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instance, CARA had a repu- B among other things, study dusty protogalax- 
tation as a closed shop that 3 ies whose energy is redshifted into submilli- 
shunned new ideas from 2 meter wavelengths that are inaccessible to 
noncenter researchers, ac- the Hubble Space Telescope. The dryness of 
cording to astrophysicists af- the polar atmosphere, says Stark, would al- 
filiated with the center and low a 10-meter telescope at the pole to make 
outsiders. The panel con- observations in just 1 day that would require 
cluded that "the South Pole is 100 days on a comparable telescope atop 
a valuable observing site that Mauna Kea, Hawaii. Aiming such a scope at 
justified larger and perma- a class of protogalaxies invisible to optical 
nent facilities," Lawrence telescopes, he says, "we would be able to ob- 
says, but he adds that his serve routinely an entirely new class of ob- 
team wasn't convinced that jects." The prospect is drawing interest from 
CARA was doing an ad- the Max Planck Institute of Radioastronomy 
equate job in laying the in Germany; other potential international 
groundwork for future big ~ o m e d  vision. Rejuvenated SP~REX is now mapping infra- partners, including Italy and the Nether- 
telescopes. The panel rec- red signals from the Large Magellanic Cloud. lands, might also sign onto the $23 million 
ommended to NSF that telescope. "The 10-meter is likely the next 
CARA be given a year to address such con- staffer to winter at South Pole station. (He thing that will happenat the pole," says Jack- 
cerns-or be shuttered. was one of 28 people who wintered there.) son, perhaps as early as 2003. 

David Oxtoby, dean of physical sciences at Stark says repeated attempts by ASTPO sci- Next in line could be the South Pole Infra- 
the University of Chicago, asked Harper to entists to persuade the staffer by e-mail to red Imaging Telescope (SPIRIT), a 2-meter 
step down as CARA director last April but collect data according to a "carefully con- follow-on to SPIREX proposed by CARAand 
stay on to help rescue SPIREX. Specialists strutted" observing plan failed. 'We got a lot the Joint Australian Centre for Astrophysical 
from the National Optical Astronomy Obser- of different data than what we wanted" last Research in Antarctica. SPIRIT would also 
vatories in Arizona and the University of New season, he says. "It's a matter of psychology join the search for protogalaxies in the early 
South Wales in Australia, among others, were whether the winter over will succeed," adds universe, and it would peer into stellar cradles 
brought in to help shift the telescope's focus Jackson. "A person's down there in the dark, in the Milky Way and the Magetlanic Clouds. 
from the original 2.4 micrometers to the 3.4- at a hundred blow zero, and here are some Further down the road might be a polar strato- 
to 4.1-micrometer range-a change that has bows from the north giving orders." This is a spheric infrared telescope held aloft by a teth- 
dramatically boosted the telescope's sensitiv- potential problem for any instrument run by a ered balloon, a +meter infrared telescope, 
ity. "The longer wavelengths seem to be the skeleton crew in the winter, warns Stark. and a 30-meter submillimeter telescope. 
sweet spot," Lawrence says. SPIREX, adds new To oversee these projects, CARA is push- 
CARA director Stephan Meyer of the Uni- Future gazing ing for the establishment of the IAO, which 
versity of Chicago, "is completely rejuve- Despite these setbacks, the polar astronomers would provide logistical support and manage a 
nated." Last month, it launched an infrared are campaigning for new instruments-and a public database for disseminating results. A 
survey of faint stars in the Large Magellanic new organization to coordinate them. As an good model, Meyer says, would be the board 
Cloud. Impressed by themanagement changes, NSF center, CARA is mandated to begin that coordinates the independently run tele- 
a revamped SPIREX, and efforts to reach out winding down during its 10th year, in 2000. It scopes at Mauna Kea. Meyer's group has begun 
to the broader community, Lawrence's panel can then reapply for another long-term grant, informal talks with a variety of organizations 
recommended last summer that C A M  be re- but few CARA scientists want to see the cen- that might take part in IAO, including pro- 
newed for another 4 years. ter perpetuated in its current form. The level spective partners on the new telescopes and 

But, like crevasses hidden beneath the of support-about $4 million a year-would scientists who run the Antarctic Muon and 
snow, other pitfalls could jeopardize CARA's not even begin to replace CARA's demon- Neutrino Detector Array (AMANDA), a se- 
transformation into an international observa- stration scopes with major instruments. ries ofphotomultiplier tubes buried in the ice to 
tory. One concern is delayed start-up ofviper, Stark, for one, is thinking big: His group detect faint flashes set off by elusive high- 
a 2-meter follow-up to Python that was sched- has drafted a proposal for a 10-meter submil- energy neutrinos from the distant universe. 
uled in a few months to begin producing a finer limeter telescope, a successor to ASTEO In fall 1996, AMANDA-a project in- 
map of temperature deviations in the cosmic with 75 times its collecting area that would, dependent of CARA-recorded as many as 
microwave background. Last October, bad 10 events highly suggestive of 
weather delayed South Pole station's summer its quarry; project scientists are 
reopening by 2 weeks, which led to a backlog hoping in the coming years to 
of flights that in turn delayed shipment of ' spend up to $30 million to 
components for Viper and other projects. As a sink enough detectors to mon- 
result, Viper won't be ready to start observing itor a cubic kilometer of ice, 
in earnest when the long polar night begins more than 10 times the current 
next month. "It will take another year before array's size, to spot neutrinos 
we begin to get the data we really want," says routinely. To do so, says 
project leader Jeff Peterson of Carnegie AMANDA director Robert 
Mellon University in Pittsburgh. Morse of the University of Wis- 

Scientists on the submillimeter telescope, consin, "we're going to be ask- 
AST/RO, will have a different kind of worry ing our European collaborators 
when the sun sets at the pole next month. Last for sizable amounts of money." 
austral winter, project scientists at Harvard Inauspicious start. Bad weather has delayed Viper's de- Assigning oversight of South 
had a contretemps with the lone AST/RO tailed survey of the microwave background radiation. Pole astrophysics to IAO or 
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some other body with an international board 
"would make the funding situation a little bit 
easier," Morse says. 

Some scientists picture an even bigger 
role for an international coordinating body: 
overseeing the entire South Pole science op- 
erations by serving as an NSF contractor. 
The International South Pole Science Con- 
sortium, as its backers are calling it, could 
also serve as a powerful voice for science 
earlv next decade when construction on the 
new station is expected to be going full 
swing. Such a voice may be sorely needed. "It 
looks like we don't have enough airlift capa- 
bility to modernize the station and do all the 
science we can do," says NSF Antarctica 
Representative Dwight Fisher. 

If an international board does assume 

control of antarctic astrophysics, the South 
Pole may face some competition as a tele- 
scope site. Some scientists argue that Dome 
Concordia (Dome C) ,  a site about 2000 ki- 
lometers from the pole, may offer the best 
viewing on the continent. France and Italy 
are building an international base at Dome 
C-4oncordia station, which will open for 
limited o~erations in 2001-and mav seek 
to have at least one major telescope under 
IAO located there. "It's a verv. verv inter- ,, , 
esting site," says Meyer. In addition to hav- 
ing a thinner atmosphere, Dome C is less 
windy and sits at a higher elevation than 
the pole and is visible to geostationary satel- 
lites, giving it 24-hour communications. 
(South Pole station has satellite contact 
only 6 hours a day.) 

MARINE BIOLOGY 

First Glimpse at Hidden Life of Seals 
MCMURDO SO-From an observation range up to 5 kilometers from a lone breathing 
tube suspended in the frigid waters here, the sea hole and still find their way back. And they 
ice's fleecy underside looks like the tormented efficiently locate fish-they consume about 
skies of an El Greco painting: a stormy expanse 200 or so a day-in the inky waters. 
of umber clouds tinged with green. All is eerily But researchers know little about how seals 
still-except for the jellyfish, ghostly white, manage these feats or what else they do down 
that drift with the current-until an oblong deep. "These behaviors are more or less invis- 
shape thrusts up from 
the murky depths, to- 
ward a hole in the algae- 
discolored ice. The faint 
lieht near the surface 
&forms the blob into a 
female seal, which disap- 
pears up into the hole. 

Researchers have been 
waiting for days for this 
particular Weddell seal to 
haul herself onto the ice so 
they can retrieve a tiny 
$50,000 camera mounted 

ible to us," says Davis. 
T o  study the secret 
lives of diving animals, 
his team for a decade 
has been developing 
progressively smaller 
and more sophisticat- 
ed cameras. So far, 
they have chronicled 
the comings and go- 
ings of sea turtles, dol- 
phins, and elephant 
seals, and now they are 
breaking new ground 

on her head. As the seal Star of the show. New seal cam is re- with Weddells. "The 
bobs in the breathing hole, vealing secrets of seal behavior. camera will help us 
the device glints tantaliz- understand just what 
ingly in the brilliant sunlight. But after a few kindof hunter these critters are," says Williams. 
minutes, she s~nks back into the El Greco-like In a talk that wowed fellow scientists last 
world below. "She's bored," says physiologist November at McMurdo Station, the main 
Terrie Williams of the University ofCalifornia, U.S. base in Antarctica, Davis and Williams 
Santa Cruz. The delay is only a minor irritation detailed their findings from the first field sea- 
in a gratifying field season: Williams and her son of their 3-year project. One video showed 
colleagues have, for the first time, filmed a seal blowing air bubbles into the underside 
Weddells plying the pitch-black waters of of the sea ice. Suddenly, a fish darted out 
McMurdo Sound-images that are offering from a cranny in the ice, the seal lunging 
new insights into how the seals dive and forage. after it. "Our hypothesis is that the animal is 

To marine biologists, the astounding athlet- using great backlighting to look at a silhou- 
icism of Weddells made them stars long before ette of af ish  before exhaling to flush it out of 
these flicks. Some can hold their breath for 80 its nook, explains Davis-a foraging behav- 
minutes while swimming-a feat that "is the ior never seen before, he says. 
equivalent of a lion pursuing its prey while They also learned more about how the 
holding its breath," says team leader Randy seals dive. "We wanted to know if we would 
Davis ofTexas A M  University in Galveston. see a real exercise bout or just lazing around," 
Navigating with few visual cues, Weddells can says Williams. Turning the "head cam" into 

For now, however, "spending any time at 
Dome C is hero's work," says Meyer. "There's a 
heck of a lot of infrastructure at the South Pole 
not reproduced there." And there may soon be 
more: If Congress appropriates funding to con- 
tinue the upgrades to South Pole station, three 
new lab and living modules could replace the 
23-year-old geodesic dome by 2005. 

Still, cozy quarters isn't the main force 
dragging astrophysicists far from home-it's 
the sky. "As far as getting more scientists," 
says Jackson, "we don't have to go out and 
pimp for the South Pole." CARA's success 
over the next couple of seasons at doing as- 
tronomy-and lobbying for its successor- 
could ensure that the polar sky draws admir- 
ers for years to come. 

-Richard Stone 

a "butt cam," she says, the researchers saw 
that the seals sank like rocks while hardly 
twitching a flipper. Williams speculates that 
the seals somehow alter their buoyancy to 
take advantage of pressure changes. 

To do their snooping, the scientists em- 
ployed the "isolated hole paradigm" pioneered 
by penguin specialist Gerald Kooyrnan of the 
Scripps Institution of Oceanography in La 
Jolla, California. Davis's team found a spot on 
McMurdo Sound surrounded by at least 5 ki- 
lometers of unbroken ice. Thev drilled a hole 
big enough for seals to get out and breathe. 
Next, they captured a seal, brought it to the 
site, slapped on a neoprene rubber patch, and 
attached the camera setup. Because the seal 
had to return to the breathing hole, the re- 
searchers could always recover their camera. 

Filming in near-&ed light-invisible to 
the seal's eye and to its prey, which suggests it 
won't alter either one's behavior-emitted 
from the camera like a flashlight, the research- 
ers t a ~ e d  23 dives bv four animals. The results 
leave Davis feeling vindicated. "For quite a few 
years, people have been telling us this is not 
possible," he says. Indeed, the seal grant pro- 
posal was rejected five times, Davis says, before 
reviewers for the National Science Foundation 
deemed the technology workable. 

Next, Davis's team plans to turn a mass of 
data on the precise locations of seals during a 
dive-information gleaned from a seal's re- 
corded depth, speed,-and bearing-into three- 
dimensional graphs that reveal the intricacies 
of the dives. This is a step, Davis says, toward 
scientists tagging along in a virtual environ- 
ment with an animal as a satellite tracks its 
movement, feeding data to a computer in real 
time. Davis envisions ever tinier instruments 
that will someday turn marine creatures into 
autonomous vehicles for remote-sensing the 
oceans. When that day comes, he says, "it will 
open up a whole new world to us." 

-Richard Stone 
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