OF THE WEEK

As old as any body
in the solar system

Revision of the age of the moonrocks
will sink most lunar-origin theories

Theories of the moon's origin have
generated one of the most persistent
controversies in astronomy. Until now
no one has been able to get close
enough to gather information that
might hope to settle the dispute.

Favorite speculations have had the
moon ripped from the substance of
earth and flung into orbit. Others have
seen it as an alien body that wandered
in from some distant place and was
captured by the earth’s gravity. Still
others hold that the earth and moon
condensed out of the same cloud of
material thrown off by the sun.

There now exist on earth rock
samples whose analysis may help de-
cide some of these questions. But al-
though, in the words of the old song,
the moon belongs to everyone, the
moonrocks—and the knowledge gained
from them to date—definitely don’t.
They repose in 140 laboratories selected
by the National Aeronautics and Space
Administration. The space agency has
been trying to keep any of the data
from the work from becoming public
ahead of time; it would like to protect
the scientists from a circus-like atmos-
phere in which each laboratory would
scramble to get into print with its
results first, opting instead for the
orderly release of the data at a Jan. 5
meeting of scientists and in the journal
SCIENCE some weeks later.

But all of Nasa’s vigilance could
not prevent a new increased figure for
the age of the moonrocks floating loose
last week. If the new figure, 4.6 billion
years, is correct, a number of favorite
theories of lunar origin will go over-
board.

A preliminary report published in
September gave some of the chemical
composition and said the rocks were at
least 3.1 billion years old (SN: 9/6, p.
176). The reaction of most scientists in
the field was that this was far too
young.
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Moonrock in Houston lab is well preserved for its age.

Dr. Harold C. Urey of the Uni-
versity of California at San Diego, for
instance, says he regards the method
used in the preliminary analysis as less
than reliable. The method involved
measuring the amount of argon gas
produced in the rock by radioactive
processes.

A better way might be to use radio-
actively produced solids, which are
more likely to stay in place than is a
gas.

But the speculation seemed to come
to an end this week and last, when
the 4.6-billion-year figure began to be
heard in several places. The space
agency disclaims all knowledge of the
rumored figure.

Nevertheless during the meeting in
Atlantic City this week of the Geologi-
cal Society of America Dr. Eugene M.
Shoemaker, departing chief lunar
geologist for the Apollo Program (SN:
10/18, p. 350), quoted it.

“The number isn’t in the public do-
main yet,” he says. “I’'m prognosticat-
ing that this is the figure you’ll hear
when all the evidence is in.” The moon
is 4.6 billion years old, as old as the
solar system itself and, perhaps, even
older than the earth.

The oldest earth rocks known are
3.5 billion years old, but since the
earth’s outer layers are subject to
erosion, this is not considered a maxi-
mum age. The age quoted for the solar
system, 4.6 or 4.7 billion years, is
determined from the oldest meteorites.
“When we say that the earth is that
age, it is of course an assumption,”
says Dr. Urey. “We have no proof.”

If the new figure for the moonrocks
is correct, then theories that place the
moon'’s origin later than the beginning
of the solar system will be put out of
consideration. Some theorists have said
that the moon is material spun off by
the earth early in its history when the
earth was spinning rapidly. If this

Caltech
Shoemaker: 4.6 billion is likely.

Barrett Gallagher
Jastrow: Moon not part of earth.

could have happened, says Dr. Urey,
in light of the lunar age it must have
happened almost at the beginning of
the earth’s history.

Another specialist in planetary
science, Dr. Robert Jastrow, head of
NasA’s Institute for Space Studies in
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New York City, is already convinced
by the early chemical reports that the
moon could not have come from the
earth. He argues that their origins were
separate.

But the chemical differences (SN:
6/28, p. 616) must still be accounted
for. Most theories hold that the planets
condensed out of a cloud of material
ejected from the sun. If two bodies
like the earth and the moon were con-
densed from the same part of such a
cloud at the same time, they ought to
have pretty nearly the same chemical
composition.

A few people have tried to explain
the fact that they apparently do not
by saying that the moon condensed
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later than the earth out of material
left over from the earth. One such
speculation puts the moon’s age at
about 3 billion years. On the basis of
the new figures, however, this would be
definitely out of court.

Still others resolve the chemical prob-
lem by saying that the moon’s chemis-
try has nothing to do with the earth’s
neighborhood. The moon was formed,
they contend, in a different part of the
solar system and happened to drift
close to the earth where it was cap-
tured by the earth’s gravity.

Dr. Jastrow regards such a capture
as statistically unlikely but he can offer
little more than a shoulder shrug as an
alternative explanation. a

MIT under the gun

UPI

Demonstrations at MIT: University-military ties still under attack.

The student and radical demonstra-
tions which took place at the Massa-
chusetts Institute of Technology last
week were not particularly large or
violent, by current standards for such
events. Early in the morning of Nov.
5, a crowd of between 300 and 700
pickets began to block the entrance to
the off-campus Instrumentation Labora-
tory, preventing employes of the lab-
oratory from reporting to work.

The university had already obtained
a court injunction which barred demon-
strators from obstructing school opera-
tions; around 9 a.m., several hundred
police in riot-control costumes rapidly
dispersed the crowd. There was little
scuffling, and only one student was
arrested.

But if the disturbance itself was
ritualistic, the underlying controversy
was of fundamental importance to col-
leges and universities throughout the
country. The support of academic re-
search geared to military objectives was
at issue. MIT receives more research
funds from the Department of Defense
than any other university. Nearly half
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of its $17 million annual budget is
supplied by the military. The affiliated
Instrumentation Laboratory drew ap-
proximately half of its $54 million
budget from Defense last year, and the
rest from the National Aeronautics and
Space Administration. The other prin-
cipal Mir-affiliated institution, the
Lincoln Laboratory, is financed almost
exclusively by the Pentagon, and had
a budget of some $66 million in 1968.

Student and faculty criticism of MIT’s
ties to the defense industry has mount-
ed during the last few years. Other
universities with similar though less ex-
tensive ties, such as Stanford and
Cornell, have also been faced with
student demonstrations, and both have
moved to divest themselves of the con-
troversial affiliated laboratories. MIT
moved less quickly.

MIT protesters in the past have de-
manded that research be halted im-
mediately on such projects as multi-
warhead nuclear missiles for Poseidon
submarines, helicopters used by the
Army in Vietnam, and a computer pro-
gram to collect social data of interest

to the cIA and the Defense Department.

Officially, MIT maintains that its
military research is necessary for the
national defense and does not under-
mine its academic integrity. At the same
time, the university has been searching
for a way to reduce its defense com-
mitments.

MIT president Howard Johnson has
authorized a moratorium on accepting
new classified research projects from
the Government and has asked the
faculty to give him a year to determine
whether Federal and private money can
possibly be found to replace Pentagon
funds.

More spectacularly, he announced
last month the impending retirement of
the head of the Instrumentation Labora-
tory. Dr. Charles Draper, who devel-
oped the inertial guidance systems
which form the basis of the laboratory’s
research,

The military has been Dr. Draper's
main client since World War II. He
produced the gyroscope gunfight for
the Navy, and the guidance system for
the Polaris missile.

Dr. Draper, for his part, maintained
that he had been fired, and defended
the Instrumentation Laboratory’s work
for the Defense Department and
doubted the chances of turning it in
more civilian-oriented directions.

“There’s no money for these civilian
projects,” he said, “and the people in
the laboratory are not going to work
for nothing.”

The student demonstrators also
doubt the feasibility—if not the sin-
cerity—of the proposed changeover.
Barring a sudden revision in the na-
tion’s spending priorities, it is unlikely
that MIT will find enough non-defense
money to maintain the Instrumentation
and Lincoln Laboratories.

A smaller operation, the Fluid Me-
chanics Laboratory (SN: 8/16, p. 132),
is barely making the grade on social-
relevance money.

It is more probable that the uni-
versity will attempt, as have Stanford
and Cornell, to sell its military-research
laboratories to the Goverment or to
private business. Whether such a move
would satisfy MIT’s critics remains to
be seen. The protesters say that the
restoration of academic purity is not
enough, and that they will continue to
demonstrate against laboratories that
produce military technology regardless
of who owns them.

As of yet, Congress has hesitated to
tamper with Defense Department
spending (SN: 10/11, p. 326), al-
though the Defense authorization bill
sent to President Nixon this month
forbids the Pentagon to engage in non-
military research, an activity on which
the Pentagon spent $400 million last
year, mostly in the social sciences. DO
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