the time when plant protection special-
ists and scientists in allied fields are
called upon to take a lead on actions
that have been suggested. The benefits
to be gained in this collaborative effort
are immeasurable.

Summary

The need, value, and procurement of
reliable crop loss data are examined in
the light of current economic, socio-
logical, and ecological requirements for
a modern agriculture. Initiatives al-

ready under way to secure more useful
information are examined and the need
for further work in crop loss methodol-
ogy and surveys is emphasized.
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The nineteenth decennial census of
the United States was taken as of 1
April 1970, and, like its predecessors,
it provides a great deal of information
about all areas of the country. The
Founding Fathers established a decen-
nial count of the population in order
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zens and their government—it reveals
progress and lack of progress, growth
and decline, and increased opportunity
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dealing with some major problems and
the magnitude of the problems that re-
main, It is not all flattering, for it
reaches into the inner-city ghettos as
well as the suburban gold coasts; into
almost forgotten backwoods, as well as
the most modern, rapidly growing sub-
urbs.

A major contribution of the census
is the information it provides for every
state, county, village, town, and city,
as well as the smaller areas within them.
It confirms or corrects the national in-
dications provided by sample surveys
during the decade, and it provides ade-
quate data for detailed cross-tabula-
tions. In this way, it adds depth to such
analyses of broad national trends as
those provided annually by the Current
Population Survey (1). '

Overall National Trends

There are now about 209 million res-
idents of the United States—almost
twice as many as there were in 1921.
About 24 million were added to the cur-
rent total between 1960 and 1970, a
larger absolute gain than in any other
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decade in our history except during the
1950’s. However, the rate of growth
was slower in the last decade than it
was in the 1950’s; in fact, it was about
the same as the rate in the 1920’s and
1940’s and double that in the 1930’s,
the Depression years. Overall rates of
growth have varied sharply in this cen-
tury. They were declining during the
1920’s and dropped to all-time lows in
the 1930’s. They recovered somewhat
in the 1940, but the war years were
not favorable to population growth.
After the end of World War II, there
was a period of relatively rapid growth,
with annual increases that averaged
about 1.7 percent per year. During the
1960’s the rate of growth slowed down,
and in the last years growth has been
at about 1 percent per year. The total
growth during the decade of about 24
million resulted from 39 million births,
18 million deaths, and a net immigra-
tion of nearly 4 million (see Table 1).

Changes by Age

The age composition of the popula-
tion in 1970 clearly- reflects the varia-
tions in the number of births in previous
years. Birthrates in the late 1960’s had
declined from earlier levels, and there
were fewer children under age 5 in
1970 than in 1960. However, the num-
ber of children between ages 5 and 14
years was up approximately 15 percent
over the number in 1960. The relatively
high birthrates of 1947 through 1955
are reflected by an increase in the num-
ber of 15- to 24-year-olds—an increase
of nearly 50 percent during the decade
(see Table 2). These persons are in the
prime ages for family formation, en-
trance into the labor force, and college

773



attendance. The relatively large number
of persons in this age bracket is the ba-
sis for the expectation of substantial in-
creases in family formation during the
1970’s. Their younger brothers and
sisters are even more numerous, and
they will sustain an increase in family
formation into the 1980’s.

The large number of young families
likely to be established in the 1970’s
and the early part of the 1980’s sug-
gests that, even with some reduction in
birthrates, there will be continued
growth of the national population. It is
not unreasonable to expect that there
will be more children under age 5 in
1980 than there were in 1970.

Reflecting the relatively lower birth-
rates between 1925 and 1945, the age
group 25 to 44 showed only a small in-
crease during the 1960’s; the age group
30 to 39 actually showed a decline. The
number of persons age 65 and over
increased by about 20 percent. They
number about 20 million, approximately
10 percent of the total. In part, the lo-
cation of these persons reflects earlier
migrations. The nonmetropolitan areas
have a larger share of this age group
than of the total population. Central
cities also have a disproportionately
large number, whereas the suburban
areas have a smaller proportion of these
older persons than of the total popula-
tion. The distribution by states is also
uneven. In Florida, 14.6 percent of the
total population is 65 years old or over,
reflecting some in-migration of older
persons. Conversely, there are relatively
large proportions of older persons in
areas of sustained out-migration of
young adults.

The Growth of Metropolitan Areas

Throughout this century the metro-
politan areas have grown more rapidly
than the rest of the country, and this
trend was continued during the 1960’s.
More than 80 percent of the national
growth occurred in the standard metro-
politan statistical areas (SMSA’s) (2),
which also increased in number from
212 in 1960 to 243 in 1970. Within the
SMSA’s, more than 80 percent of the
growth occurred in the suburban areas
—that is, those portions of the SMSA'’s
that are cutside the central cities. Many
of the larger cities lost or gained people
only by virtue of annexation. In spite of
the population losses that suburban
areas sustained when cities extended
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Table 1. Rates of change in the population of
the United States by decade, 1900 to 1970
(source: Bureau -of the Census Series PC(1)
1A, table 2).

Increase during

Population ]
Decade at end preceding decade

of decade T No. @
1960-70 203,211,926 23,888,751 13.3
1950-60 179,323,175 27,997,377 18.5
1940-50 151,325,798 19,161,229 14.5
1930-40 132,164,569 8,961,945 7.3
1920-30 123,202,624 17,181,087 16.2
191020 106,021,537 13,793,041 15.0
1900-10 92,228,496 16,016,328 21.0

their boundaries, the areas outside the
central cities increased by 28 percent—
more than double the national total.
These areas have been increasing in
population more rapidly than the central
cities since 1920, but it was only in
1970 that they exceeded the central
cities in total population. They now ac-
count for a total of 76 million persons,
whereas the central cities have a total
of 64 million. The total population out-
side the SMSA’s was 63 million, which
is less than the population of the central
cities.

Suburban areas include a wide variety
of density and settlement patterns. The
76 million residents who are classified
as suburban include 47 million who live
in separately identified cities, and about
11 of these 47 million live in cities of
50,000 or over. Such places would
themselves be identified as central cities
if they were not within the shadow of
a larger central city.

Three-fourths of the gain in popula-

“tion of the SMSA’s was due to the ex-

cess of births over deaths (natural in-
crease); only one-fourth was due to
migration into these areas, including
both the migration from other parts of
the country and that from abroad. This
is net migration and does not take into
account the large volume of migration
within the country, which represents

Table 2. Age composition of the population,
1960 and 1970 (source: Bureau of the Census
Series PC(1) B1, summary, table 52).

Age Change
(v agrs) 1970 1960 %)
Under 5 17,154,337 20,320,901 —1.6

5-14 40,745,715  35,465272  +1.5
15-24 35,441,369 24,020,004  +4.8
25-44  47,995234 46,899,662  -+0.2
45-64 41,809,769 36,057,756  +1.6

65+  20,065502 16,559,580  4-2.1

simply an exchange of population
among the SMSA’s. The overriding im-
portance of the natural increase in the
population of SMSA’s holds for the
white population as well as for other
races, although there are some differ-
ences. For the white population, migra-
tion accounted for 21 percent of the
total increase; for the population of Ne-
gro and other races, 42 percent of the
increase is due to migration.

One of the major population trends
in the United States has been the rapid
urbanization of the black population.
Nearly 60 percent of all black residents
live in the central cities of the SMSA’s.
The black population is more concen-
trated within the central cities and the
SMSA’s than is the white population.

In 1900 the central cities included
1.3 million blacks, and in 1940 they in-
cluded 4.4 million. By 1970 they totaled
13.1 million. As a result of this rapid
increase, blacks now account for 21
percent of the population of central
cities. They account for 28 percent of
the population of SMSA’s with 2 mil-
lion or more people, and the percentage
is progressively lower for the smaller
SMSA’s.

Central cities as a whole increased
their black’ population by 3.2 million
during the last 10 years, an increase
that was partially offset by a net decline
of 600,000 whites. However, in the
largest SMSA'’s, those of 2 million and
over, there was a decline of 2.5 million
whites and an increase of 1.8 million
blacks—an increase in the black popu-
lation of 37 percent in 10 years. In the
smaller SMSA’s the differences were
less marked. Four major cities now have
a black majority: Atlanta, Gary, New-
ark, and Washington, D.C. In nine oth-
ers—Baltimore, Birmingham, Charles-
ton, Detroit, New Orleans, Richmond,
Savannah, St. Louis, and Wilmington—
more than 40 percent of the population
is black. Although the larger cities re-
ported the greatest increase in the pro-
portion of blacks, a number of smaller
cities also had a rapid increase in their
black population during the decade.

The black population in the suburbs
increased at about the same rapid rate
as the white population. However, the
number of black residents in the sub-
urbs was relatively small at the begin-
ning of the decade, and in 1970 blacks
still comprised only about 5 percent of
the suburban total. There are indica-
tions that most of the increase occurred
in the older suburban areas, or those
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near the city limits, rather than in the
sections further out.

The rural population in 1970 was
about the same as in 1960. However,
this statement masks the fact that,
whereas urban population increased
(both within and outside of the
SMSA’s), the rural population out-
side declined, while that within the
SMSA’s increased. Thus, in the
more rural sections of the SMSA
counties, there was continued growth
of the population, but this growth was
not necessarily followed by incorpora-
tion into municipalities that would qual-
ify as urban.

Geographic Shifts

The growth of population within the
country has never been evenly distrib-
uted. During the 1960’s there were
shifts from the center of the country to
the seacoasts. In 1970 a little more than
half the total population were living
within 50 miles of the seacoast, includ-
ing the shores of the Great Lakes.

The changes within the states were
very uneven. Three states—North Da-
kota, South Dakota, and West Virginia
—and the District of Columbia had
losses. The states with relatively low
rates of increase included the largely
agricultural states of Alabama, Iowa,
Kansas, Maine, Mississippi, Montana,
Nebraska, Pennsylvania, and Wyoming.
At the other end of the scale was Ne-
vada, with a growth rate of 71.3 per-
cent, and Arizona and Florida, with
about 36 percent each. In terms of ab-
solute numbers, California led all other
states, with an increase of 4.2 million
persons, while Florida gained 1.9 mil-
lion. Illinois, Michigan, New Jersey,
New York, and Texas each gained 1
million or more.

About two-fifths of the counties lost
population, and about one-third of the
counties gained at less than the national
average rate. This leaves only one-
fourth of the counties with a growth
rate more rapid than the national aver-

age. Almost two-thirds of the counties

that lost population during the 1960’s
also had losses between 1950 and 1960
and between 1940 and 1950. In fact,
a considerable number of counties have
had population declines for four, five,
or more decades. There are many areas
in which population loss is not new,
and for many of them it is likely to
continue. There were 124 counties in
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which there were more deaths than
births in the 1960’s. In many areas, the
continual out-migration in the past has
left behind an elderly population that

is likely in the future to contribute.

more deaths than births.

Population losses occurred in a broad
band of counties in the Great Plains,
extending from the Canadian border
through Montana, North Dakota, and
Minnesota, south to Texas, and then
across the Southern states and into the
southern Appalachians. Interspersed
among these counties are SMSA’s that
have continued to grow and some small-
er places that have had significant in-
dustrial growth. Some other counties
with substantial growth are the sites of
colleges or universities that grew sig-
nificantly, or of military establishments
that increased their station strength dur-
ing the decade. A location with ready
access to one or more of the interstate
highways is also conducive to popu-
lation growth.

Internal Migration

Americans have generally been char-
acterized as a mobile people. At the
end of a given year, some 20 percent
of all persons are living at an address
that is different from the one at which
they had lived at the beginning of that
year. The 1960 census found that al-
most half the people had moved at
least once during the preceding 5 years,
and more than one-third of those had
moved across a county line.

Differences in the rates of growth
of states and other areas are in large

Table 3. Net migration by region and race,
1960 to 1970 (sources: population—Bureau of
the Census Series PC(1) B1; net migration—
Bureau of the Census Series P-25, No. 460).

. Population Net migration

Region and "1970 1960.70

(1000’s) (1000’s)
Northeast 49,041 +365
White 44,387 —399
Negro 4,344 +614
North Central 56,572 —1756
White 51,692 —1,221
Negro 4,572 +382
South 62,795 +590
White 50,487 +1,965
Negro 11,970 —1,474
West 34,804 +2,849
White 31,504 +2,396
Negro 1,695 +301
U.S. total 203,213 3,049
White 178,069 +2,741
Negro 22,580 —178

part the result of differences in the
extent of migration. During the 1960’s,
the North Central states were general-
ly areas of out-migration, and the
Northeastern states had a small net in-
migration. The West was clearly an area
of in-migration. The South, which had
for many years been an area of out-
migration, had a net gain by migration
during the 1960’s. That gain was the
result of a net inflow of about 1.8 mil-
lion whites, in contrast to a net out-
migration of 1.4 million blacks. A large
part of the net migration into the South
was due to the movement of population
into Florida, which attracted a net of
1.3 million persons. Maryland, Virginia,
and Texas were the other Southern
states with significant gains by migra-
tion. In contrast, Alabama, Arkansas,
Kentucky, Louisiana, Mississippi, North
Carolina, South Carolina, Tennessee,
and West Virginia were states with a
net out-migration (see Table 3).
California led all other states as the
goal of migrants. It had a net gain of
2.1 million migrants during the decade.
Florida, with a net gain of 1.3 million,
was next. No other states gained as
many as 1 million persons by migration,
but ten states each gained between 100,-
000 and 500,000 migrants.
Pennsylvania led all other states in
the number of migrants it contributed
to other states, with a total of nearly
400,000. Alabama, Mississippi, and
West Virginia each contributed more
than 200,000. The District of Colum-
bia, Iowa, Kansas, Kentucky, Louisiana,
New Mexico, New York, Ohio, and
South Carolina each contributed more
than 100,000, while North Carolina,
North Dakota and South Dakota each
contributed nearly that number.
Although on the whole the volume
of interstate migration was somewhat
less than it was during the 1950’s, these
numbers indicate that many persons are
involved in this exchange of population.
The numbers cited are net figures; the
total volume of migration is, of course,
much larger. The figures for Mississippi
illustrate one aspect of the interchange:
the net out-migration of 267,000 in-
cludes a net out-migration of about
277,000 persons of Negro and other
races, but a net inflow of about 10,000
whites. Georgia’s net gain of about 50,-
000 by migration reflects a net out-mi-
gration of about 150,000 Negroes, but
a net inflow of nearly 200,000 whites.
New York showed a net out-migration
of about 500,000 whites, but an in-mi-
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gration of 400,000 Negroes; the net
out-migration was only about 100,000.
Twenty-six states and the District of
Columbia reported a net out-migration;
the remaining 24 states had a net in-
migration.

Although the net migration is large,
it was only in the West that migration
contributed a significant portion of the
total increase for the decade. In that
region, 42 percent of the growth during
the decade was the result of in-migra-
tion. In the Northeast and the South,
the volume of net migration contributed
only about 7.5 percent to the total
growth. On the other hand, if there
had been no net out-migration from the
North Central states, their total in-
crease would have been about one-sev-
enth greater than it was. Clearly, the
natural increase within the region was
the more important element in deter-
mining the growth of the population in
the region. The same statement applies
to most of the states, although in the
case of Florida, Nevada, and New
Hampshire net migration contributed
more than half of the total increase,
and in a number of other states mi-
grants accounted for more than 40 per-
cent of the gain during the decade.

Natural increase was the dominant
factor in the increase of the Negro pop-
ulation of most states that had an in-
crease. In only two of the states that
had a black population of more than
1 million in 1970—New York and Cali-
fornia—did migration contribute more
than half the gain. In the five states
that experienced a decline in their Ne-
gro population, out-migration was the
cause; without it they would have regis-
tered gains in their Negro population.

Living Arrangements

Increasing affluence and some decline
in family size are only two of the fac-
tors that affected living arrangements
during the decade. The number of
households increased more rapidly than
the population, with the result that there
was a decline in the average size of
households. A major element was the
increase of one-person households,
which grew by more than 50 percent;
about one household in every six is
a one-person household. This increase
reflects not only a greater tendency on
the part of elderly people to maintain
their own homes, but also some in-
crease in the proportion of young peo-
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ple who leave the parental household
to establish their own. There was also
a rapid increase in the number and pro-
portion of two-person households, re-
flecting the growing number of couples
who maintain their own homes after the
children have left home, as well as some
delay in the arrival of the first child in
newly established families. Increases in
the number of households with more
than two persons were small in com-
parison with the increases of one- and
two-person households. The increase in
one-person households occurred within
and outside of SMSA's.

There has also been a substantial in-
crease in the number of families headed
by a woman. In census terms, this
means a group of related individuals
headed by a woman who is not mar-
ried, or whose husband is not a mem-
ber of the family. The number of such
families increased by a third during the
decade. Nearly 11 percent of all fami-
lies are in this category, but among
black families approximately 20 percent
are headed by a woman. The number
of cases in which the absent man is an
important source of economic support
cannot be large, although there is no
good information on what that number
might be. The incomes and living ar-
rangements of the majority of such
families clearly reflect their economic
disadvantage.

The nation’s housing reflects some
of the changes that occurred in the
style of life during the decade. By 1970,
about half of the housing had been built
since the end of World War II. Dur-
ing that time, including the last 10
years, the average quality of housing
increased. One index of quality is the
presence of complete plumbing facili-
ties (bathtub or shower, hot running
water, flush toilet) for the exclusive use
of the household. The number of units
without these facilities in 1970 was
only half as large as in 1960, and this
followed a relatively large decline dur-
ing the 1950°s. In 1950 about one-
third of the housing units in the coun-
try lacked these facilities; by 1970 this
had been cut to 7 percent. Within the
SMSA’s, the number of housing units
without plumbing facilities was only
half the national figure. However, there
had been a substantial decline in the
number and percentage of such units,
both inside and outside the SMSA’s.
The proportion for Negro households
also declined sharply during the 1960’s,
though it is still higher than that for

whites within and outside of the cen-
tral cities. More than half the housing
units in the South that are not in
SMSA'’s and that are occupied by black
households do not have these facilities.

Home ownership has long been a
prized value in American life. There has
been a steady increase in the proportion
of owner-occupied homes since the De-
pression years of the 1930’s. That per-
centage increased from 44 in 1940 to
62 in 1960. However, during the
1960’s there was virtually no change in
this proportion. Housing units in multi-
unit structures increased much more
rapidly than did those in single-family
dwellings. Multi-unit structures—pri-
marily apartment houses—increased
rapidly in the suburbs. The number of
suburban housing units in multi-unit
structures almost doubled during the
decade. More than half the units in
multi-unit structures are still in the
central cities, but the suburban areas
increased their share from 20 to 28
percent. This trend is continuing. In
recent years, more multi-unit structures
have been erected in the suburban areas
than in the central cities. Nevertheless,
a little more than one-third of all hous-
ing units in 1970 were classified as
single-family dwellings.

The increased popularity of mobile
homes is reflected in the approximately
150 percent increase in the number of
occupied mobile homes during the
1960’s. They now account for nearly 3
percent of the national housing inven-
tory. '

Despite the growing use of trailers
and apartments, the average housing
unit in 1970 was slightly larger, in
terms of number of rooms, than its
1960 counterpart. With larger homes
and smaller households, there was a
decline in the proportion of homes that
can be considered crowded—that is, as
having more persons than rooms. The
proportion of crowded units declined
especially rapidly in the suburbs.

Summary

The 1960’s witnessed substantial
growth in the nation’s population. That
growth was unevenly distributed within
the age groups, reflecting major varia-
tions in birthrates and numbers of
births in earlier years. It was also un-
evenly distributed geographically, with
more than 80 percent of the growth oc-
curring in the SMSA’s, where the subur-
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ban sections accounted for nearly all
of the total. The urbanization of blacks
continued at a rapid rate, with particu-
lar increases in the larger central cities.
Substantial displacement of whites by
blacks occurred in a number of the
SMSA’s, especially the largest ones.
The rural population outside SMSA’s
declined; that within the SMSA’s—that
is, within reach of the central cities—
increased. Three states lost population.
Altogether, about 40 percent of all
counties lost population. About 75 per-
cent of all counties contributed migrants
to the remainder of the country. Al-

NEWS AND COMMENT

though migration was an important
element in the differential growth rate
of states and of areas within states, in
most areas the bulk of the increase was
due to the excess of births over deaths.
Only part of the 1970 census results
have become available. The full data
will provide information on changes in
occupation, education, journey-to-work,
and related matters, thus contributing to
a more complete view of the changes
that have been and are occurring in
American society. That information is
currently being issued and will be com-
pleted during the latter half of 1972.

Professional Societies: Identity Crisis
Threatens on Bread and Butter Issues

Perhaps there was a time when scien-
tific and engineering societies dealt
solely with traditional professional and
technical issues. But even if this ever
was true, it no longer is. Protest against
the Vietnam war, charges of discrimi-
nation against minority groups, and even
a bit of tomato throwing at annual
meetings have been known to ruffle the
solemnity of their deliberations.

Possibly the most far-reaching chal-
lenge to U.S. professional societies in
recent years, however, has been the
demand that they act in some decisive
fashion to alleviate rising unemploy-
ment and underemployment among the
membership. An article last week re-
ported on the potential of unioniza-
tion as a response by scientists and
engineers to the current recession. This
week’s piece concerns the response of
the professional societies and the charge
by critics that they have failed to be
of substantive help.

Science contacted spokesmen for the
following groups: the National Society
of Professional Engineers (NSPE) with
67,000 members, the American Society
of Mechanical Engineers (ASME) with
54,591 members, the Institute of Elec-
trical and Electronic Engineers (IEEE)
with 152,204 members, the American
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Physical Society (APS) with 29,152
members, the American Chemical So-
ciety (ACS) with 111,589 members,
the American Institute of Aeronautics
and Astronautics (AIAA) with 25,000
members, and the American Geo-
physical Union (AGU) with 10,000
members. Also contacted were spokes-
men for federations of organizations,
such as the Engineers Joint Council
(EJC).

The dominant impression gained
from the discussions was one of dis-
unity and disagreement. There is de-
bate on how much and what kind of
political activity to undertake; there
is debate on whether society leadership
is so identified with management that
it is at economic loggerheads with the
hard-pressed members; there are myriad
definitions of “professionalism.” Last
but not least, there are various stories
about the nature of the economic crisis
—whether it is temporary, permanent,
or cyclic.

The following, necessarily spotty, list
offers some samples of the activities of
the last 3 years which the professional
societies have engaged in and which
critics—even from within these organi-
zations—decry as tokenism.

> Almost by definition, the election

Notes

1. The Current Population Survey is an ongoing
survey conducted monthly. In the course of
a year, it produces statistics on a variety of
topics; the results are published as a series
of reports by the Bureau of the Census,
Washington, D.C.

2. An SMSA consists of a city of 50,000 or
more and the county in which it is located,
plus adjoining counties that meet certain cri-
teria of metropolitan character and are closely
integrated with the central city, as through
commuting, for example. (In New England,
the basic units are towns rather than counties.)
Since an SMSA consists of whole counties, it
includes urban and rural population. Much
of that urban population lives outside the
central city but within the boundary of the
SMSA. The SMSA also includes rural terri-
tory and, therefore, rural population. There is
substantial urban population outside the
SMSA’s.

earlier this year of reform advocate
Alan C. Nixon to the post of presi-
dent-elect of the American Chemical
Society was a mind- and organization-
bending act. Nixon ran for office on
the platform that the chemists badly
need economic assistance. On balance
Nixon is critical of unionization, and
he believes that ACS can steer a “pro-
fessionalist” course “somewhere between
unionization and laissez faire.”

Since his election, Nixon’s main re-
form has been shaping a Professional
Enhancement Program (PEP). By hav-
ing members each contribute $10, ACS
can raise $1 million for professional
activities, which might include, for ex-
ample, loans, free short courses for
the unemployed, or establishing pro-
fessional employment contracts (see
Science, 24 December 1971, and 14 and
21 April 1972). Prior to that time,
ACS’s response to the employment sit-
uation was traditional; many commit-
tees were established, surveys were
taken, and a placement service, of sorts,
was set up.

» The American Physical Society,
which, like ACS, has traditionally been
led by academics, was also cautious in
its response. The Economic Concerns
Committee last year, under Lee Grod-
zins of M.LT., made an extremely
comprehensive and detailed survey of
the employment patterns of members.
Placement services, new committees,
and drops in advertising revenue in APS
journals have also been signs of the
times. The APS formerly had a rep-
resentative in Washington, but decided
to use its limited funds to hire a man-
power expert for its New York head-
quarters instead.

» The American Geophysical Union,
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