. . . And now, back to Viking

So much for recess. The sun is out of
the way, and Project Viking rides again.
As the motions of Mars and the earth
moved Viking’s radio path away from the
sun’s disturbing influence, mission
officials last week set about waking up
their four spacecraft to begin the so-called
‘‘extended mission,”’ scheduled to last
through May of 1978 with a possible
additional year for the orbiters. The staff
is smaller, the budget is lower, and three
rounds of scientific papers have already
appeared in print. But numerous scientific
goals remain.

The two orbiters were the first to be
reactivated. Since before solar conjunc-
tion they had been collecting no scientific
data, providing only a trickle of engi-
neering information to the earth. On Dec.
13 and 14, commands from Jet Propulsion
Laboratory in Pasadena instructed the or-
biters to switch to their higher data-trans-
mission rate and to turn on their scientific
instruments—cameras, heat mappers and
water sensors.

The landers followed on Dec. 16 and
17. The landers had been gathering scien-
tific data throughout conjunction, but
storing it on their tape recorders rather
than trying to radio it back through the
sun’s interference. The only transmissions
to earth were engineering status reports
from lander 1. Lander 2 stood mute. The
stored science would be sent home on
Dec. 20 and 21, by preprogrammed com-
mand.

Although there were only about three
days, centered on conjunction, when the
sun completely obliterated Viking’s mes-
sages to home, project engineers were a
bit tense while waiting out their pro-
grammed weeks of one-way communi-
cations. Only one significant problem has
grown during the period: a fifth faulty ‘*bit
location’” in the portion of orbiter 1’s
computer processor devoted to the sun
sensor that helps the spacecraft maintain
its orientation in space. Earlier in the
mission, four known faulty bit locations
had caused the orbiter to behave errati-
cally for a time, so controllers switched
to the alternate processor. The problem is
that the backup processor—the one with
the faults—has built-in instructions to take
over from the primary system if the pri-
mary exhibits any strange behavior. Thus,
the backup was ‘‘put to sleep,”” to be
activated only if the primary develops a
worse problem than the backup. The only
other new ‘‘glitch’’ is a problem with
getting one of lander 2’s two receivers to
lock onto incoming messages, but lander
1 has survived for months with a similar
woe.

Viking’s scientists, meanwhile, have
their own diverse work to do. Orbiter 2
was shifted on Dec. 20 so that its orbit
would carry it within 800 kilometers of
the Martian surface, providing close-up
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photos and gravity data. On about Jan.
15, lander 2 will use its scoop to take the
mission’s first postconjunction surface
sample, with the prime objective of find-
ing some solid-rock pebbles for inorganic
chemical analysis. A scoopful of supposed
pebbles a few months ago turned out to
be congealed fine material. This time the
scoop will collect four loads of what look
like pebbles, shake them up and deposit
the results back on the ground. By the
fourth load, says Broome, there should be
either ‘‘a little pile of rocks or a little pile
of sand.”’ In mid-February, orbiter 1 will
be aimed to fly within as little as 50
kilometers of Phobos, later lowering its
orbital low point to within 300 kilometers
of Mars. And the search for life con-
tinues. Od

A gift from the
moon—via Moscow

Crater Giordano Bruno: Young splatter?

The six successful Apollo moon-land-
ing missions brought back a total of about
383 kilograms of lunar material to the
earth, more than 80 percent of which
remains to be studied. The material pro-
vided by the three unmanned Soviet
sample-return missions totals perhaps 650
grams. Yet when the U.S. was recently
offered a tiny portion of the latest Soviet
sample, collected in August by the Luna
24 spacecraft (SN: 8/28/76, p. 134), there
was nothing ho-hum about the response.
Last week, a U.S. delegation jetted to
Moscow to accept.

*“The Luna 24 sample is unique in two
ways,”’ says Noel Hinners, associate ad-
ministrator of the National Aeronautics
and Space Administration’s Office of
Space Science. ‘‘First, it comes from a
small, circular basin which has a mass
anpmaly, and we may now get some direct
chemical information about how these
anomalies are formed.”” The mass
anomalies, also known as mass concen-
trations or ‘‘mascons,”’ were charted by
the U.S. Lunar Orbiters that preceded
Apollo, and are presumably due to depos-
its of atypically dense material such as the
remains of meteorites beneath the surface.

‘‘Second,’”’ says Hinners, ‘‘Luna 24
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obtained a complete core down to a depth
of 2 meters, so we have a slice of lunar
history that may go back several hundred
million years.”” There has been some
concern among U.S. scientists about how
much the Soviet spacecraft’s drilling ap-
paratus may have churned up the rock
strata within the sample tube, thus making
accurate dating difficult, but a Pravda ar-
ticle shortly after the sample’s arrival on
earth declared that the drilling had pro-
ceeded *‘like a knife through butter.”” The
U.S. team picking up the sample-of-the-
sample reported well-developed stratig-
raphy in the lower part of the core, with
somewhat less-clear layering on top.

It is possible that there is also a third
reason for interest in Luna 24’s sample—
perhaps the most important of all. ‘“This
sample,’’ says Michael Duke, curator of
lunar samples at the NASA Johnson Space
Center near Houston, ‘‘could contain the
first material ever returned that is directly
relatable to a feature on the moon’s far
side.’” Luna 24 collected its sample from
the southern part of Mare Chrysium, a
region close enough to the edge of the
moon’s visible face that it may have been
bombarded in the past with material
thrown out by the meteorite impacts that
formed craters over the lunar horizon in
the area never seen from earth. A possible
candidate, says Duke, is a crater named
Giordano Bruno, about 20 kilometers in
diameter and surrounded by clearly visible
‘‘rays’’ of ejecta that can be seen (in
photos taken from lunar orbit) to extend
for hundreds of kilometers.

One of Bruno’s rays clearly crosses the
Luna 24 site, says Patrick Butler of isc,
but there’s a caveat. The spacecraft is
about 1,200 kilometers from the crater,
and only a tiny amount of ejecta, moving
very quickly, would have gotten that far.
Although it would have been enough to
create the light-colored ray that can be
seen on the surface, Butler says, it may
be too little to separate from the rest of
the sample. Duke reports, however, that
the U.S. portion includes a section of very
uniform, whitish, friable material that
could be ejecta. Time will tell.

If everything works out, having a piece
of Giordano Bruno could make a lot of
moon-studiers very happy indeed. A re-
cent paper by Jack Hartung of the State
University of New York at Stony Brook
(METEORITICS, 11:187) suggests that
Bruno may be the most recently formed
large crater on the moon, dating back less
than 800 years! (See NATURE, 264:212.)

Hartung cites an account from the me-
dieval chronicles of Gervase of Canter-
bury, taken under oath and describing the
observations of five men who had been
looking at the moon on the early evening
of July 18, 1178. Only a day and a half
past ‘‘new,’’ the moon would have ap-
peared as a thin crescent with two distinct
horns. ‘. . . Suddenly,”” goes the ac-
count, ‘‘the upper horn split in two. From
the midpoint of this division a flaming
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torch sprang up, spewing out over a con-
siderable distance fire, hot coals and
sparks . . .”” Comparing the rest of the
account with lunar photographs, Hartung
concludes that the observers may have
been witness to the towering cataclysm
that accompanied crater Giordano Bruno’s
birth, though the actual point of impact
would have been over the horizon at about
103°E. Besides exhibiting perhaps the
longest rays for its size of any crater on
the moon, Giordano Bruno has a sharp-
edged, relatively unweathered rim indica-
tive of youth.

Not all researchers are as certain as
Butler and others that one of Giordano
Bruno’s rays crosses the Luna 24 site. One
dissenter is Carly Pieters of the Massa-
chusetts Institute of Technology, who has
been studying the lunar surface for years
via wide-band spectroscopy through
earth-based telescopes. She says the tech-
nique has great potential for mineralogical

studies, however, and at the recent meet-
ing of the American Geophysical Union
in San Francisco she described the sort
of terrain in which Luna 24 probably
touched down. ‘‘The site itself,’” she re-
ported, ‘‘is in an inhomogeneous, low-ti-
tanium, basaltic region,”’ although spec-
tral analysis of the depths of nearby crater
Picard to the west indicates that basalt
with a higher titanium content may lie
underneath. ‘‘The main basalt types re-
turned by Luna 24 are likely to be the
familiar low-titanium basalts of Luna 16
and, to a lesser extent Apollo 12, with
perhaps some components of a high-titan-
ium basalt, a very-low-titanium basalt
and highland material.’’

There is some basalt-type material,
Duke confirms, though parts of it may be
more crystalline than common lunar lava
flows. Soviet scientists will present the
U.S. with additional samples at the Lunar
Science Conference at Jsc in March. [J

A novel variation of

Jaws

With the lower jaw like a bathtub and
four rows of little needle-like teeth, the
14'2-foot fish caught accidentally last
month is a very unusual shark.

*“It is a new species, genus and fam-
ily,”” says leading shark expert Leonard
Compagno of Stanford University.
“‘There is nothing like it.”> Compagno
describes the shark as having ‘‘a very
peculiar, enormous head, a very peculiar
short snout and peculiar gill structures.’’
Of the 350 known species of sharks, the
new species most resembles the sand tiger
shark.

Appropriately it was the unusual mouth
that led to the shark’s capture. A Navy
torpedo recovery vessel 35 miles northeast
of Hawaii had dropped a parachute-like
sea anchor to keep the ship stable for a
couple of hours. According to Scott John-
son of the Naval Underwater Systems
Center in San Diego, the shark apparently
mistook the parachute for food and bit it.
Then the shark couldn’t get loose and
eventually suffocated. The 1,650-pound
fish was hauled onto the ship’s slanted
stern on the rollers used for retrieving
torpedos.

Scientists were surprised to find a large
shark in relatively deep water. The shark
was trapped at a depth of 500 feet in
waters about 13,000 feet deep. ‘‘Sharks
in that area are relatively rare in compari-
son to continental shelf and upper conti-
nental slope areas,”” Compagno says.

Leighton Taylor, director of Waikiki
Aquarium at the University of Hawaii, has
been examining and dissecting the new
shark, an adult male, which he nicknamed
Megamouth. Taylor found inside Mega-
mouth 8 liters of ‘‘soupy red liquid.”” He
concluded that the shark fed on a type of
tiny shrimp. The shark would swim with
its huge mouth open, and large projecting
structures near the gill slits would trap
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Megamouth: The newest species of shark.

plankton as the ocean water rushed out.
Megamouth’s 484 teeth seem to be only
vestigial. ‘*They are not even very sharp,
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and they don’t serve any function we
know of,”” explains Johnson.

Megamouth has no official scientific
name yet. Taylor and colleagues must first
publish a description of the fish.

The shark will be sent to the California
Academy of Sciences in San Francisco for
further study. Normally, rare fish are sent
to the Smithsonian Institution in Wash-
ington. But in this case, Taylor explained,
the distance is too great and the facilities
at the Smithsonian are limited; it has no
crane to lift the massive fish.

There are no immediate plans, Taylor
said, to try to capture another shark of
this species. The odds are too high against
succeeding. O

Antarctic ice
defeats drillers

The most dramatic project in this sea-
son’s U.S. Antarctic research program has
been an attempt to drill completely
through the 420-meter-thick Ross Ice
Shelf to obtain the first-ever observations
of the marine life in the waters below.
Photographic equipment, microphones
and other instruments would be lowered
through the 30-centimeter-diameter hole.
Then scientists would be able to learn
whether, as expected, the cold, darkness
and relative isolation from the open sea
have led to unique biological adaptations
among any organisms beneath the ice.

On Dec. 14, with only 90 meters of
drilling remaining, the season’s work
came to an abrupt and disappointing end.
The ice closed in around the drill bit
during a crew change, squeezing it tight
and locking it in place. Efforts to dislodge
it failed, terminating the drilling opera-
tions for the 1976 austral summer season.

A disappointed Robert Rutford, director
of the National Science Foundation’s Di-
vision of Polar Programs, was in Antarc-
tica at the time. After conferring with
leaders of the Ross Ice Shelf Project at
the drill site, he announced that the effort
would be continued next year, probably
with a smaller, 20-centimeter-wide hole
plus use of drilling fluid to prevent the
ice from closing in. O

French nuclear policy

The French government has announced
a ban on further exports of nuclear fuel
reprocessing plants. The decision marks
another step back from France’s previous
policy of making major commitments to
provide developing countries with the
technology necessary to become inde-
pendent nuclear powers (SN: 1/24/76, p.
59 and 10/16/76, p. 244). The move is
seen as a response to American pressure,
and although existing commitments have
not yet been called off, their fulfillment
is now in doubt. O
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