction in the 
future). Because I am concerned in this paper with how our infant and juvenile 
ancestors perceived parental investment (i.e., their "felt security"), I am more 
concerned with direct forms of parental care. 
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9. Levine (1987), for example,  recounts  the story of a Nepalese  w o m a n  in an 
area where  there had  tradit ionally been a s trong preference for sons. The wom-  
an gave birth to two sons, of whom both survived,  and  seven daughters ,  of 
whom only three survived.  Her  last child was a girl, and  the w o m a n  was so 
enraged at having another  daughter  she initially refused to feed it. Other  rela- 
tives prevailed,  however,  and she ul t imately gave in. Even so, 

The mother's bitterness again surfaced in a refusal to interact with the child or even 
name her. Instead she has called her daughter a succession of abusive terms, one of 
which was "Ready To Die." Yet the girl has not died and remains a healthy, if very 
quiet child (1987:292). 

10. Poverty, of course, does not  automatically entail  high envi ronmenta l  risk 
and uncertainty, nor does wealth necessari ly entail  low envi ronmenta l  risk and  
uncertainty. While wealth and privilege are clearly buffers against  many  k inds  of 
risk and uncertainty, they are not  panaceas  against  all kinds.  Moreover,  wha t  
matters  in theory are perceptions of risk and uncertainty. Al though  we expect  
there to be a reasonably good fit be tween  objective and subjective assessments  
of environmental  risk and uncertainty, there is evidence that, whe the r  one is rich 
or poor  at the moment ,  subjective assessments  of risk and uncer ta inty  d e p e n d  in 
part  on one 's  past  experience of risk and  uncer ta inty  (e.g., Gardner  1993; Law- 
rence 1991; Maital and Maital 1977; O 'Rand  and Ellis 1974; see also Rogers 1994). 
There is also evidence that percept ions of risk and  uncer ta inty  in close emot ional  
relat ionships d e p e n d  in part  on risk and  uncer ta inty  in one 's  a t tachment  h is tory  
(e.g., Main 1991). Perceptions of risk and uncertainty are thus l ikely to be af- 
fected not  only by objective measures  of current  envi ronmenta l  risk and  uncer- 
tainty, but also by personal ,  subjective e x p e r i e n c e - - a n d  the meanings  and  
values (cultural constructions) that are at tached to such experiences by others  
who share them (see also Marris 1991). 
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