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This article offers a critique of Littlefield and Rushton's (1986) application of sociobiological principles to bereavement following the death of a child. The following general issues are considered:
(a) whether behavior is always adaptive and (b) the distinction between proximate and ultimate
explanations. It is argued that grief is a maladaptive by-product of another, adaptive feature and that
hypotheses about the severity of grief are best derived from proximate considerations rather than
genetic relatedness. The use of a single-item rating scale to measure grief is questioned, and it is
noted that interspouse reliabilities reported in the article were low, a problem not solved (as claimed)
by aggregation. Criticisms are made of the specific hypotheses, notably in terms of their origins
in sociobiological theory. It is argued that functional hypotheses are not alternatives to proximate
mechanisms, but enable some proximate mechanisms to be viewed from the perspective of evolutionary biology.

Using a sociobiological perspective, Littlefield and Rushton
(1986) derived a number of predictions about the severity of
grief following the death of a child, mostly on the basis of the
degree of relatedness of the bereaved to the deceased. The predictions were then tested using data from a single-item rating
scale, answered by the child's parents, about the degree of grief
they perceived themselves and various other relatives of the
child as having shown. The study raised a number of contentious issues concerning the application of functional explanations, derived from evolutionary theory, to human behavior. It
also neglected to answer the central question crucial to any evolutionary functional analysis, namely what (if any) is the adaptive significance of the behavior being considered; in this case,
grief.
In addition, Littlefield and Rushton's (1986) study suffered
from a number of methodological weaknesses, such as the use
of a single-question rating scale to estimate the severity of grief,
low interrater reliability (i.e., discrepancies between mothers'
and fathers' ratings), and an overreliance on statistical significance without considering the magnitude of the effects.
In the first part of this reply, I consider general issues raised
by Littlefield and Rushton's (1986) article; in the second part,
how these and other considerations affect their specific hypotheses. The general issues are as follows:
1. The application of sociobiological concepts to humans.
2. The distinction between proximate and ultimate explanations of behavior.
3. The adaptive significance of grief.

4. The complexity of the grief process.
5. The reliability of the rating scale.
6. Effect size measures as indicators of the magnitude of
effects.
General Issues
The Application of Sociobiological Concepts to Humans
Most of the major concepts of sociobiology have been derived
from the application of the principles of natural selection to the
study of animal behavior. This process involves (a) assumptions
derived from the principle of natural selection, (b) the construction of theoretical models, and (c) the empirical testing of such
models (e.g., Krebs & Davies, 1986; Lazarus, 1987). Critics of
this approach have sought to question the basis of what they
termed the adaptationist program: the assumption that every
form of animal behavior must be adaptive, that is, contribute
to reproductive fitness. For behavior such as food foraging, this
is often taken to imply that it must be optimal in a design sense.
Three possible objections to these assumptions are discussed in
the following paragraphs.
First, Lewontin (1978, 1979) and Gould and Lewontin
(1979) have pointed out that optimal solutions are not always
possible, owing to structural constraints in evolution or incompatibility with genetic mechanisms. These criticisms have now
been accepted by many animal sociobiologists (or behavioral
ecologists), so that recognition of constraints on optimal solutions now assumes more prominence in the testing of specific
models.
A second possible limitation to the assumption that behavior
must be adaptive is the demonstration that some responses can
be maladaptive in specific circumstances, as they form by-products of a feature that is adaptive when viewed in a more general
context. The stress response is an example: In functional terms,
it can be viewed as a maladaptive consequence of prolonged
activation of the fight-or-flight response, the physiological components of which mobilize the body's energy reserves in cases
of potential danger (Archer, 1979; Lewontin, 1977).
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A third objection to the so-called adaptationist program is
that animals may not be adapted to their current environment
because it has changed from a previous one, and the animals

ronment (i.e., in their environment of evolutionary adaptiveness; Bowlby, 1969), but may become maladaptive in a different
environment.

have not had sufficient time to evolve adaptations to the new
conditions. Most sociohiological models test the current survival value of a behavioral characteristic, although its original

In other cases, animals show more flexibility in their behavioral mechanisms, so that they can respond in ways which are

survival value in the past environment may have been quite
different from its current utility (see Gould & Vrba, 1982).
Providing these limitations are recognized, and the models
based on functional assumptions are used in a predictive way—
to guide empirical research—functional and evolutionary approaches can contribute a great deal to the understanding of
animal behavior (Archer, 1986; Bateson, 1984, 1985; Krebs &
Davies, 1986). In the human case, however, there are even more
potential problems in applying the assumption of adaptation.
Culture provides a fundamental problem (Smith, 1983), as it
can (and often does) enable human beings to behave in ways
that are obviously not adaptive in the sense of enhancing reproductive fitness. To what extent the addition of culture interferes
with the assumption that behavior is or was adaptive, or is a byproduct of some other adaptive feature, continues to be debated
(e.g., Crook, 1980; Kitcher, 1987; Smith, 1983). An additional
problem concerns the great difference between current human
environments and those operating during evolutionary history.
This greatly magnifies one of the problems raised previously;
the difficulty of generalizing from inferences based on current
utility to the evolutionary environment.
These general problems provide a number of potential pitfalls for any endeavor that seeks to apply adaptive principles
to human behavior. Littlefield and Rushton (1986) omitted to
consider whether grief itself is adaptive, or whether it is the byproduct of some other adaptive feature, or whether it was once
adaptive but no longer is so. However, before discussing the
adaptive significance of grief, it is necessary to outline a further
general issue that often leads to confusion in the application of
sociobiological explanations to human behavior: the distinction
between proximate (causal) and ultimate (functional and evolutionary) explanations of behavior.

Proximate and Ultimate Explanations of Behavior
Evolutionary functional explanations of behavior are concerned with the behavior's consequences for fitness; that is,

adaptive when the circumstances change. There are many examples of studies showing such adaptive flexibility; for example, in feeding strategies (e.g., Carpenter & Macmillan, 1976;
Gill & Wolf, 1975), mating systems (e.g., Davies & Lundberg,
1984;Fricke, 1980), and parental behavior (e.g., Carlisle, 1982;
Wells, 1981).
In applying sociobiological principles to human or animal
behavior, it is important to distinguish between the consequences for fitness (ultimate explanation) and the way this is
achieved in terms of mechanism (proximate explanation). As
previously indicated, proximate mechanisms may either be
based on very different principles from those involved with
functional considerations, or they may show the capacity for
adaptive flexibility.
In the following section I consider how these general issues
apply to Littlefield and Rushton's (1986) analysis of grief.

The Adaptive Significance of Grief
Littlefield and Rushton (1986) failed to address three questions concerning the adaptive significance of grief that are crucial to their hypotheses: first, whether grief is of selective advantage at all; second, in what way it is proposed to increase fitness;
and third, why severity of grief should differ adaptively between
survivors and between certain conditions.
The only answer to the first question found in Littlefield and
Rushton's (1986) article was an extraordinary quote from Barash: that in the process of bereavement we are "hearing the wail
of frustrated genes" (1979; p. 99), a quote that well illustrates
the deterministic nature of much early sociobiological writing
(cf. Bateson, 1985; Kitcher, 1987).
If one inquires as to whether bereavement has adaptive consequences by examining the empirical evidence, it soon becomes
clear that it does not. In fact, the process of grief is associated
with physiological stress, loss of appetite, loss of weight, loss of
sexual interest, depression, increased alcohol and drug consumption, poorer health, and increased risk of mortality
(Bowlby, 1980; Parkes, 1972, 1985, 1986; Parkes & Weiss,

ing more offspring that will survive and reproduce themselves;

1983). Viewed in terms of contributions to inclusive fitness, bereavement is, therefore, a maladaptive state. As it is a wide-

or more precisely, whether the behavior aids the reproductive
chances of that individual or those with similar genetic compo-

spread or near-universal reaction to loss in the human and other
species (Bowlby, 1961; Pollock, 1961; Rosenblatt, Walsh, &

sition (this is known as inclusive fitness; Hamilton, 1964; see

Jackson, 1976), the most likely explanation of its evolutionary
origin is that it is associated with or a by-product of another

whether a particular form of behavior results in an animal leav-

also Grafen, 1982). Many forms of behavior directly or indirectly increase inclusive fitness, but the causal mechanisms underlying the control of the behavior may be only indirectly related to its ultimate function. For example, kin recognition is
important (in functional terms) for the social behavior of birds
and mammals (e.g., for mate selection), but the mechanism
through which they come to recognize their kin is in many cases
indirect, as a result of association in a common rearing environment (e.g., Bateson, 1980, 1982b; Halpin & Hoffman, 1987;
Sackett & Frederickson, 1987). Such indirect ways of achieving
functional ends generally work well in the animals' usual envi-

feature that is fitness-enhancing, as was indicated for the stress
response.
Parkes (1972) viewed bereavement as the cost of commitment, that is, as a by-product of the mechanisms that establish
the close personal relationships necessary, in functional terms,
for ensuring a parental unit and for child rearing. These mechanisms involve principles such as exposure learning (Bowlby,
1969; Weiss, 1982), which result in the relationship becoming
highly resistant to perceived changes in the outside world that
affect its stability, leading to emotional and cognitive states such
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as jealousy (e.g., Daly, Wilson, & Weghorst, 1982; Mathes, Adams,&Davies, 1985) and separation reactions (Bowlby, 1973).
Bowlby (1973) also viewed the immediate responses to separation from a loved one (preoccupation, searching, anger) as

These include the circumstances of the loss, the quality of the

features that in the majority of cases are adaptive, as they help
to reunite the individual with the lost person. However, these
same responses occur following separation for any reason, in-

Parkes (1985) described the process of grief as consisting first
of an acute episodic component and second of a chronic background disturbance. The first component is comprised of features such as restlessness, pining for the lost loved one, the urge

cluding death, where reunification is obviously impossible. Because, Bowlby argued, such cases are only a small minority of
the total number of separations experienced, the responses
would, when viewed from this wider perspective, be adaptive.
However, the mechanisms involved operate irrespective of
whether the response is adaptive in that particular instance.
This again illustrates the importance of distinguishing between
ultimate and proximate explanations.
So far, I have argued that grief is a maladaptive feature associated with a broader, generally adaptive feature, the relationship
with the deceased, and possibly with reactions to temporary
separation. These points are not considered in Littlefield and
Rushton's (1986) article. However, it might be argued that Littlefield and Rushton were not directly concerned with whether
bereavement is adaptive, but only with the question of whether
differences in grief severity between relatives follow the genetic
relatedness with the deceased in an adaptive way. Assuming for
the moment that this was what was meant (although it is not
stated in the article), it is then necessary to consider the distinction between ultimate and proximate explanations. Although
Littlefield and Rushton refer to this distinction in their Discussion section, it did not inform the planning of their investigation, so that most of their hypotheses were derived directly from
the degrees of genetic relatedness of the individuals concerned
rather than a consideration of relevant proximate mechanisms.
In the case of a child's death, the severity of grief reactions may
correspond to kinship patterns, as Littlefield and Rushton predicted, but this is likely to result from a parallel between the
closeness of genetic relationships and the closeness of the personal relationship. The latter proximate explanation could have
been predicted on the basis of attachment theory (seen as both
an alternative theory and a different level of explanation in Littlefield and Rushton's Discussion section). Of course, this consideration does not apply to their hypotheses concerning sex
and health or certainty of paternity, although as indicated in a
later section, other criticisms can be made of these.

relationship, the personality and temperament of the bereaved,
and the degree of social support experienced during bereavement.

to search, anxiety, anger, guilt and preoccupation with thoughts
of the deceased, identification phenomena, and mitigation or
defenses (see also Parkes, 1970, 1972,1986; Rosenblatt, 1983).
The second component consists of depressive symptoms, inhibition of appetite and other activities, and physiological indications of a stress response. Parkes (1970) found that the relation
between these various features was complex. For example, although restlessness was related to tension and anger, these were
not significantly correlated with preoccupation.
The realization that grief involves complex changes over time
can be found in the attempts to apply a stage theory to the grieving process (Bowlby, 1960,1980). The stage approach was originally based on studies of separation in children. However, longitudinal studies of adult grief (Lund, Caserta, & Dimond, 1986;
Parkes, 1970, 1972, 1986; Schuchter, 1986) suggest that the
changes over time are more complex and more variable than a
stage theory can encompass (Archer & Rhodes, 1987; Lund et
al., 1986).
The influence of the wide variety of contextual factors on the
process of grieving is summarized in Parkes's (1985) review,
under four headings: the type of death, the characteristics of the
relationship, the characteristics of the survivor, and the social
circumstances. Although these are convenient distinctions,
they do, of course, influence one another. Parkes and Weiss
(1983) have studied three aspects of the first two factors, namely
whether the death was anticipated and whether the relationship
involved a high degree of dependence and whether it involved
conflict. In all three cases, the nature of the grieving process
was affected in severity, in duration, or in whether it occurred
immediately after the death or was delayed.
In summary, the complexity of the grief process—in particular, the dissociation of particular aspects of grief from one another—should make one skeptical of evidence on the severity
of grieving obtained from a single-item rating scale. Indeed, it
is unlikely that grief can be meaningfully quantified in such
terms.

The Complexity of the Grief Process
The problems involved in applying a sociobiological perspective to bereavement are compounded in Littlefield and Rushton's (1986) article by several methodological difficulties, which
are discussed in this and the following sections.
In measuring the extent of grief by asking the respondents to
estimate their grief intensity during a 3-month period along a
7-point scale, Littlefield and Rushton (1986) contracted what

The Reliability of the Rating Scale Used by Littlefield
and Rushton
Littlefield and Rushton (1986) assessed the correlation between ratings of the respondants' grief given by themselves and
their spouses. The result was 0.5, indicating that 25% of the
variance in one score is accounted for by the other partner's

is acknowledged to be a complex process that changes over time
and can extend over a period of several years into a single state.

rating. The between-spouse ratings for grief shown by other
members of the family ranged from 0.32 to 0.72, with ratings of
the maternal grandmother showing the highest agreement and

As Parkes (1970) remarked, grief is a process, not a state. Its

those of the maternal grandfather the lowest.

complexity can be illustrated by listing first its various compo-

Littlefield and Rushton (1986) appeared unconcerned about
the low magnitude of these correlations, concluding that "the

nents, second how it changes over time, and third the extent to
which it is influenced by a wide variety of contextal factors.

ratings were both sufficiently reliable and valid to test the pre-
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dictions" (p. 799). Such a conclusion was presumably reached
by ignoring the magnitude of the correlation and concentrating
on the significance level. However, a significant correlation

The general importance of considering the magnitude of effects
has been recognized in recent years, particularly in relation to

merely indicates that the two values are unlikely to be unrelated. It would indeed be surprising if the two ratings were unrelated. However, the crucial issue is whether they are related
sufficiently highly to produce reliable measures. Judged as a
level of interrater or interobserver reliability, 0.5 would be regarded as unacceptably low (Martin & Bateson, 1986).
In their discussion, Littlefield and Rushton (1986) advocated

& Smith, 1981; Rosenthal, 1984) and critiques of overreliance
on probability testing in psychology (Oakes, 1986).

aggregation over a number of different ratings as a way of overcoming interrater unreliability. Aggregating over a number of
independent data points can increase the sample size, and consequently may produce a higher level of significance for an effect

the development of meta-analytic techniques (Glass, McGaw,

Specific Hypotheses
I now examine Littlefield and Rushton's (1986) specific
hypotheses, in terms of their origins in sociobiological theory
and how the previously outlined general issues apply to them.
The first hypothesis predicted that mothers will grieve more

in a consistent direction, but it will not turn an effect of low
magnitude into a larger one (although it should reduce the error

than fathers. This was based on a very general interpretation of
Trivers's (1972) parental investment hypothesis. In fact, more
precise predictions should have been derived from this model
and refinements of it (e.g., Dawkins & Carlisle, 1976; Maynard

variance).
In testing the specific hypotheses, Littlefteld and Rushton
(1986) sought to overcome the discrepancies between the

Smith, 1977) to take into account differences among species. In
polygynous species such as the elephant seal, one should expect
little or no parental investment by the male, and hence (accord-

spouses' ratings by adding them together (i.e., again aggregating). There are two specific problems with this method. The
first is that the two raters' data points concern the same target

ing to Littlefield & Rushton's, 1986, argument), little or no grief
by the male when a pup dies; on the other hand, in a monogamous species, one would expect much more investment by the

individual, so that to aggregate them (as opposed to taking their
means) effectively increases the total sample size by using repeated measures on the same subjects (the pooling fallacy; Martin & Bateson, 1986, pp. 28-29). One consequence of this pro-

male, and consequently, similar reactions from the male and
female. In the human case, the sexual dimorphism in size suggests that our species is intermediate between the two. On comparative grounds, it has been suggested that an essentially
mildly polygynous mating system, subject to the modifying in-

cedure is to invalidate the results of the analysis of variance
(ANOVA) presented in their Table 2.
The second problem with aggregating the two ratings is that
the procedure was justified on the basis that none of the male
ratings were in the opposite direction to the predictions; this
argument concentrates on the direction of the effect while ignoring magnitude. It should, however, be noted that in two of
eight cases the magnitude of interrater discrepancy was near to
an effect size of d = 0.5, which is similar to many effects of
treatments on behavior that have been the subject of psychological investigations (Cohen, 1977; Hyde, 1981).

Effect Size Measures as Indicators of the Magnitude of
Effects

fluence of resource availability and cultural rules, operates in
humans (e.g., Crook, 1980; Hrdy, 1981; Short, 1980). Consequently, there is variability in the father's contribution to child
care and his perception of the opportunity to father additional
children (cf. Maynard Smith, 1977). It is therefore difficult to
predict any specific hypothesis from sociobiological principles
without considering the ecological and cultural conditions that
are operating. The results reported by Littlefield and Rushton,
that mothers said they grieved more than fathers did, can in
proximate terms be predicted from their closer personal relationships with the child, associated with the greater initial biological contact, followed by more interaction with the child.
The second hypothesis concerned the child's health and predicted that grief for a healthy child would be greater than for an

Failure to distinguish between statistical significance and the

unhealthy child. This was derived from the assumption that a

magnitude of an effect was referred to in the previous section
in relation to reliability. It is also apparent in the interpretation
of Littlefield and Rushton's (1986) ANOVA results. Hypotheses

child's health is necessarily correlated with future reproductive
success, although Littlefield and Rushton (1986) offered no evidence for this assumption. Their finding, although not signifi-

were assessed according to whether the results were statistically

cant, was in the predicted direction. However, it should be noted

significant in the predicted direction; all the predictions were

that the same prediction could also have been made on the basis
of a proximate hypothesis, in terms of anticipation of possible

directional ones. However, if predictions are derived from quantitative arguments (in this case, genetic relatedness), this should
enable them to be presented in quantitative terms, that is, to

mortality (Parkes, 1986; Parkes& Weiss, 1983).
The third hypothesis was that grief for sons would be more

involve predictions of the magnitude of effects to be expected.
As the direction of the effects predicted by genetic relatedness

pronounced than for daughters, and this was found to be the
case. Although the P value was only 0.03, there was a fairly large

often corresponds to the direction of effect that would be ex-

effect size of d = 0.98 (calculated from Littlefield & Rushton's
Table 2, according to Hedges & Becker, 1986), owing to the high
variance. Again, a proximate explanation, in terms of the addi-

pected on the basis of proximate (nonsociobiological) hypotheses, such as closeness of personal relationships, it is indeed crucial for magnitude of effects to be predicted if the two hypotheses are to be distinguished, as Littlefield and Rushton seek to
do (although I have argued that such hypotheses are only alter-

tional value of male children to parents in a male-dominated
society, is readily available. In this case, a supposed sociobiological explanation is lacking, as Littlefield and Rushton based

natives if they are both referring to the same level of analysis).

their hypothesis on cross-cultural data, admitting that in view
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of the equal sex ratio, it is unlikely that higher fitness results
from favoring one sex or the other during rearing.
The fourth hypothesis concerned a predicted interaction between the health and sex of the child, which specified an order
effect that was not found: The respondents reported that grief
for a healthy male child was more pronounced than for the
other three categories, but these did not differ among themselves. In addition, as Lazarus (personal communication)
pointed out, the rank ordering of the four child classes cannot
be properly predicted from sociobiological principles without
knowing how the categories of healthy and unhealthy relate to
reproductive success. (However, judging by the definition given
by Littlefield & Rushton, 1986, p. 800, the category unhealthy
contained a mixture of children who had long-lasting childhood
illnesses and children with physical or mental handicaps; if
these two categories were particularly common, it could be assumed that unhealthy boys and girls would both have had low
expected reproductive success.)
The fifth hypothesis predicted that perceived similarity (assumed to result from genetic similarity) is associated with
higher levels of grief. It was tested by asking parents which side
of the family the child resembled, and a significant effect was
found. It should, however, be noted that this hypothesis was
based on phenotypic or perceived similarity rather than a more
direct assessment of genetic similarity, and consequently tested
a proximate rather than an ultimate (or sociobiological) explanation (although in this case I would accept that the two are
likely to be closely related).
The next three hypotheses (Numbers 6-9) were all concerned
with factors that affect the expected relative parental investment in the particular child who has been lost. Although it is
not explicitly stated, the general view that parents invest more
in their offspring according to the offspring's age, the parents'
ages, and the number of other offspring is one that can be traced
to Fisher's (1930) concept of reproductive value (an age-specific
measure of an animal's potential contribution to future generations), and to more recent theoretical papers that emphasize the
relation between parental investment and the cost of replacing
offspring to their present stage of development (Dawkins & Carlisle, 1976; Maynard Smith, 1977;Trivers, 1972).
Of these three specific hypotheses, the first is that parents
grieve more strongly for older children than for younger ones,
because they have invested more time and energy in them. Although no source is cited, this prediction would appear to come
from Trivers (1972). It is, however, unsound at a functional
level, as parental investment decisions are selected as a function
of their consequences for fitness, not as a result of earlier investments (Dawkins & Carlisle, 1976). This logical flaw is known
as the Concorde fallacy in European ethological writings, after
the similar argument made in relation to the development of
the Concorde airplane (Dawkins, 1976; Dawkins & Carlisle,
1976). In functional terms, what matters in guiding parental
behavior, such as provisioning and guarding the offspring, is the
future investment that would be required to replace the offspring to the current stage of development. At the proximate
level, some animals use past investment as an approximate
guide or rule of thumb (e.g., Carlisle, 1985; Coleman, Gross,
& Sargent, 1986), whereas others base their decisions only on
current circumstances (Carlisle, 1982, 1985; Robertson &Bier-

mann, 1979). Which of the two possibilities occurs may depend
on how predictable the animals' past (evolutionary) environment has been (Carlisle, 1985). Nevertheless, it is still possible
to obtain the same prediction as Littlefield and Rushton (1986),
but on the basis that older children have a higher reproductive
value (Lazarus, personal communication).
The other two hypotheses affecting expected parental investment relate to the age of the parent and the number of other
surviving children. In the animal kingdom one generally expects higher parental investment by older parents (e.g., Andersson, Wiklund, & Rundgren, 1980; Tallamy, 1984; Williams,
1966); the influence of the total number of offspring on parental
investment is more complex and may depend on the type of
parental investment involved, whether shared out over all the
offspring or concentrated on a proportion of them (Lazarus &
Inglis, 1986). The proximate mechanisms mediating these general rules have evolved to operate in the environment in which
the species has evolved. One cannot, therefore, make precise
predictions about what will occur in modern humans from
functional considerations alone. Such predictions depend on
the degree to which current circumstances differ from those operating in the evolutionary environment, and how such differences affect the proximate mechanisms. Among the sample
used in Littlefield and Rushton's (1986) study, the number of
offspring produced and the probability of any one of them
dying would be very much lower than during human evolutionary history (and indeed from what has operated at most other
times in human history and what operates in the majority of
the third world today).
One should, therefore, not be surprised that all three hypotheses concerning parental investment were unsupported by the
initial correlations presented by Littlefield and Rushton (1986).
When child's age was controlled, the correlation between intensity of grief and parents' ages was in the opposite direction to
that predicted. When parent's age was controlled, the correlation between grief intensity and the child's age was positive and
significant; however, both effects were very small (r = -0.12 and
r = 0.11, indicating that they accounted for 1.4% and 1.2% of
the variance, respectively).
Hypothesis 9 was based on genetic relatedness, and predicted
that of the four grandparents, maternal grandparents would
grieve the most and paternal grandfathers the least. Examination of Littlefield and Rushton's (1986) data in their Table 3
shows that the largest difference was between maternal grandmothers on the one hand and maternal grandfathers and paternal grandfathers on the other; paternal grandmothers were
slightly lower. However, it must be emphasized that such a pattern could be predicted on the basis of the greater time maternal
grandmothers usually spend with their grandchildren (Smith,
1981, cited by Littlefield & Rushton, 1986), again providing a
proximate explanation. In addition, it should be noted that
these differences are relatively small ones. By citing only significance levels, the impression was given that the differences
were large; however, the effect size (d) for maternal grandmother
compared with maternal grandfather was 0.2; for maternal
grandmother compared with maternal grandfather and paternal
grandmother combined, the effect size was 0.25 (the other significant effect in Littlefield & Rushton's Table 3 was 0.15). Such
differences are small ones (Cohen, 1977).
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The final hypothesis was also based on genetic relatedness
and again, could have been predicted on the basis of the proximate mechanism of closeness of personal relationship with the
child. However, in this case the results depend on who was estimating the grief: According to the fathers, there was no differ-

volves a rise in testosterone levels (Archer, 1988). This provides
a good functional reason for examining possible changes in ag-

ence between maternal and paternal aunts and uncles (effect
size = 0), whereas according to the mother there was (effect
size = 0.6). The largest discrepancy arose from the mother's
lower estimate of the grief shown by the paternal aunts and uncles (the effect size for the difference in the two ratings was approximately 0.4).

In conclusion, therefore, I would argue that the essential contribution of the sociobiological approach to topics in social psychology is not that it can replace studies of proximate mechanisms with alternative functional hypotheses, but that it enables
some proximate mechanisms to be viewed from the wider perspectives of current utility and evolutionary origins.

General Implications
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