the sample could absorb molecular hy-
drogen but not methane, a much larger
molecule.

A discriminating crystal could prove
useful to industry, the scientists say. For
instance, commercial natural gas, or
methane, often contains impurities, such
as nitrogen, which must be removed
before the gas can be used as a fuel,
Assink notes. A thin film containing
buckyball crystals might act to filter out
any contaminating gas, he adds.

Assink’s group also found that soon
after entering the crystal, the gas mole-
cules begin to vacate it, although at a
much slower pace. “If you put in a lot of
oxygen, even after 25 days approximately
half of the oxygen is left,” Assink reports.
The crystal’s ability to release trapped
gas over time might also lend itself to
industrial applications, the researchers
assert.

The scientists believe that manipulat-
ing either the buckyball molecule or its
crystal geometry might also allow them
to vary how many and what kinds of gas
molecules a crystal will hold, as well as
the release rate of those gases.

The Sandia team’s findings have impli-
cations for future buckyball research as
well, Assink says. Some supposedly pure
buckyball crystals might actually contain
enough gas molecules to throw an experi-
ment off. “No matter how tight you pack
the buckyballs, there are going to be
vacancies — holes — within the crystals,”
he notes.

Both Assink and Loy assert that for
chemists and materials scientists, the
buckyball bonanza is still going strong.
“In the fullerene business, it's pretty
much open season,” Loy says. Moreover,
“a lot of the serendipitous stuff that’s
been falling out may surprise the devil
out of you." — M. Stroh

Spiny lobsters: There’s safety in numbers

Spiny lobsters are
party animals. Juve-
niles and adults tend
to congregate in
groups of 10 or more
in large crevices
within coral reefs or
in roomy gaps be-
tween the seafloor
and the rotting

planks of old ship-
wrecks. But this rela-
tively open, gregarious lifestyle would
seem to leave the lobsters more vulner-
able to predators than going it alone in a
hole sized for one, where larger animals
such as sharks would have a tougher time
reaching them.

Now, two fisheries ecologists have
found evidence that spiny lobsters’ so-
cializing may in fact help them elude
predators. The new study suggests that
the lobsters developed their gregarious
habits to avoid ending up as lunch.

David B. Eggleston and Romuald N.
Lipcius of the Virginia Institute of Marine
Science in Gloucester Point, spent a year
and a half studying the shelter prefer-
ences of spiny lobsters off the gulf coast of
Mexico. They began their experiments to
determine whether the artificial dens,
called casitas, used by many Caribbean
fishermen to attract lobsters for harvest,
rendered the lobsters more open to at-
tack by predators, thereby reducing the
harvestable number.

In the June EcoLogy, Eggleston — who
now works at the University of Washing-
ton in Seattle — and Lipcius report the
results of two types of experiments on
lobster behavior. In the first, they ob-
served lobsters in man-made enclosures;

Cells melt mouse tumors

Studies suggesting that the naturally
occurring substance interleukin-2
boosts the immune system’s response
to cancer prompted a research team to
engineer cells to fight tumors in mice.

Robert E. Sobol of the San Diego
Regional Cancer Center and his col-
leagues hoped that by inserting the
gene that codes for interleukin-2 into
mouse cells, they could produce cells
that would secrete interleukin-2. These
cells would then spur the immune sys-
tem to destroy malignant tumors in the
animals.

To test this theory, the team engi-
neered interleukin-2-producing mouse
cells, put the altered cells and some
tumor cells in a solution and injected
the mixture into 10 mice. They gave
another group of 10 mice injections of
tumor cells and unaltered cells. The
scientists knew that tumor cells by

themselves would spur an immune re-
sponse, but they wanted to compare it
with the immune rally sparked by inter-
leukin-2. Seven control mice got injec-
tions of saline solution.

Two weeks later, the San Diego team
implanted a small tumor just under the
skin of each mouse in the study. Twenty-
eight days after implanting the tumors,
the scientists discovered that six of the
10 mice that had received the engi-
neered cells showed no sign of cancer.
The ten mice that received injections of
unaltered and tumor cells showed a
weak anti-tumor response — most had
tumors that shrank in size. In contrast,
all seven mice given only saline injec-
tions had tumors that got larger during
the same period.

Sobol reported his team's data last
week at the American Association for
Cancer Research meeting held in San
Diego. The team wants to try the same
approach with human cancer patients. (]
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Spiny lobsters inhabiting a casita.

in the second, they monitored the shelter
choices of lobsters in the wild.

To conduct the enclosure experiment,
Eggleston and Lipcius built a 20-foot-
wide pen of wire mesh and placed it
offshore in water roughly four feet deep.
Into the pen they placed a small, a
medium and a large casita constructed of
plastic pipes and concrete slabs. The
openings of the casitas were scaled to
admit only small, medium and large
lobsters, respectively.

When Eggleston and Lipcius placed a
lone male spiny lobster in the pen, they
found that it sought shelter underneath
the casita that best fit its body size. But
when the researchers put nine male lob-
sters into the pen together, most of the
lobsters congregated beneath the largest
casita.

To investigate what would happen in
the presence of a potential predator, the
researchers repeated the experiment af-
ter placing a five-foot-long nurse shark
into the pen. This time, they found that
the lone lobster crammed itself into the
smallest possible casita in order to stay
out of harm’s way. Similarly, the group of
nine lobsters tended to gather in the
medium casita rather than the large one.

Eggleston and Lipcius observed simi-
lar shelter choices among spiny lobsters
in the wild. They conclude that such
gregarious behavior helps the lobsters
survive.

“This confirms that predation risk is
what'’s driving [the lobsters’] shelter use
pattern and suggests their sheltering be-
havior has evolved as a result of preda-
tion pressure,” Eggleston asserts.

He speculates that by grouping to-
gether, spiny lobsters increase their
chances of spotting an approaching pred-
ator, while decreasing their likelihood of
being the lobster that gets eaten. More-
over, he says, groups of lobsters often
cooperate to fend off smaller predators by
backing into a circle and using their spiny
antennae to swat intruders.

Biologist William G. Lyons of the Flor-
ida Marine Research Institute in St. Pe-
tersburg says the study “documents . . .
the effectiveness of gregarious behavior.”
He says there’s no other reason why
lobsters of the same sex might gather:
“There’s no Friday night poker game or
anything like that.” —C. Ezzell
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