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Science and Its Place in Society

When I was in the eighth grade at the
William Barton Rogers Junior High
School in the Boston suburb of Hyde
Park, I wrote a theme on heating build-
ings by combustion, convection, and ra-
diation. Although the school was named
to honor one of MIT’s outstanding presi-
dents, I do not mean to give the impres-
sion that there was special emphasis on
science. Our homeroom teacher, Miss
Bishop, taught French as her principal
subject, but she had to keep her own
class under control, and she managed
to do so for reasons of her own by keep-
ing us busy on scientific and techni-
cal matters. I cannot recall whether
she did this because of a special pas-
sion for science or because she had
found over her years of teaching that
it worked well as an alternative to other
forms of discipline.

A few years later a group of us in our
last year of high school went across the
Charles River to visit MIT as part of an
orientation program. Dr. Robert J. Van
de Graaff was working then on his high
voltage electrostatic generator, and I like
to think that it was he, not one of his as-
sistants, who conducted an exciting dem-
onstration of his machine. I remain im-
pressed to this day by the memory of
flashing discharges of electricity jumping
from one globe to another. Nevertheless,
even then I knew somehow that the in-
tracies of physics were beyond me, and I
went off to Wesleyan University to study
law.

All of us are creatures of our time, and
I must admit that I accepted as normal
that my college curriculum would in-
clude subjects in science over which I
had not much choice. As is the usual
case, these courses took more effort than
my own major. However, I remember

SCIENCE, VOL. 200, 21 APRIL 1978

Emilio Q. Daddario

with affection rather than anguish such
great figures as Drs. Walter G. Cady,
Karl S. Van Dyke, and Vernet E. Eaton
in physics and Dr. Frederick Slocum in
astronomy. If they gave more attention
to their own majors, they never showed
it by approving laboratory work that was
not well done; and because it took us
longer, we got to know these teachers
better.

It was only a small step from there to
World War II. My generation was
brought up on the diet of peace that fol-
lowed the 1914-1918 War to End All
Wars, and we were accustomed to the
formal discipline that was strangely char-
acteristic of the period that included the
Roaring Twenties and the Depression
Thirties. We quickly adjusted to the mili-
tary regulations of the Second World
War. Assigned to the Office of Strategic
Services (OSS), those of us in Special In-
telligence soon found that the enemy’s
strength was not limited to the identifica-
tion, movement, and capability of its mil-
itary units. The development of jet air-
craft, the production of heavy water, and
the V-L-rockets, the manufacture and
distribution of the things that supported
the war machine so depended on the men
of science that we soon began to recog-
nize and study how necessary was the
part they played.

Moved by the force of these scientific
and technical impressions, it was, per-
haps, natural that I asked for member-
ship on the newly formed Committee on
Science and Astronautics when I was
elected to the Congress. There, again,
the pervasive impact of the contribution
of scientists caused that committee to
call on the representatives of the scien-
tific community. The advisory roles of
such men as Drs. James Killian, Detlev
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Bronk, George Kistiakowsky, Frederick
Seitz, and Philip Handler revealed their
commitment to the development of what
might be referred to as a national in-
volvement in science, if not the building
of a national policy for science.

I hope you will excuse my reminisc-
ing. Like that of many of you, mine has
been an ordinary upbringing. A part of
one immigrant group that places educa-
tion at the top of its list of priorities, I
had scholastic opportunities similar to
those of other Americans. So many of us
have experienced, to one degree or an-
other, the influence of our men and wom-
en of science that, as a nation, we have
come to respect our scientists and be-
lieve that they can do much for us. It
comes as no surprise, therefore, that a
recent Harris survey places ‘‘scientific
research’’ at the very top of a list of ma-
jor factors that will be more important in
the next 25 years than in the past. Of
those polled, 91 percent now believe this
compared to 89 percent who believed it
an important factor to past greatness.
*“Technological genius’’ is perceived by
78 percent as a key to future national
greatness as against 75 percent in the
past. Certainly related to the 75 percent
‘who see ‘‘free, unlimited education to all
qualified’’ as necessary to our future
greatness are the 72 percent who see it as
a past contributor. Despite that great
well of regard, science is not now in the
best of health. Since I have this platform,
I would like to wonder a bit—as all of
those others who have been affected, but
who are not themselves a part of the sci-
entific community might, if they were in
my place. For my own involvement,
which by chance led the membership of
the AAAS to elect me as their president,
is by itself an indication that bridges al-
ready exist across which scientists and
laymen have long walked. The problems
that exist for science may very well be—
even though the bridges are already in
place—that somehow the crossing of
them has become difficult.

In recent years, scientists, concerned

The author is the retiring president of the AAAS.
This article is the text of the AAAS president’s pub-
lic lecture which was delivered on 1? February 1978
in VX;ShingtOh, D.C., at the annual meeting of the
AAAS.
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about our country’s efforts in basic re-
search, have tended to place the blame
on a public disenchantment with science
and technology. It would be unfortunate
if that were the case for there would be
nothing more difficult to turn around
than a national antipathy toward science.
Fortunately, we know that is not the sit-
uation. I expect that because of frustra-
tion, scientists are looking for a simple
answer to a complicated problem, and
perhaps some are feeling a little bit sorry
for themselves in the bargain. If there
has been any movement away from sci-
ence as the glamorized activity to which
government, scientists, and businessmen
alike have responded to favorably during
the nuclear and space engendered excite-
ment of the postwar period, it is most
likely related to the uses of technology of
uncertain dimensions, induced by envi-
ronmental, social, and educational fac-
tors. Certainly, the government’s pre-
occupation with seeking immediate solu-
tions to demanding crises such as
unemployment, health, crime, welfare,
urban decay, military, energy, and the
like is tied to such specific efforts as
those which have moved mission-orient-
ed agencies away from basic research

and toward a banner labeled ‘‘rele-
vancy.”’
In today’s world, with its rapid

change, inordinate social pressures, and
countless demands for a ‘‘quick-fix,”’ the
problems for science are compounded by
the ways in which research funds are al-
located among competing priorities. It
has never been my belief that science
must claim the center of the stage, but
rather that it has an important role in
many of our problems that require the
application of science and technology for
at least part of their solution. Even under
the best of conditions—when we learn to
explain how and when to apply science
and technology and how and when not to
as well—there will continue to be serious
competition for resources. The greater
problem now, and in any more hopeful
future, is in the wisest division of those
funds. If many of our brightest young
people, who would otherwise enter our
science arena, are passing it by without
any real exposure to its attraction and
potential, it may be because of uneven
distribution within the setting of unpre-
dictable science budgeting. When for
several years, the Congress voted appro-
priations for fellowships and grants
which our Chief Executive regularly re-
fused to spend, graduate students had to
postpone their education and they and
their teachers often had to abandon their
researches. If damage resulted from that
decision, which I believe it did, we have
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also been able to see how important di-
rect support is to our research professors
and all those who work for them.

Recently, Dr. Francis D. Moore, chief
of surgery at Peter Bent Brigham Hospi-
tal in Boston, said, ‘‘We think it’s a mis-
take to target money for diseases like
cancer. It’s more important to fund the
study of the cell wall or the cell mem-
brane which in the long run may provide
you with the clues you need to fight can-
cer.”” In placing our science bets, the
lessons of the past would argue for the
support of science teams headed by out-
standing science leaders as a way to im-
prove scientific research. Whatever our
planning, however good our intentions,
to overcome the problems that beset us,
the improvement of our scientific re-
search must necessarily precede the ap-
plication of its results. Closely associat-
ed with this planning function is the idea
of multiyear budgeting. I know of no
field of human endeavor for which stable
multiyear funding is more appropriate
than that of research and development
whose product is an expanded tax base
and an improved ability of our society to
pay its way.

The congressional leaders who culmi-
nated almost 20 years of effort in the pas-
sage of the National Science and Tech-
nology Policy, Organization and Prior-
ities Act of 1976 were not lobbied into
that endeavor, nor pushed by an energet-
ic science community. Nor was Presi-
dent Ford convinced to sign it into law
for any partisan political purpose. It was
the simple evolution of a need which
grew quite naturally from the recognition
of ‘‘the profound impact of science and
technology on society, and the inter-
relation of scientific, technological, so-
cial, political, and institutional factors.”
There was no attempt to favor scientists
nor was it intended to force a scientific
presence into the White House. The bas-
ic desire was to improve the decision-
making process so that the President
would have a better input of science at
his level, to take or leave it as he wished.
Those involved had come to recognize
that improved science is valuable for its
own sake and that from it could come
practical gain, as well as the intrinsic
promise that man could learn to live in
harmony with the natural world around
him. Having come to such terms philo-
sophically, however, was one thing;
making it work was another. It was nec-
essary to recognize how things work
with regard to priorities, the relationship
between administrators and scientists,
the problems of the poor univerisities
versus the rich ones, the geographical
distribution of federal research funds,

the proper role of mission agencies in
funding basic research, and, measured in
political terms, what the government
thinks of science and technology and
how it intends to use and treat them.
They also knew that though they had
come a long way toward a recognition of
the importance of science to society, the
only place where it could be made to
work was under presidential direction. -
They realized that would take unusual
understanding in the Executive atmo-
sphere where the day-to-day problems
were so overwhelmingly those requiring
immediate action. ,

We must recognize, of course, that it
will always prove difficult to get money
to spend now on future promises. The re-
search dollar is extremely vulnerable
whenever it is forced into direct com-
petition with the defense dollar or the
welfare dollar. Since anything with a hu-
manitarian, security, service, or other
popular appeal is likely to take priority
over scientific research, there is the add-
ed tendency toward disruptive funding
fluctuations. Although I cannot argue
that this is always wrong, I do feel that
steady and predictable funding will avoid
inefficiency and waste, which are also
the consequence of sudden changes, up
or down, in research budgets. A policy
that assures minimal fluctuations for an
established period of time requires that
the science and education provisions of
the federal budget are looked at as an in-
tegral program of prime importance. As
we examine the problems that face us,
there is really no alternative. At the mo-
ment, inflation and unemployment are
two demons that plague us, and the di-
lemma they offer—the improvement of
the one worsens the other—is under con-
stant examination. These and other
symptoms of disorder in our society
have different names—stagnating econo-
my, a growing deficit in the balance of
international payments, blight of the cen-
tral city, declining tax base, slackening
in the growth of the economy, and inabil-
ity of capital to find reward for invest-
ment.

The consequences of these symptoms
are a decline in that splendid general-
ization we refer to as quality of life. But
the underlying cause is a narrowing of
our options as a society. We keep pound-
ing away at the same old cures for our
diseases, not because they work—they
rarely have—but because we do not
know any better means, in keeping with
a basic principle of our democracy. We
depend on the patient understanding of
our people while we look for solutions
within a process of public education and
choice even though we are often bewil-
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dered by the conflicting nature of the on-
going dialogue on such subjects. This
Administration, for example, has recent-
ly proposed a general income tax reduc-
tion which by its nature can only buy
time. By giving us a little more take-
home pay, it can relieve the pressures for
wage and price increases, but only if all
of the parts fall into place and all of the
parties of interest behave accordingly.
Yet economists, who often offer such
temporary and shakey solutions, are
among the President’s most favored and
visible advisers while scientists, who are
specially qualified to develop adequate
knowledge and understanding of the is-
sues themselves, struggle to be heard
and have little public exposure. Like ec-
onomics or law, science is a way of look-
ing at things, of studying and handling
them. Despite that, and although we
have long since identified law and eco-
nomic theory as of sufficient importance
to require the establishment of national
priorities concerning them, we continue
with regard to science to subgrade its
policy structure and thus diminish its uti-
- lization as an equally important social
tool.

Since the Legislative Branch has given
impetus to such an effort, it would seem
worthwhile for the Executive Branch to
take up the challenge in full. The costs of
doing so are relatively small, the risks
are few, and the payoffs could be great.

As I see it, one important aspect of the
AAAS responsibility is the assessment
of the role of government in influencing
the course and the conditions of science
in our society. Another, perhaps equally
important aspect is the role of science
and technology in contributing to the
goals and purposes of our national gov-
ernment. ‘The present and prospective
condition of American society makes
both of these responsibilities perhaps
more important and compelling of offi-
cial recognition than in the past.

I am not speaking of the limited or
parochial interests of the membership of
the Association. True, we have a tradi-
tional concern for the health and stability
of the scientific enterprise in the United
States, and the condition of science re-
mains of fundamental interest. I do sug-
gest, however, that we must also have a
larger mission today than the preserva-
tion and support of the scientific estab-

Past Glacial Activity
in the Canadian High Arctic

For at least 30,000 years ice-free areas have existed

between Greenland and Ellesmere Island ice sheets.

J. England and R. S. Bradley

Northeast Ellesmere Island and north-
west Greenland are separated by only 20
to 40 kilometers along the lengths of
Kennedy and Robeson channels (Fig. 1).
In this area the present-day United States
Range and Agassiz ice caps on Elles-
mere Island are but 150 km from the
margin of the Greenland Ice Sheet. The
intervening landscape along both coast-
lines is characterized by dissected
plateaus and mountains of low to moder-
ate elevation (300 to 1200 meters above
sea level). The topography of Ellesmere
Island and its proximity to Greenland
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make it an ideal location for investigating
the past interactions of their respective
ice sheets. Recent fieldwork on the
coastal areas between these ice sheets
has provided new information on past
glacial activity in the region that is direct-
ly relevant to both paleoclimatic and
chronological interpretations of high-lati-
tude ice cores (/).

In recent literature it has been general-
ly assumed that the Greenland Ice Sheet
was contiguous with an ice sheet over
the Canadian Arctic islands during the
last glaciation (2). More specifically, it
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lishment in the United States. When
President - Carter came to the White
House, he brought with him a list of dec-
larations, promises, and policy posi-
tions. I do not think he should be faulted
for this—and too often he has been. As
the poet says, ‘‘Man’s reach ever should
exceed his grasp, or what’s a Heaven
for?”’ ,

Our aspirations ought to run ahead of
our daily achievement, or life loses its
joys, its excitements, its very meaning.
When the President calls for a height-
ened efficiency of the Executive Branch
of government, we certainly share his as-
piration. When the President declares
the intention of striving for a balanced
budget by 1981—he should not be faulted
for a hope that most of us share. We also
share his recognition that a sound fiscal
policy is essential to the control of infla-
tion, the preservation of the value of the
dollar, and the incentive for investment
in America’s future. What I suggest, be-
fore this forum of America’s scientists
and technologists, is that we not only
share the aspirations for a better Ameri-
ca, we also share the means for achiev-
ing progress toward them.

has been proposed that from at least
59,000 to approximately 13,000 years be-
fore present (B.P.) there was a sub-
stantial ice ridge over Nares Strait (Fig.
1) built up to a width of about 700 to 800
km (3). The altitude of this ridge was es-
timated to be 2500 to 3000 m, and the
ridge presumably joined the northwest
Greenland Ice Sheet on Knud Rasmus-
sen Land to the hypothesized Innuitian
Ice Sheet over the Queen Elizabeth Is-
lands. Evidence in support of such a ma-
jor ice mass has been provided by the
analysis of the total gas content from the
Camp Century ice core, which suggests
that the northwest Greenland Ice Sheet
was about 1300 m thicker than today to-
ward the end of the last glaciation ¢).
By contrast, however, several authors
have cited stratigraphic evidence for a
restricted ice cover over northern and
northwest Greenland during the late
Quaternary (5-7). In general, the out-
ermost glacial deposits in this region are
considered to predate the last glaciation,
on the basis of associated ‘‘old”’ radio-
metric dates, advanced rock weathering,
and subdued moraine morphology (8).
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