PEACEFUL A-BOMBS
Five in a row

As part of the Plowshare program to
develop peaceful nuclear explosion
technology, the Atomic Energy Com-
mission set off a row of five small
bombs simultaneously last week at the
Nevada Test Site.

The row charge, called Buggy One,
dug a ditch about 80 feet deep, 300
feet wide, and 900 feet long, an im-
provement over the 70-by-200-by-820-
foot crater AEC engineers had pre-
dicted. Each of the explosives had a
force of one kiloton, or an equivalent
of 1,000 tons of TNT.

The test was the second in a series of
six the AEC feels will be necessary to
demonstrate the feasibility and safety
of atomic excavation for such projects
as a new Panama Canal. The first, Cab-
riolet, dug a crater 125 feet deep and
400 feet across with a minimum of
radioactive debris in January.

A
Cabriolet: Bigger bangs to come.

Next in line is a much bigger explo-
sion, Schooner, planned for a hard-
rock area. Compared to the 2.5-kiloton
Cabriolet test, which was about a tenth
the size of the Hiroshima bomb,
Schooner would be somewhere near 100
kilotons.

Out of Schooner the AEC hopes to
demonstrate the progress made in the
last six years in cutting down release
of radioactive fission products. In 1962
the 100-kiloton Sedan explosion dug a
1,200-foot-wide crater in loose Nevada
soil but fallout was considerable. The
type of explosive to be used in
Schooner, combined with new methods
for containing fission products, is ex-
pected to produce less than a hundredth
of the fallout of the Sedan blast.

American Museum of Natural History

Piece of jawbone of prehistoric amphibian found on Antarctic mountain.

PALEONTOLOGY

Jawbone links southern continents

One day, 200 million years ago,
while giant ferns swayed in tropical
Antarctic breezes, an animal died. It
looked rather like a five-foot salaman-
der.

Two hundred million years later, on
Dec. 28, 1967, a bone of this animal
was found embedded in a ridge of rock
3,000 feet above the local level of the
ice that characterizes Antarctica’s pres-
ent climate. The long-dead creature
landed right in the middle of geological
controversy over continental drift—and
may provide evidence to settle it.

An expedition of four geologists
from Ohio State University’s Institute
of Polar Studies, Peter J. Barrett, Dr.
David H. Elliot, Ralph J. Baillie, and
David P. Johnston, found the bone in
the Central Transantarctic Mountains
about 325 miles from the South Pole.

It was in an exposed ridge about
four kilometers from a mountain called
Graphite Peak. The find was incidental
to the expedition’s purpose, which was
study of the geological history of Ant-
arctica, its coal deposits and its ancient
stream beds.

They sent the fossil to the American
Museum of Natural History in New
York where Dr. Edwin H. Colbert, cur-
ator of vertebrate paleontology, took it
under study.

The bone itself is 2.5 by 1.5 by 1
inch. Dr. Colbert identifies it as being
from the jaw of a member of the am-
phibian subclass Labyrinthodontia. The
whole animal, says Dr. Colbert, would
have been about five feet long, with a
long jaw and a bare skin. Nothing liv-
ing now resembles it very closely, but it
might be imagined as something like an
overgrown salamander.

Labyrinthodontia fossils have also
been found in Australia and South
Africa. They can thus be taken as evi-
dence that the Southern Hemisphere
continents (including South America)
were once part of a single land mass
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called Gondwanaland. According to the
theory, Gondwanaland broke up and
its parts drifted slowly to their present
positions because of rock flow below
the crust of the earth.

Previous evidence cited in favor of
Gondwanaland’s existence includes the
similarity of rock formations and fossil
ferns found in the southern continents,
but critics have wanted a fossil of a
land or fresh-water animal-—now pro-
vided.
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Location of Antarctic fossil find.

Labyrinthodontia were fresh-water
amphibians, and, Dr. Colbert says,
could not have survived an interconti-
nental sea trip. The implication is that
they lived when Gondwanaland was
one and spread over it by land. Any
suggestion that creatures so similar to
each other could have evolved on dis-
tant continents by independent genetic
development is “out of all reason” says
Dr. Colbert.

Dr. Colbert adds that the mystery of
the Labyrinthodontia goes somewhat
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beyond Gondwanaland. Their fossils
are also found in the island of Spitz-
bergen in the Arctic north of Norway.
This, he says, raises interesting ques-
tions of past distribution of continents
and climate.

The next useful step, Dr. Colbert
feels would be to send another expedi-
tion to the site to look specifically for
fossils.

OIL POLLUTION
Penalties and research

If all the crude oil and its products
that traveled the globe by sea last year
were spilled, it could have blanketed all
the world’s waters, with enough left to
do the land twice over. A little oil thus
goes a long way, as the relatively tiny
tanker Ocean Eagle proved when it
blackened 11 miles of Puerto Rican
beach this month, followed by a Greek
transport which ran aground in the
Bahamas leaving its sticky sludge on
verdant Eleuthera Island.

The obvious seriousness of the prob-
lem prompted President Johnson to
devote an entire section of his con-
servation message to Congress to an
attack on oil pollution. But while
England was considering the scientific
approach (p. 290), the Presiden't came
up with a scheme that would impose
much stiffer penalties on oil companies,
but would, in line with current budget
restrictions, cost the Government noth-
ing.

gAt present, tanker operators or own-
ers are liable for oil spilled within the
three-mile limit, if the accident is due
to “gross or willful negligence.” The
new Act would stretch the limit out to
12 miles, and hold the companies to
blame whether the spillage occurred
through negligence or not.

Elsewhere, the research needs were
under consideration. Five days after
the President’s message, the Interior
and Transportation Departments issued
a joint recommendation for an elaborate
research program into all aspects of
the problem, though they admitted that
it would have to be expensive to be
meaningful.

STUDENT DRAFT
Study forecasts effects

Graduate physics programs will lose
70 percent of their male enrollment next
year under the new draft regulations
(SN: 2/24, p. 184) eliminating defer-
ment for all but medicine-related grad-
uate study, according to a comprehen-
sive survey by the Scientific Manpower
Commission.

Engineering enrollment would drop
64 percent; so would chemistry. Math-
ematics study would drop 60 percent,

biology 61, and social science 52 per-
cent.

The statistics were compiled from
questionnaires filled out by 122 graduate
schools, including seven Ivy League
schools, 42 state universities and 11
technical institutes. The survey includes
more than a third of the graduates in-
volved in the draft rule.

The Commission report says 171,000
graduate students are potential draftees,
out of a manpower pool of 1.2 million.
Since under the draft rules so far the
oldest eligible draftees would be picked
first, the report assumes that all male

graduates classified 1-A would be
picked up.
Under the new rules, graduate

schools would draw more than half
their students from women for the first
time since World War II. The rest of
the students would be physically dis-
qualified, veterans, overage, fathers, and
aliens.

All-male schools could lose 75 per-
cent of their graduate students, the re-
port said.

In a speech last week, Selective Ser-
vice Director Gen. Lewis B. Hershey
said the mation’s graduate schools
would survive the impact of the draft,
he believes.

NEUTRON STAR
Optical link to strange signals

British scientists have refined position
readings on the rapidly pulsating can-
didate for the first detected neutron star
(SN: 3/16 p. 255), and believe they
have associated it with a dim and dis-
tant blue star. Sir Martin Ryle and
Judy A. Bailey of the Cavendish Labo-
ratory’s Mullard Radio Observatory

propose intensified observations of the |

18th magnitude star to see if optical
fluctuations match the remarkably regu-
lar changes in radio emissions.

It was the regularity of the emission
—varying every 1.337 seconds—that
led to early speculation that the emis-
sion might be a deliberate signal;
neither Ryle and Bailey, however, nor
Dr. F. G. Smith and four co-workers at
the University of Manchester’s Jodrell
Bank radio observatory, all of whom
report refined fixes on the source in
the March 9 NATURE, take any notice
of that possibility.

IN A NAMELESS CLOUD
A star is, perhaps, born

Will a biography that doesn’t contain
baby pictures of its subject satisfy the
reviewers? Not if it’s the biography of
a star, and the reviewers are critical
astronomers.

For years they have sought to assem-
ble an album of pictures of stars at

various stages in their lives as predicted
by current theories of stellar evolution.
They have found plenty of old, middle-
aged, and even young stars, but the
infants—protostars—have eluded them.
Now, in a gas cloud 35 million billion
miles—6,000 light years—out in space,
some astronomers think they may be
seeing a star being born.

Theorists agree that the birth of
stars should take place in the clouds of
gas and dust that are scattered around
the universe. Some sort of disturbance
(no one is sure what) causes portions
of these clouds to begin to condense.
Gravitational attraction of the gas
atoms for one another causes the atoms
to draw ever closer together once the
condensation starts. As more and more
matter concentrates into less and less
volume, it gets hotter and hotter until
finally the nuclear burning that illumi-
nates stars begins to take place.

In the beginning, however, protostars
are cold—the temperature of the clouds
out of which they are supposed to con-
dense is nearly 300 degrees below zero
F. Therefore, when they first betray
their presence by sending out radiation,
it will be at the cool, radio end of the
spectrum. As they warm, their emana-
tions shift through the infrared and
finally enter the visible spectrum.

Radio searches, therefore, should re-
veal stars at an early stage of evolution.
A most convenient way of searching
would be to look for a substance that
should be in the protostars and that has
an easily identifiable pattern of radio
emission. Such a substance exists: a
bound combination of one hydrogen
and one oxygen atom known as a
hydroxyl radical. (On earth, hydroxyls
form components of many important
chemical compounds—including water
—but in interstellar space they appear
free of any further chemical combina-
tion.)

Interstellar gas clouds are mainly
hydrogen, but a small amount of oxy-
gen is also there. Normally the clouds
are so thin that the chance that a hy-
drogen and an oxygen will get close
enough to combine is too slim to be
important, but in parts of the cloud
where a protostar is condensing, the
density should become great enough to
form hydroxyls. Thus an interstellar
cloud in which protostars are forming
should appear as a large mass of hydro-
gen peppered with small clumps of
hydroxyl.

Hydroxyls in interstellar space were
found in 1963, and they do appear in
association with hydrogen clouds. The
next step was to determine whether the
hydroxyls form clumps of stellar size.
Here astronomers ran into difficulties
involving the resolving power of tele-
scopes.

To distinguish star-sized objects at
the distances of the gas clouds would
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