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rather than undoing all the canals, levees, and 
dikes that have diverted the water to agricul- 
ture and cities, the idea is to pump the water 
they carry into more than 330 wells dilled in 
the Florida @er and then release it during 
dry spells. Congress approved a down pay- 
ment of $1.4 billion for the 20-year restora- 
tion last fall, and the Army engineers plan to 
begin twlo pilot projects in 2003 that will in- 
volve drilling test wells and collecting water- 
quality and geological data. 

But some ecologists and hydrologists 
have taken issue with the idea, arguing that 
it would be better to remove more barriers to 
natural water flows. The NRC's Committee 
on the Restoration of the Oreater Ev-s 
Ecosystem (CROGEE) was set up a year 
ago in response to such criticisms. 

In its first report, a review of two 
planned aquifer pilot projects, the CROGEE 
notes that the overall aquifer plan, which 
would require storing up to 6.3 million cubic 
meters of water per day, is ''unUnpt.eCedented" 
in scale. Showing that it will work ''will re- 
quire studies that go beyond the scope of the 
proposed . . . pilot projects," the report says. 
It urges agencies to go forward with a pro- 
posed regional modeling study of how the 
new wells would affect the aquifer. The 
panel also recommends that more data be 
collected during the pilot projects, including 
studies of whether storing water in the 
aquifer would degrade the water quality, 
leadmg to harrml effects on ecosystems. 

Corps officials say they've already begun 
responding to these comments since they 
wex aired at a CROGEE workshop last fall. 
"It's a good report. It gives us some good 
guidance," says Stu Applebaum, ecosystem 
restoration chief for the corps in Jack- 
sonville, who says the agency expects to 
carry out the regional study when the pilot 
projects begin. 

Those data, however, ,will be only a be- 
ginning. CROGEEYs first report notes that 
more analysis, includfng an assessment of 
energy costs and evaporation rates, is need- 
ed to determine whether aquifer storage is 
preferable to surface storage. And the com- 
mittee is now reviewing the environmental 
measures that will be used to assess whether 
restoration is working. -JOCELYN KAISER 
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f To Lead JPL 
$ The Jet Propulsion Laboratory (JPL) in 

i Pasadena, California, has had a hard time 
of it in the past 18 months. lkro promi- 

g nent Mars failures sullied its formidable 
reputation,. its longtime director stepped 
down, and its dominant position in solar 
system exploration is being threatened by 

NASA's decision to open up a Pluto mis- 
sion to competition. 

But the center soon will have a new lead- 
er who promises to confront the lab's trou- 
bles. Charles Elachi, now chief of space and 
earth science programs at JPL, will take 
over as director on 1 May. 'I'm not afkaid of 
competition," he said at a 31 January press 
conference. He said he plans to spend the 
interim developing a plan to handle a bevy 
of smaller missions within NASA's con- 

budget. 
The decision by the California Institute 

of Technology (Caltech), which runs the lab 
under contract 
fiom NASA, sur- 
prised many in 
the space science 
community who 
assumed the job 
would go to 
an outsider. But 
Elachi's knowl- 
edge of the lab, 
scientific creden- 
tials, and vision 

I vaulted him to the 
Propelling JPL New Di- top of a list of 
rector Charles Elachi 74 candidates. 
says he's "not afraid of "We're not merely 
competition." anointing a prince 

here," said Cal- 
tech President David Baltimore. "He simply 
provided insurmountable competition." 

Elachi has had a management role in 
the Mars program, which had to be re- 
vamped after the failures of the Mars Polar 
Lander and the Mars Climate Orbiter in 
late 1999. But several NASA officials and 
space scientists say that Elachi's responsi- 
bility for those failures was minimal. "He 
was the fail guy," adds one senior re- 
searcher who knows the lab well. The de- 
parting director, Ed Stone, was blamed by 
NASA officials for failing to speak out 
more publicly about the lab's responsibili- 
ty. Stone, age 65, will return to teaching at 
Caltech after 10 years as head of the lab. 

The 53-year-old Elachi studied physics, 
geology, and business administration and 
earned his electrical engineering doctorate 
h m  Caltech before joining the lab in 1971. 
He helped develop a series of radar instru- 
ments used on the space shuttle that re- 
vealed archaeological sites just under Earth's 
surface in Egypt, China, and Saudi Arabia. 
He also is team leader for a radar experi- 
ment on the Cassii mission to Saturn. 

At the press confkxmce, NASA Admin- 
istrator Dan Goldin told Elachi exactly what 
he must do: "Figure out how to double 
the number of missions with a similar 
worlcfo-d maybe double that again." 
One former NASA official who has worked 
with Elachi says he's up to the task. "Elachi 

Climate bstr How hard will green- 
house warming hit the global pocket- 
book? The United Nations Environment 
Programme (UNEP) has an answer: $304.2 
billion per year in 2050, according to a 
study released this week by insurance 
company members of UNEP's financial 
services initiatiw.The big number 
prompted UNEP executive director Klaus 
Toepfer to plead at UNEP's Cowming 
Council meeting in Nairobi for more funds 
to implement his organization's w o k  

But the $304.2 billion figure is hardly 
as imposing as the decimal point would 
imply, economists say. It works out to 
just a few tenths of a percent of world 
gross domestic product (CDP), notes 
economist James Edmonds of the Wash- 
ington, D.C., office of the Pacific North- 
west National Laboratory; the United 
States already spends about 2% of its 
GDP on pollution controLAnd most ex- 
perts would not even attempt to put a 
price tag on global warming. "There are 
just so many difficulties in making that 
kind of estimate," says Neil Leary of 
UNEP's Intergovernmental Panel on 
Climate Change (IPCC) office in Wash- 
ington, D.C. 

On 19 February, the IPCC working 
group that Leary manages will be releas- 
ing its own 5-year report on the impacts 
of climate change. But he promises that 
"there won't be any dollar cost1'--with 
or without decimal points-in the report. 

Aftershocks India is scrambling to 
conduct a "scientific postmortem" of the 
Bhuj quake last month that 
killed more than 20,000 
people in the western 
state of Cujarat The re- 
search program wili in- 
dude extensive monitoring 
of the surface with global 
positioning system units 
for clues to what may be 
happening deep within the 
lndian plate, some 30 kilo- 
meters underground near 
the quake's epicenter. "A major event like 
this can cause long-term changes in the 
lndian plate, and we do not want to miss 
the opportunity to understand them." 
saysV. S. Ramamurthy, secretary of the 
lndian Department of Science and Tech- 
nology. He also promised "rapid, interim 
clearance" for proposals to help scientists 
sidestep the "long, drawn-out" review 
process. The region has been the subject 
of ongoing paleoseismic studies by the 
Center for Earth Science Studies in Thiru- 
vananthapuram, Kerala. 
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noise turned out to be humongous parti- even after PSCs disappear in the spring. And 
cles containing nitric acid. The polar increased greenhouse gases would likely en- 
stratospheric cloud (PSC) particles that hance that process: Although they keep heat 
form in the extreme cold of polar winter in lower down, greenhouse gases cool the 
generally run a few tenths of a micrometer stratosphere by radiating heat to space, en- 
to a micrometer in diameter and are made couraging the cold that leads to denitrifica- 
of water and nitric and sulfuric acids. But tion. Also, levels of stratospheric water va- 
these new, oversized particles, more 
than 3000 times the usual mass, 
ranged from 10 micrometers to 20 
micrometers. "These things are 
rocks" compared with the usual 
PSC particles, says Fahey. They are 
most likely made of solid nitric acid 
hydrates. Atmospheric chemists 
aren't sure yet how they formed, 
says Fahey; "no one was expecting 
to see" such large particles. 

The discovery of PSC rocks is 
catching researchers' attention be- 
cause of their uotential role in remov- 
ing nitrogen from the stratosphere. Pretty but dangerous. Polar stratospheric clouds with 
All PSCs provide surfaces where "rock" particles may destroy more arctic ozone. 
chlorine and bromine can be liberated 
from their inactive forms to enter their por are rising along with greenhouse gases, 
ozone-destroying forms. But PSCs that con- which would also encourage the formation 
tain nitric acid can also play an indirect role of the water-rich PSC rocks. 
in ozone destruction by taking nitrogen out Denitrification "doesn't portend mas- 
of circulation. Because nitrogen can tie up sive ozone losses" like the Antarctic's, 
chlorine and bromine in inactive, harmless notes Susan Solomon of NOAA, Boulder. 
forms, when it becomes tied up in PSCs-a But Fahey and his colleagues do note that 
process called denitrification-more chlo- it could delay recovery of ozone over the 
rine and bromine can remain active to de- Arctic as chlorine and bromine emission 
stroy ozone. And because PSC rocks fall far controls take effect. "If you want to calcu- 
faster than feathery-light PSC particles, the late the response of the Arctic to climate 
rocks can efficiently ferry nitrogen out of change," says Fahey, "the existence of 
some layers of the stratosphere. these large particles says you need a rather 

Researchers had found denitrified air sophisticated model." The next step in 
over the poles before, but there was no evi- building such a model will be figuring out 
dence to prove how it was happening. The how rocks start to grow in the first place. 
discovery of PSC rocks is "the first time -RICHARD A. KERR 
we've clearly seen reactive nitrogen being 
stripped from the polar arctic stratosphere," . . 
sa i s~amesAnderson of Harvard ~ n k e r s i t ~ .  
The rocks are so big that they sink 1.5 kilo- Progress for the 'Mouse 
meters per day compared with 0.1 kilometer Gene Encyclopedia' 
per day for ordinary PSCs, Fahey and his 
colleagues calculate. Although relatively TOKYO-The imminent publication of the 
rare, the particles are so massive that in only draft sequences of the human genome will be 
a few days, their sinking could have re- a major milestone in the history of biology. 
moved about half the nitric acid above an al- But many researchers regard having the se- 
titude of 20 kilometers. "The removal is quence as the first, not the last, step in under- 
more widespread than we expected," says standing how the genome works. It's also nec- 
Anderson. Last year it seemed to cover an essary to identify the genes, which constitute 
area the size of the United States. only a small fraction of the human genome 

"Now the most important question is sequence, and determine what they do. An in- 
how this system will respond to greenhouse ternational consortium led by Yoshihide 
loading," says Anderson. Fahey and his col- Hayashizaki of the RIKEN Genomic Sci- 
leagues point out that the atmospheric mod- ences Center in Yokohama, Japan, has now 
els used to simulate denitrification are now provided the first installment of what promis- 
obviously inaccurate, because they don't es to be a key resource for filling this gap. 

3 properly account for rocks. By allowing Beginning in 1995, the group set out to 
2 more chlorine and bromine to remain in produce a complete set of complementary 
% their active forms, denitrification could help DNA (cDNA) copies of all the mouse genes 

keep ozone destruction going over the Arctic transcribed into messenger RNAs-that is, 

The Ideas of March The new chair of 
the House Science Committee is promis- 
ing t o  move quickly t o  get his panel in- 
volved in  the three E's-education, ener-
gy, and the environment. Representative 
Sherwood Boehlert (R-NY) last week 
said that the panel, which oversees the 
gamut of US, nonbiomedical civilian sci- 
ence, wi l l  hold hearings on the topics be- 
ginning next month. He also promised 
scientists that he wi l l  be "your staunch- 
est ally and your fairest critic." 

After ascending to  the panel's top spot 
last month (Science, 12 January, p. 222), 
Boehlert outlined his agenda in a 31 January 
speech t o  the Universities Research Associa- 
tion, a group of 89 research institutions. 
First priority, Boehlert said, will be to  exam- 
ine ways to  improve precollege math and 
science education-from creating incen- 
tives for top students to  teach, to  examin- 
ing the impact of standardized tests on 
learning. On energy, he'd like t o  shore up 
support for research into renewables. And 
his committee will become "a central forum 
to  learn about the science behind" environ- 
mental controversies such as global warm- 
ing and genetic engineering, he vowed. 
Hearings will include diverse points of view, 
he addid, "unlike those at which [lawmak- 
ers] don't want to  be confused by the facts." 

Talent Hunt The new InterAcademy 
Council (IAC) research organization- 
an international version of the study- 
producing U.S. National Research Council 
(Science, 19 May 2000, p. 1149)-has got-
ten its first assignment. Science academy 
presidents m e e k g  in Davos, ~witzerlanb, 
last week decided that the IAC's inaugural 
study should focus on developing beGer 
ways t o  promote scientific talent and re- 
search capacity, especially in  developing 
countries.The presidents-led by IAC co- 
chairs Bruce Alberts, president of the U.S. 
National Academy of Sciences, and Indian 
Academy president Goverdhan Mehta- 
also hired law professor Albert Koers of the 
University of Utrecht in the Netherlands 
as the group's executive director. 

The study, t o  be funded by a Sloan 
Foundation grant and written by an 
e-mail-linked expert panel nominated by 
member academies, "wi l l  focus on devel- 
oping young scientific talent worldwide," 
says K0ers.A final product is due later 
this year.The IAC wi l l  have a small "core 
staff" in  Amsterdam t o  help coordinate 
such projects, he added, but otherwise 
wi l l  be run as "a virtual organization." 

Contributors: Richard A. Kerr, Pallava 
Bagla, David Malakoff, Robert Koenig 
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