
certainly be repository capacity. 
Decay heat creates the fundamental limi- 

tation on repository capacity. For spent fuel, 
the fission p r o d ~ c t s - ~ ~ ~ c s  and 90Sr with 
half-lives of 30 years-generate roughly half 
of the total repository heat load. The ac- 
tinides-principally the heavy elements 
24'Am(458 years) and 2 3 8 P ~  (86 years)-pro-
vide the other half. We can actively manage 
the fission product heat. For example, in un- 
saturated media like Yucca Mountain, the 

weapon-usable plutonium just when that 
campaign is on the verge of success. 
Britain, France, Russia, Japan, and India are 
still separating annually more than 20,000 
kg of pure plutonium from spent fuel- 
enough for at least 2500 nuclear explo- 
sives-but, in fact, deregulated utilities are 
becoming more resistant to subsidizing 
these uneconomic programs. 

Peterson worries about the challenge of 
siting "tens or hundreds" of deep under- 

ground respositories for spent fuel in 
the United States. But it would take 
hundreds of years for any such prob- 
lem to develop. The proposed Yucca 
Mountain repository would hold about 
as much spent fuel as will be dis- 
charged over the lifetimes of the -100 
nuclear power plants in the United 
States. Because of a lack of utility in- 
terest. there has not been a construction 

Reactor and pyroprocessing research facilities at permit for a new nuclear Power reactor 
Argonne-West in Idaho. 

simple ventilation of the drift tunnels would 
recover -50% of the repository thermal ca- 
pacity every 30 years. But we cannot actively 
manage the actinide heat, which is deposited 
over too long a time. This is why, in the 
longer term, it will likely make economic 
sense to recycle actinides back into reactors, 
and why it is correct and appropriate for the 
United States to develop new technologies 
for this purpose. 

The broad adoption of the Nuclear Non- 
proliferation Treaty can be credited in large 
part to the commercial potential seen in nu- 
clear energy. Our development of new fis- 
sion-energy systems that better manage 
their waste streams could create new incen- 
tives for broad adoption of even more rigor- 
ous international norms: in particular, com- 
prehensive International Atomic Energy 
Agency (IAEA) Safeguards Agreements 
that include an Additional Protocol, which, 
when adopted by a nation, allows IAEA in- 
spections anywhere within that country to 
confirm the absence of undeclared nuclear 
activities (2). This creates a worthy goal for 
future nuclear energy R&D. 

PERF. PETERSON 
Department of Nuclear Engineering, University of 
California, Berkeley, CA 94720-1730, USA. E-mail: 
peterson@nuc.berkeley.edu 
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Response 
P~RSON's NIGHTMARE IS DIFFERENT FROM MY 
own. Mine is that the Bush Administration is 
undercutting the more than two-decade-old 
campaign to end civilian commerce in 

issued in the United States since 1979 
(I).Worldwide nuclear capacity is -3.5 

times that of the United States' and is project- 
ed to stay about constant for the next 20 years 
as a result of a combination of modest growth 
in the developing world and decline in the in- 
dustrialized world (2). 

Peterson is right about the danger of the 
proliferation of small-scale uranium enrich- 
ment technology. Pakistan produced its 
weapon-grade uranium using technology ac- 
quired by A. Q. Khan while he worked in 
the Urenco commercial centrifuge enrich- 
ment plant in the Netherlands (3).Khan re- 
turned to Pakistan and built an enrichment 
plant reportedly based on Urenco designs 
(4). However, the fuel used in most of the 
world's nuclear-power reactors is low-en- 
riched and not weapons useable. In contrast, 
commercial spent-fuel reprocessing technol- 
ogy produces pure plutonium directly use- 
able for the production of nuclear weapons. 

In short, my objections to the proposal to 
launch a new U.S. reprocessing R&D initia- 
tive are: (i) reprocessing is not needed with- 
in this century, and (ii) the Bush Administra- 
tion proposal is being greeted by foreign re- 
processing establishments as a rollback of 
U.S. opposition to commerce in plutonium. 
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Carbon Sinks and 
Conserving Biodiversity 

ALTHOUGH CARBON SEQUESTRATION 
through better management of forests and 
farmland does not provide a long-term alter- 
native to reducing greenhouse gas emissions, 
it might provide limited and short-term bene- 
fits for the climate. The Kyoto Protocol of the 
United Nations Framework Convention on 
Climate Change allows Land Use, Land Use 
Change and Forestry (LULUCF) projects un- 
der certain constraint~. These projects include 
a planned set of activities designed to enhance 
carbon sequestration in terrestrial ecosystems. 
Concerns have been raised about the potential 
effect of such projects on biodiversity; for ex- 
ample, that old growth, biodiversity-rich 
forests could be replaced by plantations of 
fast-growing trees. However. under a number 

u 


of circums&ces, win-win situations could be 
created between climate change mitigation 
and biodiversity conservation, and these were 
the topic of discussion at the international 
conference "Carbon Sinks and Biodiversity" 
held in Liege, Belgium, in October. 

For example, in developed countries and 
countries whose economies are in transition, 
ecosystem restoration through revegetation of 
a fraction of noncultivated agricultural and 
marginal lands offers a potential for climate 
change mitigation. his requires taking all 
greenhouse gas fluxes into account. Such 
revegetation can be achieved in a number of 
ways, including by encouraging the use of 
biofuels and chemicals derived from 
biomass. Peatlands could be protected and 
former peatlands converted back to either 
their original state or some other managed 
state with higher water tables. Afforestation 
of peatlands should generally be avoided, as it 
would endanger biodiversity and the green- 
house gas balance of such ecosystems. 

In developing countries, measures to 
avoid deforestation and to restore native 
forests strike a good balance between climate 
change mitigation and conservation of bio- 
logical diversity. Policies for the conservation 
and sustainable use of existing forests should 
be aimed at increasing rural incomes, em- 
powering local users of forests, and promot- 
ing good governance of natural resources. 
Because measures to avoid deforestation 
would be difficult to translate into verifiable 
greenhouse gas emission credits in the Kyoto 
Protocol, they should be promoted through 2 
other policies. Sustainable agroforestry sys- 8 
tems should be promoted as a form of land 
management for mitigating climate change 2 
and for biological diversity conservation, be- 5 
cause these provide numerous socioeconomic 
and environmental benefits. 0 

9
Whereas the potential of carbon seques- 

tration measures in a given terrestrial ecosys- ? 
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tem mainly depends on the quantity of land 
that would be managed for this purpose, bio-
diversity conservation also depends on the 
landscape spatial pattern. Therefore, land use 
planning is important to optimize climate 
change mitigation through carbon sinks 
while maintaining or developing conserva-
tion areas, for example, through protected re-
serves and reforestation of corridors and 
buffer zones. 

Potentially, there are large synergies be-
tween LULUCF projects within the Kyoto 
Protocol and the objectives of the Convention 
on Biological Diversity,but for these to be re-
alized we need effective coordination be-
tween these international conventions, and 
among national policies on land use and nat-
ural resource management. Measures that en-
sure a long-term reduction in greenhouse gas 
emissions should always have priority over 
carbon sinks, as the latter only have short-
term benefits for the climate. However, LU-
LUCF projects will yield other long-term 
benefits when they have positive impacts on 

5 ecosystem functioning, including biodiversity
2 conservation. 
5 BASVAN WESEMAEL, ERICF. LAMBIN
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2 3 pl. Pasteur, 8-1348 Louvain-la-Neuve, Belgium. 
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Nomenclature for Ion 
Channel Subunits 

CYCLIC NUCLEOTIDE4ATED (ACTIVATED) ION 
channels are most well known for mediat-
ing visual and olfactory signal transduc-
tions, but they are also expressed in other 
cell types and tissues. In native tissues, 
these channels are heteromultimers, with 
different heteromers showing distinct nu-
cleotide sensitivity, ion conductance (selec-
tivity), and Ca2+modulation. 

Molecular cloning and genome sequenc-
ing efforts have revealed the presence of six 

ADOPTED NOMENCLATURE FOR 
CYCLIC NUCLEOTIDE-GATED 

ION CHANNEL SUBUNITS 
Adopted Previous 

nomenclature designations 

CNCA1 CNCIICNCalIRCNCl 

CNCAZ CNCZlCNCa310CNC1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CNCA3 CNC3lCNCaZlCCNCl 
............................................................................... 

CNCA4 CNC5lCNCa4lOCNCZl 
CNCBZ 

genes coding for subunits of cyclic nu-
cleotidegated channels in human and mouse. 
The initial isolation and functional characteri-
zation of these subunits by different laborato-
ries have led to a confusing and occasionally 
contradictory nomenclature for describing 
members of this gene family. To make future 
work on these 
channels more eas-
ily understood, a o% 
group of  us  en-
gaged in the study -
of these channels 
have agreed to 
adopt a common 
nomenclature. 

The adopted 
nomenclature (see 
the table) for these 
channel subunits 
recognizes two 
phylogenetically 
distinct subfami- A phylogenetictree of the dif-
lies, CNGA and ferent subunits of cyclic nu-
CNGB, defined by deotide-gatedionchannels. 
their sequence re-
lationships illustrated in the figure. The 
members in each subfamilv are now num-
bered to retain as much similarity as possible 
to previous identifiers. However, notably, the 
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NASA S ace Life Sciences 
Researc\ Announcements 

The National Aeronautics and Space Administration 
(NASA) is pleased to announce solicitations for scientific 
research proposals. Proposals are requested for ground-
based research in the following areas: 

NASA Office of Biological and Physical Research 
Research Opportunities in Space Life Sciences: 

Fundamental Space Biology Ground-Based 
Research: NRA-01-OBPR-06 

Molecular Structures and Physical Interactions 

Developmental Biology 
Cellular and Molecular Biology 
Organismal and Comparative Biology 
Gravitational Ecology 
Evolutionary Biology 

NASA Office of Biological and Physical Research 
Multiple Opportunities for Ground-Based Research 

in Space Life Sciences: NRA-01-OBPR-07 

Biomedical Research & Countermeasures Program & 
Advanced Human Support Technology Program 
(Space Human Factors Engineering Element) 
National Space Biomedical Research Institute 
Countermeasure Evaluation and Validation Project 

Announcements available at 
http://research,hq.nasa.gov/code~u/code~u.cfm 

or (202) 479-9030 x277 
Proposals due January 31,2002 

Biomolecular Technologies: Toolsfor Discovery in 
Proteomics and Genomics 

The Seventh Annual International Syn~posiumsponsored by the 
Association of Biomolecular Resource Facilities will be held at the 
Austin Renaissance Hotel, 9721 Arboretum Blvd., Austin. Texas 
from Saturday, March 9 through Tuesday, March 12, 2002. 

Organizers Greg Grant, Washington University School of 
Medicine: and Elizabeth Fowler, Millennium Pharmaceuticals. Inc. 
have assembled an exciting program of plenary, scientific, tutorial 
and poster sessions. The exposition of scientific equipment, 
supplies and publications will be from 10:OO AM - 5:00 PM 
Sunday, March 10 through Tuesday, March 12. The Call for 
Papers and electronic abstract submission instructions may be 
found on the Web in August a t  http://www.faseb.org/meetings. 
Dearlline for submission is November 19, 2001. 

Forfurther information contact: 
ABRF Meeting Office 
9650 Rockville Pike, Bethesda, MD 208 14 
Phone: (301) 530-7010 * Fax: (301) 530-7014 
Email: ~narcella@faseb.or,e* Web: www.faseb.org/meetings 


