
(17) states that "winged ants stayed close to the 
nests and never flew in numbers. . . ," and she 
concludes that ". . contrary to the procedure 
for Lasius and Prenolepis" (in which she had re- 
ported conspicuous mating flights) "Myrmica 
produced more females than males. " 

19. A female-biased sex ratio has been reported for 
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In an article published in Science in 
1975 (1), Sklar and Berkov concluded 
"that the American birth rate may have 
bottomed out and that the country is 
likely to see a rise in reproduction." 
Their analysis was based on fertility 
trends in California (through 1974) and in 
four other states (through 1973) where le- 
gal abortion is also readily available, and 
on selected national data on marriage 
(through 1974), fertility (through 1973), 
and family-size expectations (through 
1974). 

Fertility in the United States contin- 
ued to decline through 1976 (Table 1), al- 
though at a lower rate after 1973 than in 
the three preceding years (2, 3). In view 
of the continued decline, the purpose of 
this article is to review Sklar and Ber- 
kov's interpretations and to examine 
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data pertinent to more recent fertility 
trends (4). More specifically, this article 
addresses three issues: (i) the implica- 
tions of survey data about the family-size 
expectations of young wives for fertility 
trends during the next few years; (ii) the 
usefulness of fertility trends in California 
as an indicator of national fertility 
trends; (iii) the possible role of economic 
factors in determining recent trends in 
fertility. 

Family-Size Expectations and Fertility 

With regard to the prospects for an in- 
crease in fertility over the next several 
years, Sklar and Berkov cited recent sur- 
vey data showing that a high proportion 
of young married women were childless, 
that most Americans have an aversion to 
childlessness and to the one-child family, 
and that only a small proportion of mar- 
ried women under 30 expected to bear 
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ried women under 30 expected to bear 

fewer than two children in their lifetimes 
(1, p. 695). Their conclusion follows (1, 
p. 696): "If these young women are to 
realize their desires and expectations 
with respect to family size, they cannot 
postpone childbearing much longer. 
Within the next few years many will 
have to begin 'making up' the births they 
delayed in previous years." 

More recent data on child spacing and 
first-order, birthrates support the con- 
clusion that there has been some post- 
ponement of childbearing in recent years 
(5, 6). For purposes of this analysis, it is 
assumed that the postponed childbearing 
of young married women will be made up 
and that, in the aggregate, the family-size 
expectations of these women will be 
realized, although it should be noted that 
such expectations are subject to error 
and to change (7). 

Sklar and Berkov pointed out that only 
16 percent of married women under 30 in 
1974 expected to have fewer than two 
children (1, p. 695). However, those 
same data suggested also that all women 
18 to 29 years old in 1974 (the birth co- 
horts of 1945 to 1956) will complete 
childbearing with an average of only 2.1 
births (8, pp. 23, 122). The explanation of 
this apparent inconsistency is twofold: 
first, married women under 30 expected 
an average of only 2.25 births, in part be- 
cause only 10 percent expected four or 
more births (9); second, generalization of 
the expectations to all women requires a 
downward adjustment to allow for the 
fact that women who have not yet mar- 
ried or who will never marry will have 
lower average fertility than currently 
married women (8, p. 23; 9, p. 33). 

If lifetime fertility rates are projected 
for these cohorts consistent with their 

SCIENCE, VOL. 196 

fewer than two children in their lifetimes 
(1, p. 695). Their conclusion follows (1, 
p. 696): "If these young women are to 
realize their desires and expectations 
with respect to family size, they cannot 
postpone childbearing much longer. 
Within the next few years many will 
have to begin 'making up' the births they 
delayed in previous years." 

More recent data on child spacing and 
first-order, birthrates support the con- 
clusion that there has been some post- 
ponement of childbearing in recent years 
(5, 6). For purposes of this analysis, it is 
assumed that the postponed childbearing 
of young married women will be made up 
and that, in the aggregate, the family-size 
expectations of these women will be 
realized, although it should be noted that 
such expectations are subject to error 
and to change (7). 

Sklar and Berkov pointed out that only 
16 percent of married women under 30 in 
1974 expected to have fewer than two 
children (1, p. 695). However, those 
same data suggested also that all women 
18 to 29 years old in 1974 (the birth co- 
horts of 1945 to 1956) will complete 
childbearing with an average of only 2.1 
births (8, pp. 23, 122). The explanation of 
this apparent inconsistency is twofold: 
first, married women under 30 expected 
an average of only 2.25 births, in part be- 
cause only 10 percent expected four or 
more births (9); second, generalization of 
the expectations to all women requires a 
downward adjustment to allow for the 
fact that women who have not yet mar- 
ried or who will never marry will have 
lower average fertility than currently 
married women (8, p. 23; 9, p. 33). 

If lifetime fertility rates are projected 
for these cohorts consistent with their 

SCIENCE, VOL. 196 

The Elusive Rise in the 
American Birthrate 

Although fertility is now very low, a substantial 

increase in the near future appears unlikely. 

Campbell Gibson 

The Elusive Rise in the 
American Birthrate 

Although fertility is now very low, a substantial 

increase in the near future appears unlikely. 

Campbell Gibson 

Dr. Gibson is chief of the Population Projections 
Branch, Population Division, U.S. Bureau of the 
Census, Suitland, Maryland 20233. 

500 

Dr. Gibson is chief of the Population Projections 
Branch, Population Division, U.S. Bureau of the 
Census, Suitland, Maryland 20233. 

500 



Table 1. General and total fertility rates in the 
United States, 1970 to 1976. The general fer- 
tility rate is the number of births in the given 
year per 1000 women 15 to 44 years old. The 
total fertility rate is the implied completed fer- 
tility rate-that is, the number of births 1000 
women would have during their lifetimes if 
the age-specific rates of the given year were 
maintained. [Data from (2, pp. 8, 10; 3, p. 1)] 

General fertility Total fertility 
rate rate 

Change Change 
Year from from 

Rate pre- Rate pre- 
ceding ceding 
year year 
(%) (%) 

1970 87.9 2480 
1971 81.8 -6.9 2275 -8.3 
1972 73.4 -10.3 2022 -11.1 
1973 69.2 -5.7 1896 -6.2 
1974 68.4 -1.2 1857 -2.1 
1975 66.7 -2.5 1799 -3.1 
1976* 65.6 -1.6 1760t -2.2 

*Provisional. tEstimate based on indirect stan- 
dardization using age-specific birthrates for 1975. 

expectations in 1974, does it follow that 
there needs to be an immediate increase 
in annual fertility or a substantial in- 
crease in annual fertility in the next few 
years? The answer clearly is no. For the 
married women among them to realize 
their family-size expectations and to do 
so without pronounced delays in child- 
bearing, only a moderate increase in the 
annual total fertility rate (to roughly 2000 
in the year 1980 and 2100 in 1985) would 
be required over the next decade (Table 
2, series II). If movement toward a sig- 
nificantly later timing of childbearing 
were to occur, the same expectations 
could be realized with virtually no in- 
crease in the annual total fertility rate 
during the next decade (Table 2, series 
IIL) (10). 

In brief, the time within which young 
wives could fulfill their lifetime fertility 
expectations is at present too variable to 
permit the conclusion that a sizable in- 
crease in annual fertility is likely to occur 
in the next few years. Therefore, any 
prediction of an upturn in annual fertility 
now must depend primarily on the most 
recent trends in fertility and in the fac- 
tors underlying them. 

Upturn in California Fertility 

As an indicator of when an increase in 
national fertility might occur, Sklar and 
Berkov relied heavily on the 1973 to 1974 
upturn in California, where the general 
fertility rate increased by 2.3 percent fol- 
lowing annual declines of 11.2 percent, 
9.2 percent, and 5.0 percent in the three 
29 APRIL 1977 

preceding years (1, p. 695). Their analy- 
sis did not include any data on actual fer- 
tility since 1973 in states other than Cali- 
fornia or in the nation as a whole. Thus it 
is important to determine the usefulness 
of California's fertility trends in forecast- 
ing national fertility trends. 

In the present context, there are two 
conditions under which annual fertility 
trends in a state could provide a useful 
indicator of annual fertility trends at the 
national level: (i) past trends in annual 
fertility in the state and in the nation 
have been extremely similar, and data 
for the state for a particular year become 
available before data for the nation for 
the same year; (ii) data for the state and 
the nation become available about the 
same time, but past trends in annual fer- 
tility in the state have been subsequently 
repeated at the national level with a time 
lag of one or more years (11). 

The first condition is not satisfied. 
While fertility data for 1974 by legitima- 
cy status, race, age, and birth order were 
available to Sklar and Berkov for Cali- 
fornia well before they were available for 
the nation (12), data on the general fertil- 
ity rate were available at about the same 
time for the nation as for California. 
These data showed a continued drop in 
the national general fertility rate from 
69.2 in 1973 to 68.4 in 1974 (13). 

The second condition also is not satis- 
fied. Table 3 shows the annual percent 
change in general fertility rates in Cali- 
fornia and the remainder of the United 
States from 1960 to 1973. (Annual data 
are not available for earlier years.) The 
strongest relation between the two sets 

Table 2. Census Bureau projections of total 
fertility rates (per 1000 women) in the United 
States, 1975 to 1980 and 1985. For both series 
II and series II-L it is assumed that the com- 
pleted cohort fertility rate will drop to be- 
tween 2000 and 2100 for women born in the 
early 1950's (as suggested by recent survey 
data on family-size expectations) and then 
will move toward an ultimate level of 2100. 
The ultimate mean age of childbearing is as- 
sumed to be 26.0 in series II, 28.0 in series II- 
L. [Data from (8, pp. 126, 137)] 

Series II Series II-L 

Mean Mean 
Year Total age Total age 

fer- of fer- of 
tility child- tility child- 
rate bear- rate bear- 

ing ing 

1975 1823 25.7 1814 25.9 
1976 1847 25.7 1814 26.0 
1977 1887 25.7 1816 26.1 
1978 1929 25.8 1819 26.2 
1979 1972 25.8 1821 26.4 
1980 2010 25.8 1824 26.5 
1985 2081 26.0 1837 27.1 

Table 3. Annual change in general fertility 
rates in California and in the remainder of the 
United States, 1960 to 1973. [Data from (1, p. 
695; 16)] 

Change from preceding 
year (%) 

Year Year 
Remainder 

Cal- of the 
ifornia United States* 

1961 - 1.0 -0.6 
1962 -4.4 -4.3 
1963 -3.5 -3.3 
1964 -4.7 -3.0 
1965 -7.9 -8.1 
1966 -6.9 -5.4 
1967 -2.8 -4.1 
1968 -1.4 -2.3 
1969 + 1.5 +0.9 
1970 +0.8 +1.7 
1971 -11.2 -6.5 
1972 -9.2 -10.4 
1973 -5.0 -5.8 

*Data are shown for the remainder of the United 
States rather than for the entire United States so that 
the independent variable will not be represented in 
the dependent variable in calculations of the 
coefficient of determination (r2). Since the remainder 
of the United States includes about 90 percent of the 
female population 15 to 44 years old in the United 
States, trends in general fertility rates for the two 
areas are nearly identical. 

of figures occurs when no time lag is in- 
troduced -(r2 = .82). The second strong- 
est relation occurs when the figures for 
California lead those for the remainder of 
the United States by 1 year (r2 = .42). 
These computations are based on small 

samples, so it is possible that the model 
with no time lag would not always be su- 

perior; however, for present purposes 
the crucial point is that the evidence of- 
fers no support for selection of a model 
with a time lag (14). 

It may be noted that the annual trends 
in general fertility rates diverged most 
from 1970 to 1971, when the decline in 
California was 4.7 percentage points 
more than in the remainder of the United 
States (Table 3). This differential vwas 
due in part to the earlier availability of 

legal abortion in California than in the 
nation as a whole (1,5). In the following 3 

years, from 1971 to 1974, the differential 
was reversed, presumably in part be- 
cause of the increased availability of le- 

gal abortion throughout the United 
States. For the 1970 to 1974 period as a 

whole, the declines in the general fertil- 
ity rate in California (21.6 percent) and in 
the remainder of the United States (22.3 
percent) were nearly identical (1, p. 695; 
13, 16). 

Economic Conditions and Fertility 

Sklar and Berkov's analysis of condi- 
tions pertinent to future fertility trends 
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Table 4. Unemployment rates, 1969 to 1976, and median family income 1969 to 1975, in the United States. [Data from (23)] 

Percent of labor force unemployed Median family income, in thousands of 1975 dollars 

Year Total, Males, by age Age of family head 
both fl Under 65 and 20-24 25-29 30-34 families Under 25-34 35-44 45-54 55-64 5 and sexes 25 over 

1969 3.5 5.1 2.2 1.5 13.8 9.8 13.9 16.1 17.0 14.2 7.1 
1970 4.9 8.4 4.0 2.8 13.7 9.8 13.7 15.8 16.8 14.4 7.0 
1971 5.9 10.3 5.0 3.6 13.7 9.2 13.6 15.8 17.1 14.6 7.2 
1972 5.6 9.2 4.4 2.9 14.3 9.6 14.4 16.9 18.1 15.0 7.7 
1973 4.9 7.3 4.0 2.4 14.6 9.7 14.8 17.3 18.4 15.5 7.8 
1974 5.6 8.7 4.6 3.2 14.1 9.4 14.1 16.7 18.1 14.9 8.2 
1975 8.5 14.3 8.0 5.8 13.7 8.8 13.7 15.9 17.6 14.9 8.1 
1976 7.7 12.0 7.1 5.0 

was based primarily on social and demo- 
graphic factors and the status of legal 
abortion. In contrast, their discussion of 
economic factors was very brief. With 
regard to California, they noted that the 
increase in fertility in 1974 occurred de- 
spite unfavorable economic conditions 
(1, pp. 693, 695). With regard to the na- 
tion as a whole, they noted that an up- 
turn in fertility could be tempered by ad- 
verse economic conditions but con- 
cluded that such conditions probably 
would not have a significant effect on fu- 
ture fertility trends (1, p. 697). 

It is not known to what extent eco- 
nomic factors or any of the other factors 
frequently mentioned in conjunction 
with fertility trends have contributed to 
the decline in annual fertility in the 
United States since 1970 (6), but given 
the economic trends of the past several 
years, and in view of recent research on 
the influence of economic factors on fer- 
tility (17), the subject merits some atten- 
tion. The purpose here is not to suggest 
that trends in fertility are determined pri- 
marily by economic trends or that the ef- 
fects of changing economic conditions 
on fertility are symmetrical (that is, that 
equal increases and decreases in eco- 
nomic levels would cause equal increas- 
es and decreases in fertility). The more 
modest purpose of this brief investiga- 
tion is to suggest that a substantial in- 
crease in fertility in the face of adverse 
economic conditions is unlikely. 

Table 4 presents data for 1969 to 1976 
on two indicators of economic condi- 
tions. The unemployment rate rose 
sharply from 3.5 percent in 1969 to 5.9 
percent in 1971, after having declined 
from 6.7 percent in 1961 (18). Median 
family income (in 1975 dollars) remained 
virtually unchanged at about $13,700 be- 
tween 1969 and 1971, after having in- 
creased quite steadily from about $9500 
in 1958 (19). Between 1969 and 1971, 
trends in unemployment for young adult 
males and in income for young families 
(which account for the majority of child- 
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bearing) appear to have been especially 
unfavorable. 

The total fertility rate declined sharply 
from 1970 to 1973 (Table 1) after having 
leveled off between 1968 and 1970 (2). 
With a time lag to allow for the possible 
effects of economic conditions to be 
manifested in reproductive behavior (ei- 
ther in a postponement of childbearing or 
in a reduction in lifetime fertility), the 
onset of unfavorable economic condi- 
tions and the onset of the sharp decline 
in fertility appear to have been corre- 
lated (20). 

Economic conditions improved from 
1971 to 1973 as the unemployment rate 
dropped to 4.9 percent and median fam- 
ily income increased to about $14,600. 
The total fertility rate, which had fallen 
11 percent from 1971 to 1972 and 6 per- 
cent from 1972 to 1973, declined by only 
2 percent from 1973 to 1974. 

Economic conditions worsened again 
from 1973 to 1975. The unemployment 
rate rose to a post-World War II peak of 
8.5 percent (18, p. 218), and median fam- 
ily income dropped to about $13,700. As 
from 1969 to 1971, economic trends from 
1973 to 1975 appear to have been particu- 
larly unfavorable for families in the 
prime childbearing ages. The total fertil- 
ity rate had appeared to be leveling off 
through 1974; however, it declined by 3 
percent from 1974 to 1975, and it is esti- 
mated to have declined by another 2 per- 
cent from 1975 to 1976 (Table 1). 

From 1975 to 1976 the unemployment 
rate dropped to 7.7 percent. Data on me- 
dian family income for 1976 are not yet 
available; however, a reasonable esti- 
mate (in 1975 dollars) is $13,900 (21). Al- 
though economic conditions thus im- 
proved slightly from 1975 to 1976, the 
unemployment rate was still extremely 
high, and median family income was be- 
low the 1973 figure. 

It is unlikely that any further decline in 
annual fertility would be as pronounced 
as the sharp decline from 1971 to 1973, 
because the current level of fertility is 

lower and because a substantial decrease 
would have to occur in the face of some 
accumulated postponement of childbear- 
ing. However, in view of recent trends in 
economic conditions and fertility, it also 
seems unlikely that there will be a sub- 
stantial rise in annual fertility until the ef- 
fects of recent adverse economic condi- 
tions have been offset by a more prosper- 
ous economic milieu (22). When this 
might occur is extremely difficult to fore- 
see, because economic forecasts are 
about as precarious as demographic fore- 
casts. 

Summary 

In summary, (i) neither an immediate 
nor a dramatic increase in fertility will be 
required during the next few years for 
young married women to realize their 
family-size expectations; (ii) annual fer- 
tility trends in California do not provide 
a useful indicator of annual fertility 
trends at the national level; (iii) recent 
economic trends appear to merit consid- 
erable attention in an assessment of fu- 
ture fertility prospects. An examination 
of recent economic conditions suggests 
that a substantial increase in annual fer- 
tility is unlikely to occur immediately. It 
would be more likely to occur when the 
current unfavorable economic condi- 
tions have been eliminated. 
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to Usher in New Resource Era 
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The 12 nations* that are signatories to 
the 1961 Antarctic Treaty, which dedi- 
cates their activities on that continent to 
scientific, peaceful ones, are moving to- 
ward a new treaty to manage Antarcti- 
ca's living resources. These consist pri- 
marily of a species of 3-inch long crusta- 
cean found teeming in offshore waters, 
which also happens to be one of man- 
kind's newest and richest sources of food. 

The effort to achieve such a treaty, 
which has been urged by environmental 
groups for some time, has broad inter- 
national significance. Other nations of 
the world have been eyeing Antarctica's 
resources-its presumed minerals such 
as iron and gold and its possible wealth 
of offshore oil and gas. But the resource 
most likely to be exploited soon is the 

The 12 nations* that are signatories to 
the 1961 Antarctic Treaty, which dedi- 
cates their activities on that continent to 
scientific, peaceful ones, are moving to- 
ward a new treaty to manage Antarcti- 
ca's living resources. These consist pri- 
marily of a species of 3-inch long crusta- 
cean found teeming in offshore waters, 
which also happens to be one of man- 
kind's newest and richest sources of food. 

The effort to achieve such a treaty, 
which has been urged by environmental 
groups for some time, has broad inter- 
national significance. Other nations of 
the world have been eyeing Antarctica's 
resources-its presumed minerals such 
as iron and gold and its possible wealth 
of offshore oil and gas. But the resource 
most likely to be exploited soon is the 

*The 12 countries are Argentina, Australia, Bel- 
gium, Chile, France, Japan, New Zealand, Norway, 
Union of South Africa, Soviet Union, United States, 
and United Kingdom. Seven other nations have ac- 
ceded to the treaty but have no say in deliberations. 
These are Brazil, Czechoslovakia, Denmark, East 
Germany, Netherlands, Poland, and Romania. 
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krill (Euphausia superba). Krill abound 
in such huge swarms in surface waters 
that recently a West German ship, using 
a new technique likely to find wide appli- 
cation, is reported to have scooped up 8 
to 12 tons in a single hour! 

The sudden move by the Treaty nations 
signals a growing realization by the 12 
governments, and by the scientist-diplo- 
mats who specialize in the arcane field of 
Antarctic policy, that, as one says: 
"People are realizing that Antarctica is a 
huge bank of resources that may have to 
be tapped, that it is something more than 
an oddity in the earth's crust." 

J. H. Zumberge, chairman of the Na- 
tional Academy of Sciences' Polar Re- 
search Board, goes on to say, "The idea 
that Antarctica can be held forever as a 
scientific laboratory is losing ground." 
The group of 12 who have had Antarctica 
more or less to themselves for nearly 20 
years, will recognize this new interest 
formally, soon, when they admit their 
13th member, Poland, a nation frankly 
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interested in krill fishing as well as in 
Antarctic research. 

The Antarctic Treaty does not discuss 
resource exploitation, and thus does not 
expressly prohibit its signers-or any- 
one else-from exploiting the region's 
wealth. At present, any nation, exercis- 
ing its high-seas freedoms, can fish for 
Antarctic krill. Likewise any nation 
could prospect for minerals or drill for 
offshore oil-although both would be 
highly impractical at this time. However, 
the Treaty does obligate its signers to 
conserve the continent's resources and 
protect its environment, and because of 
this obligation, the Treaty nations seek a 
new agreement on krill. 

Therefore, at the recent meeting in 
London from 14 to 18 March, the Treaty 
powers moved to address the problem of 
managing the krill. The thinking among 
diplomats there, according to U.S. and 
Western sources, was that an agreement 
to manage the krill would be relatively 
easy to achieve. It could set a useful 
precedent for addressing the more diffi- 
cult problem of oil, gas, and mineral ex- 
ploitation. Such a treaty, some diplomats 
admit, could stave off the periodic 
rumblings at the turbulent, 120-nation 
law of the sea conference about includ- 
ing Antarctica's riches within its pur- 
view. 

So it has fallen to the humble krill, 
which has gone almost unnoticed in the 
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