
protest DOE turnoff" (News & Comment, 
5 June, p. 1388). For more than 15 years, 
heavy ion medical studies at the Bevalac 
have been unmatched throughout the 
world in studying the impact of using heavy 
charged particles to treat human cancers. 
No other facility currently in use can pro- 
vide the wide range of beams in sufficient 
intensities for these studies, and the Na- 
tional Cancer Institute (NCI) has therefore 
provided support for clinical trials to deter- 
mine the role of these beams in cancer 
therapy. The human trials, by their nature, 
are long-term studies and are not yet fin- 
ished. The program recently underwent a 
competitive peer review as an NCI Program 
Project and obtained an excellent priority 
score that assures funding for the next 5 
years, assuming continued beam time. 

If the accelerator were shut down now, 
the phase I1 and 111 trials using high- 
energy helium and neon ions on various 
promising tumor sites would have to be 
halted before adequate statistics have been 
accumulated, and the United States would 
lose its leadership in the field of heavy ion 
studies. More important, patients for 
whom this therapy is the best hope of cure 
would be denied access to the beams. The 
next available facility is now being con- 
structed in Japan and will not provide 
beams before 1995. 

In addition, a newly designed (NCI- 
funded) beam scanning system for confor- 
mal therapy has just been built and tested, 
and the group is ready to begin the first 
human cancer patient treatments in the 
world with this new, precise therapy 
system. It will be possible with the new 
scanner to initiate true three-dimensional 
treatment planning and optimization with 
the use of these well-localizable charged 
particle beams. Also in jeopardy is a suc- 
cessful radiosurgical program funded by 
the Department of Energy for treating 
large arteriovenous malformations in the 
brain. 

In short, the biomedical community as 
well as the NASA life science and instru- 
mentation communities stand to lose sub- 
stantially if the accelerator is closed prema- 
turely. We urge that the decision for closure 
be reevaluated and that a uniaue and vital 
resource for U.S. and interested researchers 
abroad not be lost. 

Joseph R. Castro 
Department of Radiation Oncology, 

University of California, 
Sun Francisco, CA 94143, and 
Lawrence Berkeley Laboratory, 

Berkeley, CA 94720 
Stanley B. Curtis 
William T. Chu 

Life Sciences Division, 
Lawrence Berkeley Laboratory, 

Berkeley, CA 94720 

Missing Carbon Dioxide 

Richard A. Kerr, in his Research News 
article "Fugitive carbon dioxide: It's not 
hiding in the ocean" (3 Apr., p. 35), 
wonders where about 3 to 4 billion tons of 
carbon emitted into the atmosphere each 
year are hiding, as they are unaccounted for 
in the current carbon budget. An article in 
the same issue by P. D. Quay et al. (p. 74) 
estimates the oceans are taking up about 2 
billion tons of this, although Pieter Tans, as 
reported by Kerr, argues that it is closer to 1 
billion tons a year. Research presented at a 
recent workshop cosponsored by the Envi- 
ronmental Protection Agency, Department 
of Energy, Edison Electric Institute, and the 
Umweltbundesamt (1, 2) concluded that a 
vast number of natural and managed eco- 
systems are sequestering excess carbon from 
fossil fuel and other sources in large enough 
amounts to readily account for the so-called 
"missing carbon." 

What has stymied past attempts to 
balance the carbon budget is the unrealis- 
tic assumption that exchanges of C 0 2  
between terrestrial systems and the atmo- 
sphere are in steady state. That is, unless 
land is being converted from its natural 
state to a lower biomass (or carbon) sys- 
tem, the remainder of the landscape has a 
net CO, exchange of zero. This further 
implies that the whole natural landscape 
has not been disturbed by humans, which 
is, of course, unrealistic. The workshop 
participants concluded (2) that "New re- 
search, particularly from tropical forests, 
demonstrates that exchanges of C 0 2  be- 
tween the biota and the atmosphere have 
not been in steady state for several centu- 
ries." As these systems recover from past 
disturbances they can sequester substantial 
amounts of excess carbon from the atmo- 
sphere. Preliminary estimates of actual 
and potential carbon sinks in terrestrial 
and coastal systems were 3.7 to 9.1 billion 
tons of carbon a year, without consider- 
ation of C 0 2  enrichment. More than 50% 
of these sinks are actual (in growth of 
temperate forests, coastal systems, soils, 
and some parts of the tropics); the rest are 
potential sinks that require new manage- 
ment regimes. Carbon accumulation in 
temperate forests has been confirmed by P. 
E. Kauppi et al. (Articles, 3 Apr., p. 70) as 
forests in Europe recover and accrete bio- 
mass from past disturbance. 

Much of the research related to the 
tropics suggests that they are significant 
sources of atmospheric carbon. These esti- 
mates originate from models that are con- 
cerned mostly with the about 1 to 1.5% of 
forests that are being cleared every year; 
they assume that most of the other 98.5 to 
99% or so of forest lands are in carbon 
steady state. The net flux could be consid- 

erably smaller or even act as a sink (3). We 
know that large areas of these forests are 
undergoing gradual reductions in carbon 
stocks (4), but other areas are recovering 
--even the so-called mature forests-and 
are increasing their carbon stocks (3). This 
carbon can accumulate for several hundred 
years in large trees, soil organic matter, and 
woodv debris. 

Concerning the ability of ecosystems to 
continue to store carbon, participants of the 
workshop found that "Rising C 0 2  acceler- 
ates net primary productivity and probably 
increases carbon storage in terrestrial ecosys- 
tems" (2). There is still plenty of "room" for 
expanding carbon storages (3), but the land- 
scape has to be managed with strategies that 
enhance net carbon storage and are compat- 
ible with the conservation of biodiversity, 
sustainable land use, energy conservation, 
and economic development. 

Sandra Brown 
Department of Forestry, 

University of Illinois, 
Urbam,  IL 61 801 

Ariel E. Lugo 
Institute of Tropical Forestry, 

Forest Service, 
U.S. Department of Agriculture, 

Southern Forest Experimental Station, 
Rio Piedras, Puerto Rico 00928 

Joe Wisniewski 
Wisniewski B Associates, Inc., 
6862 McLean Province Circle, 

Falls Church, VA 22043 
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Malignant Hyperthermia 

As David H. MacLennan and Michael S. 
Phillips correctly state in their article 
"Malignant hyperthermia" (8 May, p. 
789), DNA-based testing may permit the 
preoperative identification of many indi- 
viduals susceptible to malignant hyper- 
thermia (MH). Contrary to a statement in 
Daniel E. Koshland, Jr.'s 8 May editorial 
(p. 7 17), however, knowledge of the mo- 
lecular biology of MH has not yet reduced 
MH morbidity. 

Current morbidity and mortality rates 
are unknown. but the dramatic decreases 
during the past decade are attributable to 
the efforts of (i) pharmacologists, medicinal 
chemists, and anesthesiologists who devel- 
oped and tested dantrolene (I) ,  the clinical 

SCIENCE VOL. 257 3 JULY 1992 11 



- 
Please call 

Ab Peptides 
1 -800-383-3362 

Fax # 1-31 4-531 -3362 
Cirde No. 4 on Readers' Service Card 

I I SAVE YOUR COPIES I 
OF SC~FINCE 

These custom-made. 

protecrlng your valu- 
able Sc~ence copies 

from damage. 
Each hlnder or 
case holds one 

volume of 
Science, or 13 

weekly issues 
- order four binders 

or cases to hold a complete 
year of issues. Constructed from 

re~nforced hoardandcovered withdurahle, leather- 
like red marerial and stamped in gold, the cases are 
V-norched for easy access; hinders have a special 
spring mechanism to hold individual rods which 
easily snap in. 

1 - $7.95 2 - $14.95 4 - $27.95 
Binders 1 - $9.95 2 - $18.95 4 - $35.95 ---------- 

' SCIENCE I I Jesse Jones lndust"es. Dept. SCE 
499 East Erie Ave., Philadelphia. PA 19134 

I 
I 

I Enclosed is $ for Cases; I 
I -  Binders. Add $1 per casebinder for post- I 

age & handling. Outside USA $2.50 per casehinder I (US funds only). PA residents add 7% sales tax. I 
I Print Name I 
I Address 

No P 0. Box Numberr Please 
I 
I 
I 

I statflip I 
I CHARGEORDERS (Minimum $15): Am Ex. Wsa. MC. I 
I DC accepted. Send card name# Exp. date. I I CALL TOLL FREE 7 days. 24 hours 1-800-825-6690 I 

L - - SATlSFACTloN GUARANTEED - - 1 

WE'LL SHIP YOUR OLlGO I N  48 HOURS, 
OR WE'LL EAT THE NEXT ONE. 

You get your primer or probe on time, or you get your 

next one for free. No questions, no quibbles. For $5.00 a 

base (and $20 setup charge), you'll receive a research- 

ready, cartridge-purified product, complete with PAGE gel 

pedigree. And you'll get it 

on time, or we'll be eating 

more than our words. G E N O 5 Y S  r--------------------- 
1 C a l l  1-800-2345-DNA, or  f ax  a c o p y  o f  this 

I SPECIAL OFFER! coupon, a n d  we' l l  d r o p  the setup charges on  your I 
I first order.  That's a savings o f  $20 per o l i go !  (If you don' t  need a n y  I 
I o l igos  a t  the moment, we ' l l  send you a coupon  for future use.) 

I Name Title 
I 

I Institution/Compony 
I 

I Address 
I 

I City 
I 

State Zip I 
I Telephone I 
I Genosys Biotechnologies, Inc. 8701 A New Trails Drive, The Woodlands, Texas 7738 1-4241 1 

Phone: (71 3) 363-3693 (8001 2345-DNA Fax: (71 3) 363-22 12 L--------------------- 1 

antidote for MH; (ii) MH patient-physician 
organizations that educated medical person- 
nel to recognize and treat this rarely occur- 
ring disease; and (iii) biomedical engineers 
who created new monitoring devices to " 
permit the early detection of the hypermet- 
abolic state that characterizes acute MH. 

Much additional work remains to be 
done before the understanding of the mo- 
lecular biology of MH is sufficient to permit 
development of improved diagnostic tests. 
No doubt. such tests will h e l ~  reduce MH 
morbidity and mortality rates even further 
in the future. 

Marilyn Green Larach 
Director, 

North American Malignant Hyperthenniu 
Registry, and 

Department of Anesthesia, 
Cokge of Medicine, 

Pennsylvania State University, 
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Chemical Weapons Disposal 

The article "Piecemeal rescue for Soviet 
science" by David P. Hamilton (News & 
Comment, 27 Mar., p. 1632) mentions a 
suggestion by scientists from a former So- 
viet weaDons lab to use nuclear exvlosives 
to destroy chemical weapon stockpiles. 
The article states that the suggestion met 
with a "very mixed response" from the 
Americans. 

One could note that the U.S. govern- 
ment has also considered this method. 
The Defense Nuclear Agency completed 
a study in 1982 (1) which suggested that 
there were a number of advantaees to 

u 

be gained by using a nuclear blast to 
destroy chemical weapons in an under- 
ground cavity. For example, the weapons 
would require no preparation or disassem- 
bly, and there would be no residue requir- 
ing disposal. This idea, along with other 
novel conceDts for the dis~osal of the 
chemical stockpile, was rejected by the 
Army in favor of reverse assembly-incin- 
eration. 

David N. Clark 
Battek, 

1 1650 Stark Road, 
Tooele, U T  84074 
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