— an almost surely volcanically con-
structed peak some 700 km across with a
summit rising 10 km above its surround-
ings and complete with an apparent cen-
tral depression — and, to the north, Rhea
Mons, rough-surfaced but with a far less
classically formed peak. The Arecibo
image extends about 2,500 km from south
to north, and clearly reveals a family of
parallel, linear features running between
Theia and Rhea and known as Devana
Chasma. Altimetry measurements from
the Pioneer Venus orbiter indicate a linear
trough running down the region, and when
combined with the Arecibo image, the
total picture is of a vast rift zone, as much
as 350 km in width.

A further display of the planet’s appar-
ently widespread volcanism shows in an
Arecibo image of an area southeast of a
vast highland known as Lakshmi Planum.
Numerous complex patterns (variations in
surface roughness) bedeck the northwest
portion of the image, but most exciting,
says Head, are the “lobate” shapes to the
southeast, strongly resembling the con-
tours of great basaltic flows.

But there was far more to the Rockfest
than the rock of Venus. The consensus at
last year’s meeting that at least one
meteorite has come to earth from the
moon, for example, renewed the question
of whether certain others have come from
Mars. And with no known Marsrocks for
comparison, the issue last week was still
two-sided.

Nor was the meeting limited to extrater-
restrial items. One earthrock from north-
western Australia, according to three re-
searchers from NASA’s Johnson Space
Center, contains tiny, sealed pockets of gas
and liquid — “fluid inclusions” — which
may hold traces of earth’s atmosphere just
as it was more than 3 billion years ago.
Such inclusions are common in some
kinds of rock, but many contain fluid that
merely happened to leak in along fractures
in, say, a piece of quartz. There are also
sealed inclusions, but the likeliest kind is
simply a bubble of volcanic gas from the
magma in which the rock formed, rather
than a bit of the ambient atmosphere itself.

The Australian rock, however, says
NASA’s Everett K. Gibson Jr., is not a vol-
canic rock at all, but an evaporite (formed
of barite crystals that replaced the original
gypsum with no heat involved) —and the
fluid in some of its inclusions may have
been trapped as the crystals grew, rather
than let in by leakage. The rock has been
dated at 3.4 billion years, and the possibly
ancient fluid, analyzed by a sophisticated
laser microprobe/gas chromatograph,
seems to contain no oxygen, no nitrogen
— just carbon dioxide, the expected prin-
cipal constituent if, as some researchers
believe, the earth originally had areducing
atmosphere. What changed the atmos-
phere to an oxidizing one? Life — without
which earth’s atmosphere might more
closely resemble that of, well, Venus.

— J. Eberhart
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Magnesium plays a role in hypertension

Ask most people what causes high
blood pressure and they will probably ac-
cuse dietary sodium and salt. Within the
medical community, however, the answers
tend to be more complex and controver-
sial; research points to a number of cul-
prits including other nutritional factors
and genetic makeup. Now, a study linking
hypertension to magnesium deficiency in
the diets of rats secures the membership
of magnesium in the club of agents that
may play a role—perhaps as important as
sodium—in blood pressure regulation.

Physiologist Burton M. Altura at the
Downstate Medical Center in Brooklyn,
N.Y,, and co-workers fed rats one of three
diets containing different amounts of
magnesium. The researchers report in the
March 23 SCIENCE that after 12 weeks the
mean arterial blood pressure of rats fed a
diet severely deficient in magnesium was
32 millimeters of mercury (mmHg) higher
than the near-normal 111 mmHg pressure
found in animals fed a magnesium-
enriched diet. The pressure of moderately
deprived rats measured 131 mmHg.

Lawrence Resnick, an endocrinologist
and cardiologist at Cornell University
Medical Center in New York, says that the
unique aspect of Altura’s findings is that he
related the increased pressure to actual
changes in the size of blood vessels; the
vessels were most constricted in animals
that were most severely magnesium de-
pleted.

But Resnick and others think that the rat
study is not relevant to humans in general
because most people get enough mag-
nesium in their diets. (Unprocessed grains
and legumes are high in magnesium.)
Resnick also contends that the magne-
sium levels in the blood of most hyperten-
sives fall in the range of people with nor-
mal blood pressure.

However, there are two large subgroups
of the population, Resnick and other re-
searchers acknowledge, that are mag-
nesium depleted. Altura notes that 80 per-
cent of all alcoholics have very low levels
of magnesium. Resnick adds that al-
coholics are also predisposed to hyper-
tension, although the cause is still being
debated. The other group consists of peo-
ple taking diuretics—the fifth most widely
used prescription drug in the United
States, according to a recent JOURNAL OF
THE AMERICAN MEDICAL ASSOCIATION.
While diuretics are used to attenuate
hypertension by expelling salts, they also
waste magnesium, says Altura. He cites a
recent Swedish study in which the
pressure-lowering effects of diuretics
were enhanced by giving patients sup-
plemental magnesium.

Altura adds to this list people who live in
areas with soft water and magnesium-
poor soil. He says that epidemiologists
have found unusually high incidences of
hypertension and cardiovascular disor-
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ders in some of these regions. He also
notes that magnesium levels in the US.
diet have been dropping from an average
475 milligrams (mg) per person per day in
1900 to 245 mg today partially because of
changes in diet and agriculture.

Altura thinks that magnesium defi-
ciency ties in with theories on salt and
hypertension because magnesium, he be-
lieves, regulates the sodium-calcium ex-
change pump of the cells. When sodium
levels are high and magnesium is low, he
says, the pump is inefficient. Cells become
loaded with calcium, which in turn makes
blood vessels contract. Resnick tempers
this theory by saying that in all likelihood
the important ions — calcium, potassium,
sodium and magnesium — mutually regu-
late one another by complex mechanisms
that are far from understood. “We're all
like the blind men,” he says, each describ-
ing the whole elephant differently because
we're each touching different parts.

What Altura’s group has done, says Res-
nick, is bring attention to a long-ignored
ion and entice clinicians to develop tech-
niques for monitoring magnesium metab-
olism in humans.

Altura thinks that more studies support-
ing the role of magnesium in hypertension
and heart disease will emerge in the next
few years. “We’re happy that we have been
prime movers in bringing a lot of this evi-
dence to the forefront,” he says.

—S. Weisburd

New clues to lung
[ L]
hazard in mines

A new animal study suggests how
chronic inhalation of low levels of coal
dust and diesel exhaust might affect a
miner’s lungs. A National Institute of Oc-
cupational Safety and Health (NIOSH) re-
searcher in Morgantown, W.Va., found that
the pollutants both appear to negatively
affect alveolar macrophages, although in
exactly opposite ways. These scavenger
cells are responsible for engulfing foreign
bodies to protect the surface of little air
sacs deep within the lung.

Large dust particles don't usually travel
deeply into the lung, but instead land on
mucus lining the lung’s larger airways, ex-
plains Vincent Castranova, the NIOSH sci-
entist. Because mucus is constantly flow-
ing out of the lung by what he terms the
“muco-ciliary escalator,” the larger parti-
cles usually clear out fairly readily. Smaller
ones, however, can enter into the deep
reaches of the lung—to the alveoli, or lit-
tle air sacs. Here, particles “are too deep to
be removed by the muco-ciliary es-
calator,” Castranova says, so their only
way out “is by macrophages engulfing
them.” Once a macrophage does that, “it
will climb up the airways and get on the
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escalator,” he says.

When “activated,” macrophages can
even secrete bacteria-killing compounds
such as protein-degrading enzymes and
reactive forms of oxygen, including hy-
drogen peroxide. Castranova found that
rats that had inhaled coal dust for two
years (at arate equal to the current federal
limit) began hypersecreting these reactive
compounds. This overwhelmed the natu-
ral defense mechanisms in the lung and
eventually led to the chemical breakdown
of some lung tissue. He says this “autode-
struction” — considered a possible cause
of emphysema — now suggests why that
respiratory disease usually precedes the
onset of black-lung disease.

Because diesel exhaust depressed mac-
rophage action in his study, Castranova
says one might expect exposed animals to
be more susceptible to infection. And
that’s what his colleagues Nicholas Hahon
and Francis Green found; when mice ex-
posed to low levels of exhaust for six
months were infected with influenza virus,
they indeed developed more severe infec-
tions than those breathing clear air or
equal levels of coal dust.

What has proved quite provocative,
Castranova says, is that when coal dust
and diesel exhaust are delivered together,
“the negative effects of each are canceled
out” — a completely unexpected result.
Because his study looked only at particle
clearance in the lung, he cautions against
reading his results to suggest inhaling die-
sel exhaust would actually benefit miners
exposed to coal dust. Any apparent benefit
here, he says, may well be offset by other
types of hazards.

And in fact Trent Lewis, chief of NIOSH's
experimental-toxicology branch in Cin-
cinnati, pointed to one such possible off-
setting hazard: A member of his staff
measuring a different pulmonary parame-
ter, lung function, found the combination
of pollutants more detrimental to the
monkeys and rats studied than either pol-
lutant was when encountered alone.

Like Castranova's work, that research is
among some two dozen experimental in-
vestigations that make up a recently com-
pleted NIOSH study of the health hazards
associated with inhaling low levels of coal
dust and diesel exhaust — alone and to-
gether. Though experiments focused on
possible carcinogenic, pulmonary, immu-
nological and mutagenic responses, other
toxicological endpoints were also probed,
explains Lewis. In fact, he says, “one of the
novel aspects of this particular study is
that it was run out of three divisions within
NIOSH:” the Division of Respiratory Dis-
ease Studies where Castranova works; the
Division of Biomedicine and Behavior
where Lewis works; and the Division of
Physical Sciences and Engineering, also in
Cincinnati. All three divisions will release
their findings to representatives of mining
unions, government agencies and the coal
industry at a day-long seminar on March
29. —J. Raloff
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Using lasers to light up silicon swirls

Scattered green laser
light reveals where
large silicon particles
have been trapped in
gas eddies. In the proc-
ess of chemical vapor
deposition (SN: 3/17 /84,
p.165), silane (SiH ,) gas
enters the chamber, and
a complicated series of
gas-phase chemical
reactions occurs. Nor-
mally, the freed silicon
atoms settle onto a
heated plate to form a
thin film, but under cer-

tain conditions, the atoms clump together before they reach the plate. The result is a
surface film too rough for the fine features that must be laid down to make an integrated
circuit. This photograph illustrates one experimental check on an elaborate computer
model developed at the Sandia National Laboratories in Albuquerque, NM., to provide a
better theoretical understanding of the reactions that occur during chemical vapor de-
position. So far, the model and experimental results agree closely.

Senate hears new lie detector proposals

Although the polygraph, commonly
known as the lie detector, has been crit-
icized recently as an inadequate tool for
personnel screening (SN: 11/5/83, p. 292),
the Department of Defense (DOD) has
asked Congress for new powers to use the
device to investigate persons being con-
sidered for jobs that involve sensitive in-
formation.

The proposals, presented recently to
the Senate Armed Services Committee by
Richard G. Stilwell, deputy under-
secretary of defense for policy, follow the
Reagan administration’s retreat from a
plan that would have required polygraph
tests and lifetime censorship of writings
and speeches for government employees
with access to classified information. Rep.
Jack Brooks (D-Texas) has written a bill
now being considered in the House that
would permanently ban the use of poly-
graphs and lifetime censorship agree-
ments with federal employees.

DOD’s proposals do not include lifetime
censorship provisions, but they reaffirm
the agency’s confidence in the polygraph
as an aid to internal security investiga-
tions. The department, says Stilwell, wants
the following changes:

o All military personnel assigned to the
National Security Agency (NSA) would be
required to take a polygraph test. Ques-
tions would concern security risks of pro-
spective employees, not personal or sex-
ual habits. (All civilian employees and
those under contract at NSA are now re-
quired to undergo a preliminary poly-
graph examination.)

® The director of the Defense Intelli-
gence Agency would be allowed to require
polygraph tests for what he designates as
“critical intelligence positions” within his
agency.

e Lie detector tests would be used as
part of a full background investigation of
DOD employees with access to sensitive
information.

If employees refuse to take the tests,
they could not be fired, says Stilwell; they
would be put in a non-sensitive job of
equal grade and pay. Those who refuse to
take the tests at NSA, however, could be
denied jobs at that agency.

A recent report by the Office of Technol-
ogy Assessment (OTA), an investigative
arm of Congress, that criticizes the use of
the polygraph for security purposes is “in-
accurate or incomplete,” notes Stilwell.
Lie detectors are not “infallible,” he says,
but they have been used carefully at DOD
by trained examiners to help solve “a
number of espionage cases” involving
highly secret programs.

“We believe the mere possibility of
being subjected to a polygraph examina-
tion will act as a powerfu! deterrent to
those individuals who might consider an
attempt to penetrate or compromise such
programs,” notes Stilwell.

Boston University psychologist
Leonard Saxe, the principal author of the
OTA report, opposed the expanded use of
polygraph tests before the same Senate
committee. Saxe, representing the Ameri-
can Psychological Association, says that
some espionage agents are trained in
methods that produce misleading poly-
graph readings. Agents who are the most
dangerous to our national security have
most likely been instructed in these
methods, he adds. “Use of polygraph tests
may lead to the false identification of in-
nocent individuals and, more importantly
in this situation, the failure to identify in-
dividuals who engage in espionage,” con-
tends Saxe. —B. Bower
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