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atterns in modern society ear at first to be anom- 
s of evolutionary th omen in industrialized 

nations give birth to far fewer c ysiologically 

ssible (e.g., Coale and Trussel 1974; Coale and atkins 1986); 

ns, childbearing has become more independent of marriage, 
paralleling increases in the rate of divorce and the rate of births to unmarried 

and female fertility seems to decrease linearly with female resources 
asarda et al. 1986). One of the most apparently anomalous repro- 
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ductive behaviors is elective abortion. e examine contemporary data on 

the decision t0 continue Or terminate ntal investment (Rivers 1972) in 
eoretical mode tly used for similar anal- 

the costs and benefits 
to examine this decisi 

haviors such as infanticide, vary similarly with maternal age and resource 



There are two main ecological approaches to mating and parental decisions, 
life history theory and game theory. Life history approaches model the con- 

ct between expenditure of effort to different ends (somatic, reproductive) 
roughout the lifetime. enefits are reproductive, and the currencies are 

energy, risk, and offspring. This model optimizes fitness benefit (genes trans- 
mitted), though quantitative measurement can be difficult. For example, 
foraging models often examine only the calories spent versus calories gained; 
the assumption is that more efficient foragers will reap enhanced reproduc- 
tive gain (e.g., Stephens and Krebs 1986; Winterhalder and Smith 1981; cf. 
Witchie 1989 who has tested the assumption). Another cost-benefit method 
often used is modeling based on game theory, as when the probability of 
mate desertion is seen as a conflict between two players (Grafen and Sibly 

aynard Smith 1977). Yt is shown by these models that for a parent 
profitably, the increment in this offspring’s survival or reproduction 

must be greater than the decrement in production of future offspring caused 
by expending these resources now. In this model, when a male has deserted 
the female’s decision to rear the offspring depends on her assessment of 
reproductive benefit for continued investment now versus her expectations 
of future possibilities. Such future probabilities (e.g., of finding another 
mate) are obviously affected by factors such as age. The female should 
continue parental investment when the probability of a future mating with 
a good investor is smali, or the efforts of two parents are not much more 

an investment by a single parent. 
story models analyze costs and benefits from the allocation of 

ting effort and allow comparisons of investment “now” 
versus ‘“later.” is behavioral ecological approach, so useful in analysis 
of behavior in other species (Endler 1986; Alcock 1979: Wittenberger 1981; 

ewsbury 1978; aly and Wilson 1983; Krebs and Davies 
been used to examine human reproductive decisions. Atte 

appro s to predict variation in human 
those ickemann (1983, 1986), Draper an 
and Lancaster (1987), and Low (1989a,b, 1990). These attempts have been 
extremely valuable, often providing new insight into previously intractable 
questions and sometimes raising entirely new questions. We will use the life 

history approach for the decision we consider here rather than game theory, 

because it offers richer analysis of age and resource effects. 

In this model, individuals in a population allocate resources (energy, effort) 
over their lifetimes, to maximize the nrtrinsic rate of natural increase. This 
is accomplished by maximizing survival or fecundity (i.e., maximizing the 



m, column in a life table) or inimizing generation time; these three vari- 
rise the major components of fitness. is formulation could be 

cause costs an 

offspring and vice versa. The s es of these curves 

use available re- 

curves for three 

en the “return fr 
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Superimposed trade-off curves for male and female parents and offspring. 
parent, there are three families of trade-off curves (A, B, and C) for the 

effect of allocating resources (u) to oneself on own future mating success (MS). In 
addition, there are three curves for the (detrimental) effect of inve 
in self (II) on an offspring’s mating success (Mj for offspring A, 
and Calow 1986). The shaded area represents the difference i 
vestment in offspring and investment in self (when both parents are identical). That 
difference becomes zero when the curves cross. Examples 1, 2, and 3 focus on 
parental confluences of interest (shaded area); examples 4a and 4b show how female 
interests might change with age (vertical hatching). Examples 5a and 5b show 
male/female confluence (shaded) and conflict (horizontal hatching) of interest over 
further investment in a child. 

, more than the return from deserting it, and investing 
range of resource levels at which 
both parental curves are convex 

hat is, case 2 in ith convex 
curves, investment in self is very beneficial. In all situations in which pa- 



rental curves are identica ict of interest exists between t 
whether they are likely to keep or to 

Consider a married couple, both 42 years old, in which the man is rich 

pared to a future child. Fort 
for his own new mating 

and fewer remaining c 

erable resources can en 
nificantly altering t 

more significant co 

woman’s return curve. 

ry strategy theory m s a choice between 
variation in eco 

r example, environmen 
important: If future changes are uncertain, the individua 
continue investing in the current offspr 

ability of resources also ca e.g., Low 1989a,b). 
e mating systems literature ca eproductive Effort 



istory tive on Absrtion 

Arrays,” as suggested by Kurland and Gaulin (1984). That is, if resources 
are predictable and defensible, males are more likely to invest. If resources 
are not economically defensible, male allocations to self have little detri- 
mental effect on juveniles; females and juveniles can life in autonomous units 
(cf. Low 1989a). Uniparental care is favored if young are precocial, food is 
readily harvestable, and predation rates are either low or so high that parents 
are unable to deter predators (all situations in which increased parental in- 
vestment has less effect on the probable success ofjuveniles; cf. Low 1978). 
In Figure 1, Offspring suffers less detiimental effect of allocations to Self 
than Offsprings A or C. A full picture of trade-offs would include those in 
Figure 1 plus those showing the positive effects of parental investment on 
an offspring’s future (which are probably negligible if below a threshold level) 
and the negative results of that amount of investment on the parent’s future 
mating. The shape of curves can model the influences of resource defen- 
sibility and predictability. 

Predictions about the decision to invest resti;n-ces in one’s own future mating 
versus the present child’s require estimation of several relevant parameters: 
probability of one’s own future mating and the probability of child’s surviving 
and mating. Also important is the effect of allocating thdse resources on 
already-existing children. For example, we can predict that age and sex of 
a parent have an effect on the decision to desert because they affect the 
probability of finding another mate; the difference between the probability 
of survival with one versus two parents is also affected by age and sex of 

redict that availability of resources will have a strong effect: 
s are likely to be terminated when resources are scarce. 

That is, whether married or not, women who could reasonably expect help 
from the father or other kin would be less likely to terminate a pregnancy. 
Data from several studies of pregnancy termination; will now be examined 
in the context of life history theory. We sought, but did not find, statistical 
reports that cross-classified women’s age, parity, and marital status or other 
resource measures. Instead, we review studies from around 1980 and show 
some combination of these factors. 

Figure 2 shows that the remarriage probability for women is clearly higher 
for younger than older women. ata shown are from an analysis of U 3. 
census results (Glick and Lin 1986). The relative proportions marrying at 
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E 3. Rates of pregnancy per 1000 women and termination by abortion, by 
age: United States, 1980 (from Henshaw et al. 1985). 

Outcomes (termination, spontaneous abortion, or birth) of first preg- 
nancies b; age: Aberdeen, Scotland, 1976-1979 (data adapted from Pritchard and 
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80 

60 

BIRTHS 

WONT ABORTION 

TERMINATION 



other category. Of unmarried women under age 19 who become pregnant, 
fewer than 20% get married ( eibowitz, Eisen, and Chow 1985). Comparing 
women of ages 13-19, the younger women are more likely to bear the child. 

If of the young unmarried pregnant women under age 17 
uarters of those ages 18-19 (Leibowitz, Eisen 

and Chow 1985). Perhaps very young minors, probably supported by par- 
ents, are more likely to ke or teens ages 18-19, who 
may be more likely to be i rents (Le., this age effect 
may be a correlate of t e family-support effect discussed below). 

Availability of financial he 

is usually delivered only 

r were extre 

or was more meaningful compared to previous 



Abortion decisions are affected by age and previous parity of the mother, 
and by expectations of available investment by the father or other sources. 
Reflecting on the return and trade-off curves discussed above, young women 
invest in current reproduction when resources are available and the benefit 
to the child’s future is greater than the benefit to one’s own future mating, 
if thus allocated. Women are less likely to have abortions if they are older 
and primiparous. Elective abortion is also less likely if resources are avail- 
able from a father, which may then exceed a threshold of investment level 
required for child-rearing. As resource level increases, however, they may 
become abundant enough to push a woman beyond the point when mother 
and child return curves cross. At that juncture, the higher benefit results 
from investment in self and one’s future mating, hence a woman is more 
likely to abort a current pregnancy. Such a decision might be favorable if 
one could expect better future opportunities. 

Thus, the important benefits and costs considered in life history theory 
are the richness, availability, and predictability of resources important to 
successful rearing of a child, and the opportunity costs of investing in this 
child versus oneself (i.e., own future reproduction). In the case of abortion, 
important conditions include the availability of assistance from family or 
mate, and the availability of assistance from the state. The first of these has 
very common homologues in nonhuman species, and there are clear “de- 

at is, paternal care is associated with monogamous mating 
havior by the male that reduces the chances that any offspring 

Wittenberger 1981; Krebs and Davies 
al care is rare in mammals, which are 
dence of paternity; exceptions include 
the parents hunt together and in which 

e male feeds both his mate and the offspring at some periods. Again, this 
male investment is associated with much reciprocal and mate-guarding be- 

ssistance by family (e.g., “helpers at the nest”) is common among 
ies in which the family members live toget 

patrick 1984). Assistance by the state has no direct homo- 
ties, but a broadly ecological view simply notes that the 

its an ecological situation in which sufficient resources 
male-and in both cases, ecological and cultural, suf- 
ase the probability of carrying the fetus to term. 
ould profitably focus on several problems. First, we 

ethods of estimating quantitatively the important parameters 
ikely are children to survive and ~produce if they received 

investment from two, one, or no parents? hat cues are used by individuals 
to compare current reproductive conditions to expected future ones?). Sec- 
ond, this type of analysis needs to be extended to analysis of direct versus 
indirect parental investment. The effects of shareable versus nonshareable 



parental investment (Wittenberger 1981; also 
production may differ between environme 
tailed work on different strategies associat 
variation (cf. Low 1982a). 

w 1978) on children’s re- 

ally, we need more de- 
environmental resource 

In summary, we feel that sociological studies of termination of repro- 
duction can be informed by t 

and benefits. Considering 
redictions about choices 

uce; all organisms must 
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