OF THE WEEK

Where geology
meets society

The trend among the sciences to
seek applications of knowledge to the
world’s problems is nothing new to
geology. Geologists, in seeking new
sources of minerals and developing
ways to exploit them, have long been
involved in industrial development.
Geologists consequently seem to be
more susceptible both to charges of
contributing to environmental problems
and to calls to apply their knowledge
to solution of the problems.

Thus the 24th International Geologi-
cal Congress, which ended this week
in Montreal, had a distinct emphasis
on relevant, practical geology. But
geologists are also interested in more
basic questions, such as the history of
continental drift. Furthermore, it had
been four years since the last Congress,
held in Prague, Czechoslovakia. That
meeting had been interrupted by poli-
tical strife, so the 6,000 geologists
meeting in Montreal had a lot of catch-
ing up to do.

The core of the Congress’ theme of
relevant geology was two general sym-
posia on “Geology and the Quality of
Life” and “Earth Science Aid to De-
veloping Countries.” The Congress
opened with an address by Maurice F.
Strong, secretary-general of the United
Nations Conference on the Human
Environment in Stockholm. Strong
urged the geologists to shed their guise
of political innocence and seek ways to
apply their specialized knowledge to
practical problems and to advise politi-
cal decision-makers.

Science’s traditional aloofness has, he
said, been partially responsible both for
misunderstandings about science and
for some of the world's present dilem-
mas. “Can one blame the public for
associating scientists with some of the
evils that science has helped produce—
nuclear weapons, napalm and environ-
mental degradation—if scientists them-
selves maintain this aloof detachment
from the very issues and concerns
which their own efforts are demon-
strably producing? . . . Can scientists
really escape a sense of responsibility
for the uses to which their work and
the power it creates are directed? . . .
I think not!” Geologists, he pointed
out, have been serving the interests of
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Plate tectonics, environment vie for geologists’ attention.

mining and oil industries, which are
involved in present environmental
problems.

To be more effective, Strong advised
scientists to strengthen scientific and
professional organizations and to facili-
tate communication between disciplines.
“Much of our present dilemma derives
from the inadequacies in the relation-
ships between science and society.”
He believes that through professional
organizations scientists will have the
best chance of making their views
known.

Though several speakers echoed
Strong’s opinions, much of the rest of
the quality of life symposium was anti-
climax. It included, for example, his-
torical reviews of how man’s develop-
ment was related to his use of mineral
resources.

The sessions on earth sciences aid
to developing nations, the type of sub-
ject that might have resulted in a lot
of mutual back-patting by the devel-
oped nations, instead generated some
real attempts to find ways to adjust

“Much of our present dilemma
derives from the inadequacies
in the relationships between
science and society.”

—Maurice F. Strong

the mutual interests of donor and recip-
ient nations. A number of representa-
tives from the underdeveloped nations
volunteered specific advice and com-
ments, some of them critical, on the
type of earth sciences aid they have
been receiving. The U.S. Peace Corps,
the British Overseas Service Scheme
and the United Nations Technical As-
sistance Programmes all send geologi-
cal advisers to aid underdeveloped
countries or provide geological train-
ing to nationals of recipient countries.
Several representatives from develop-
ing nations suggested that advisers
from developed nations are often
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second-rate scientists and engineers.
“On occasion,” said C. E. Tamale-
Ssali of Uganda’s Geological Survey,
“U.N. experts are retired people or
professional dropouts in their own
countries who tend to be unadaptable
to new methods and circumstances in
receiver countries.” O. S. Adegoke of
Nigeria warned developing countries
against prestige projects as short cuts
to industrial riches. For example, more
worthwhile but humbler projects were
neglected in a crash program by
Soviets to find Nigerian iron ore.
Samuel Bonis of the National Geo-
graphical Institute of Guatemala said
more emphasis should be placed on
participation by host-country geolo-
gists. Often large countries carry out
aid projects using their own personnel
and then terminate the project, leaving
no natives trained to carry on. R. H. N.
Kimambo, commissioner for mineral
resources of Tanzania, charged that
some foreign government aid is actu-
ally used as a lever to exert political
influence.

However sincere their desire to ap-
ply their expertise to practical prob-
lems, geologists are still scientists and
as such are motivated by the urge to
seek knowledge for its own sake.
Thus, strivings toward relevance were
equaled by what has become the new
love of geology: plate tectonics.

Plate tectonics has had much the
same impact on the earth sciences that
Darwinism had on biological sciences.
The idea that the earth’s crust is com-
posed of rigid, restless plates that per-
petually collide and split apart has uni-
fied aspects of geology, geophysics,
magnetism, seismology and paleontol-
ogy into a single, cohesive pattern.

Though only one of the Congress’
17 sessions was ostensibly devoted to
plate tectonics, the subject crept into
almost all of them. It dominated those
on the Precambrian era, paleontology
and marine geology and geophysics.
The plate tectonics meetings were
almost invariably crowded. As in pre-
vious meetings (SN: 7/11/70, p. 29),
the dissenters were the large Soviet
delegation, most of whom still reject
plate tectonics and interpret their data
in terms of isostasy—vertical move-
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ments of the earth’s surface in response
to differences in density. This resulted
in some ironies: V. V. Beloussov of the
Soviet Academy of Sciences, an ada-
mant disbeliever in continental drift,
found himself chairing a session on the
earth’s interior that included several
papers on plate tectonics.

In spite of the excitement over plate
tectonics, the 24th International Geo-
logical Congress reflected the concern
that has been growing in many scienti-
fic organizations over the uses to which
science may be put. Geologists now
seem to be trying to undo the damage
some of their colleagues, however un-
wittingly, may have done to the en-
vironment. And as Harry V. Warren
of the University of British Columbia
pointed out, geologists ‘“have the
unique knowledge necessary to do

Was the universe born
in a clumpy big bang?

Among cosmologists who believe in
the big-bang theory—and that probably
includes a majority nowadays—one of
the important questions is whether the
cosmic fireball that came out of the
bang was smooth and homogeneous or
clumpy and turbulent. The universe of
today is both clumpy and turbulent:
Matter is grouped into galaxies and
clusters of galaxies, and circular mo-
tions, small and large, are character-
istic of objects and groups of objects.

Many cosmologists wonder how a
smooth beginning could lead to the
present state (SN: 2/26/72, p. 140).
Evidence pointing toward an inhomo-
geneous beginning is now adduced by

sity as a result of studies of the com-
position of old stars in the globular
clusters of stars surrounding our gal-
axy. Gross’ conclusions were presented
at the recent meeting of the American
Astronomical Society in East Lansing,
Mich.

Helium is one of the most abundant
elements in the universe, and it is the
first nuclear species not an isotope of
hydrogen that can be made when
nucleosynthesis starts with free pro-
tons and neutrons. The usual big-bang
picture is that the universe started as
electromagnetic radiation which, as it
expanded and cooled, produced ele-
mentary particles. After further cooling,
synthesis of nuclei becomes possible,
and eventually ionized nuclei and ul-
timately neutral atoms appear. Accord-
ing to theories that start from a smooth

something about it.” O

Peter George Gross of Yale Univer-

fireball, the amount of helium produced

Cyclic AMP: 15 years later

In 1957, medical researchers made a discovery that
would have a profound bearing on subsequent research on
hormones and cell physiology. It was cyclic AMP. Since
then the naturally occurring cell chemical has been found
to transmit the messages of virtually every hormone in
the bodies of man and animals (SN: 12/12/70, p. 450).
The compound has also been identified in plant cells
and bacteria, where it appeared to interact with nutri-
ents rather than with hormones.

Sessions on cyclic AMP at the meeting of the American
Chemical Society in New York City this week reveal
that the challenge now facing scientists is to find out
what cyclic AMP does. “There are a cascade of events
at the cell boundaries,” declared Theodore W. Rall of
Case Western University, and a co-discoverer of cyclic
AMP.

During the past five years or so, for example, scientists
have noted interactions between cyclic AMP and prosta-
glandins. Prostaglandins, like cyclic AMP, are a discovery
of the past 15 years. They, too, have been found in
virtually all mammalian tissues and been shown to exert
a plethora of physiological effects (SN: 10/24/70, p. 306).
But unlike cyclic aMP, prostaglandins are a family of
closely related chemicals. They act as local chemical
messengers between cells rather than limiting their activi-
ties to within cells as does cyclic AMP. Prostaglandins are
also leaps ahead of cyclic AMP in potential therapeutic
roles—Ilabor inducer, post-coital contraceptive, nasal de-
congestive. Interactions between prostaglandins and cyclic
AMP were first noted five years ago by R. W. Butcher
of the University of Massachusetts School of Medicine.
They have since been confirmed by other researchers.

As Butcher explained at the Acs meeting, the inter-
actions he and others have observed so far consist of
prostaglandins increasing or decreasing the levels of cyclic
AMP in the cells. “Oxidation is far more common than
inhibition,” he says. The prostaglandins, he explains, may
serve as intermediates between hormones and cyclic AMP
in the hormones’ target cells, or they may mimic the
actions of these hormones.

During the past two years Ferid Murad at the Univer-
sity of Virginia and some other researchers have come
up with the first diagnostic use of cyclic AMP. They have

found that high levels of cyclic AMP in urine generally
indicate high levels of parathyroid hormones in the kid-
neys. “With some of our recent studies,” Murad said at
the acs meeting, “we simply can categorize different kinds
of parathyroid defects [e.g. kidney stones].” Rall indicated
he is presently looking for interactions between cyclic
AMP and neurohumors—nerve chemicals produced in cer-
tain nerve cells that bridge interactions between nerve
cells. Rall said he is finding that interactions exist, as
are some other nerve and endocrine researchers (SN:
8/5/72, p. 93). “Whether cyclic aMP will have a role
in the diagnosis of neurological diseases, I do not know,”
he admitted.

I. H. Pastan of the National Cancer Institute is looking
for the possible implications of cyclic AMP in cancer.
He is using embryo cells as models for cancer cells be-
cause he says they share certain properties (for example,
rapid growth). By raising the level of cyclic AMP in these
cells, he is finding that they behave more like non-em-
bryonic cells. They grow more slowly, move around less
and are able to make certain proteins they are otherwise
not able to make. He said he did not think anyone had
yet looked at the levels of cyclic AMP in cancer cells
themselves.

Murad pointed out, however, that he had done just
that and had found cyclic AMP to be present in cancer
cells in rather high amounts. Such a finding counters
Pastan’s. Pastan suggests that high amounts of cyclic
AMP might turn off cancer cells. Consequently Pastan
pointed out that no one really knows what normal levels
of cyclic AMP in the body are. He suspects they vary
from tissue to tissue and that “cyclic AMP may inhibit
growth of one kind of tissue but not of another.” So,
he says, it would be difficult determining whether cyclic
AMP levels in cancer tissues are normal or not.

Might cyclic AMP be used as a diagnostic marker for
cancer any time in the near future? Pastan, Rall, Butcher
and Murad all say “no.” The problem, they agree, is
that cyclic AMP, like the prostaglandins, is active in so
many tissues and plays so many roles that it is incredibly
difficult to link them with the disease state. Rall crisply
put cyclic AMP in perspective: “Certainly not all hormone
actions can be explained by cyclic AMP. As time goes by
we will find other substances like cyclic AMp. We are
looking at the tip of the iceberg, rather than at the whole
story.”
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