
the knowledge and technical support for 
the government agencies to efficiently, ef- 
fectively, expeditiously, and economically 
tackle this silent epidemic. 

Kunnath S. Subramanian 
Environmental Health Directorate, 
Health Canada, Ottawa, Ontario, 

Canada Kl A OL2 

In Defense of Nannobacteria 

Enough! As one of the discoverers of min- 
eralized nannobacteria on Earth (1 ), I must 
come to their defense. They are so abun- 
dant in samples I have studied that I believe 
they may make up most of Earth's biomass. 
Yet they appear to be nearly unknown to 
many biologists, hence the questions about 
putative Martian nannobacteria (Letters, 
20 Sept., p. 1639; Reports, 16 Aug., p. 924). 

Nannobacteria with cells 0.1 to 0.4 mi- 
crometer in diameter have been cultured by 
Allan Pentecost from the hot spring waters 
at Viterbo, Italy (2). Nannobacteria 0.05 
micrometer in diameter have been found in 
thickly packed colonies on decaying leaves 
in the San Marcos River in Texas (3). K. K. 
Akerman et al. have found forms they term 
"nannobacteria" in blood (4). If these are 

not nannobacteria, then what are they? Un- 
til we know, perhaps the term "protobiont" 
or "quasibiont" might be used. 

Microbiologists should be aware that 
there are vast numbers of organisms de- 
tectable by scanning electron microscope 
in the 0.01- to 0.2-micrometer range hap- 
pily precipitating all sorts of minerals, act- 
ing symbiotically to precipitate organic 
hard parts, and generally exerting what 
avvears to be an  enormous influence on 

L .  

Earth's surface chemistry. 
Robert L. Folk 

Department of Geological Sciences, 
University of Texas, 

Austin, 7X 7871 2, USA 
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Cold Neutron Production 

We disagree with the statements in An- 
drew Lawler's article "U.S. neutron scien- 
tists settle for less" concerning the avail- 

ability of cold neutrons at pulsed neutron 
sources (PSs) (News & Comment, 9 Aug., 
p. 728) that cold neutron production is 
merely a "theoretical possibility" and that 
the associated technology lags behind that 
for reactors. 

Because pulsed sources produce high 
fluxes of "hot" neutrons in a natural way, 
perhaps not everyone is aware of the success 
with which cold neutrons are being pro- 
duced and ex~loited at PSs. It is actuallv 
easier to produce cold neutrons at a PS than 
at a reactor. The overall heat load is much 
less for the same peak neutron flux, and the 
required moderators are small in dimension 
and can usually be inserted into the neigh- 
borhood of the spallation target in a simple 
way. Thus, a moderator change can be ac- 
complished in a few weeks. The cold mod- 
erator desi~n. construction. and installation " ,  

can be done within normal operating bud- 
gets. This is in contrast to the case for 
reactors, where the installation of a cold 
moderator is a major project requiring sep- 
arate funding and usually a significant shut- 
down for installation. Moreover, the spec- 
tral and ~ u l s e  characteristics can be tailored 
to fit applications. 

The existing pulsed spallation neutron 
sources owe much of their success to cold 
moderator technology. The scientific prob- 
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lems that have been addressed have been in 
the same areas as those addressed using 
reactor-based cold sources. The areas in 
question, as is typical for neutron beam 
exploitation in general, are extraordinarily 
diverse and range from surface science and 
chemical spectroscopy to magnetism. The 
possibilities inherent in the time structure 
of PS cold moderator performance represent 
opportunities for optimization beyond those 
of steady-source moderators that are still 
being explored. 

James D. Jorgensen 
Group Leader for Neutron 

and X-ray Scattering, 
Materials Science Division, 

Argonne National Laboratory, 
Argonne, IL 60439, USA 

John M. Carpenter 
Technical Director, 

Intense Pulsed Neutron Source Division, 
Argonne National Laboratory 

Gabriel Aebbli 
NEC ~esearch lnstitze , 

4 Independence Way, 
Princeton, N] 08540, USA 

"Quetzal" Coatings 

The Mayan mural illustrated on the cover 
of the 12 July issue clearly illustrates the 
beauty of the blue dye used by the Mayans 
(Reports, 12 July, p. 223). The bird in the 
mural is identified as a "auetzal." but its 
features-the sturdy curved bill, pale lore 
around the eyes, long tail, and sturdy 
legs-suggest that it is probably a macaw. 
Although no extant macaw matches the 
painting in every detail, the bird is most 
likely a macaw of the genus Anodorhyn- 
chus. All three extant Anodorhynchus spe- 
cies have blue plumage and pale lores. 
Two of them measure about 73 centime- 
ters from head to tail ( I ) ;  the bird as 
painted measures 70 centimeters from 
head to tail. Given the generally high 
level of Mayan artistic accuracy, it seems 
likely that the artist knew this bird well 
and did not simply create it from the 
imagination. The genus Anodorhynchus is 
today restricted to Brazil and Argentina 
(1). Thus, the Maya painting suggests that 
some species of blue macaw may have 
formerly inhabited Mexico. Differences 
between extant species of Anodorhynchus 
and the bird depicted (such as the pres- 
ence of a crest and pale epaulets) might 
even suggest that Mexico once boasted its 
own, now extinct, species of blue macaw, 
lost perhaps to overhunting or habitat de- 
struction. Alternatively, Mayans and the 
inhabitants of South America might have 
engaged in trade in these birds. 

Shou-Hsien Li 
Walter Messier 

Department of Biological Sciences, 
State University of New York, 

Albany, NY 12222, USA 
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Corrections and Clarifications 

In the report "A revised chronology for Missis- 
sippi River subdeltas" by T. E. Tornqvist et d. 
(20 Sept., p. 1693), the e-mail address of the 
corresponding author should have read, 
"t.tornqvi~t@frw.ruu.nl". 

In the letter "Science in China" by T. C. Tso (13 
Sept., p. 1478), the reference numbers in the 
text should have read 1 through 4, not 2 
through 5. In the second column of the letter, 
12 lines from the bottom, "(I)" should not 
have appeared. 

In the letter "Redundant genome sequencing" by 
J. E. Davies (30 Aug., p. 1155), the word 
"Mycobactenurn" was misspelled twice, and 
the word "mycobacterial" was incorrectly 
spelled. These errors occurred during editing. 

the Research News article "Learning deficit 
identified in brain" by Marcia Barinaga (16 
Aug., p. 867), the end of the first sentence 
should have read "the certain spoken sounds 
known as phonemes." The end of the last 
complete sentence on that page should have 
read, "distinguish between syllables that begin 
with closely related phonemes." 

In the Research News article "Forging a path to 
cell death" by Marcia Barinaga (9 Aug., p. 
735), Matthias Man of the European Molecu- 
lar Biology Laboratory in Heidelberg, Germa- 
ny, should have been included as a collaborator 
with the groups of V. Dixit and P. Krammer in 
the discovery of the L I C E  protein. 

The Random Samples item "Grassroots search 
for primes . . ." (9 Aug., p. 743), inaccurately 
described assembly language as the raw code 
read by a computer. Assembly language must 
be translated by an assembler into machine 
language (ones and zeros) before a computer 
reads it. 

Letters to the Editor I 
Letters may be submitted by e-mail 

(at science-letters@aaas.org), fax (202- 
789-4669), or regular mail (Science, 
1200 New York Avenue, NW, Washing- 
ton, DC 20005, USA). Letters are not 
routinely acknowledged. Full addresses, 
signatures, and daytime phone numbers 
should be included. Letters should be 
brief (300 words or less) and may be 
edited for reasons of clarity or space. 
They may appear in print and/or on the 
World Wide Web. Letter writers are not 
consulted before publication. 

Pellet PalntwCo-Precipitant 
A highly visible, inert carrier for 

routine DNA or RNA precipitation* 

Quantitative recovery of nucleic acids 
Five minute procedure 
No low temperature incubations 
Suitable for precipitation of dilute samples (<2nglml) 

Vivid pink pellets are easily located 
Consistent precipitation ends uncertainty 
Precipitation and resuspension steps are easily confirmed 

Pellet Paint contains no DNA, RNA or nucleases 
No inhibition of downstream reactions 
Qualified for: 
manual and Cy5**sequencing . restriction digestion 
PCRt amplification kinase reactions 
cONA synthesis . in vito transcription 
random priming in vitro translation 

. transformation gel electrophoresis 

. ligation 

'Patent pending 
"Cy5 is a tradema* of Bioiogimi Detection Systems, inc. 
 h he PCR process is covered by patents owned by Hoffmann-La Roche. 

I Novagen 
I Novagen, Inc. 

- 
597 science ~ r .  800-526-7319 
Madison, WI 53711 Fax: 608-238-1388 
e-mail: novatech@novagen.com 
URL: http://www.novagen.com 

SCIENCE VOL. 274 22 NOVEMBER 1996 Circle No. 48 on Readers' Sewice Card 


	Article Contents
	p.[1288]
	p.[1289]

	Issue Table of Contents
	Science, Vol. 274, No. 5291, Nov. 22, 1996
	Front Matter [pp.1269-1326]
	Editorial: Materials Research and Applications [p.1283]
	Letters
	Activation of Estrogen Receptors [pp.1285-1286]
	"Quantum Voodoo" [p.1286]
	Flights from Reason? [p.1286]
	Arsenic Poisoning in West Bengal [pp.1287-1288]
	In Defense of Nannobacteria [p.1288]
	Cold Neutron Production [pp.1288-1289]
	"Quetzal" Coatings [p.1289]
	Corrections and Clarifications: A Revised Chronology for Mississippi River Subdeltas [p.1289]
	Corrections and Clarifications: Science in China [p.1289]
	Corrections and Clarifications: Redundant Genome Sequencing [p.1289]
	Corrections and Clarifications: Learning Deficit Identified in Brian [p.1289]
	Corrections and Clarifications: Forging a Path to Cell Death [p.1289]

	ScienceScope [p.1291]
	News and Comment
	Scientists with Clout [pp.1292-1295]
	Cluster Mission to Rise from the Ashes [p.1295]
	Asia and Europe Top in World, but Reasons are Hard to Find [p.1296]
	Mars Loss Could Sink Planetary Probes [p.1297]
	EU Stops Fiddling While Cows Burn [pp.1297-1298]
	A Rare Glimpse of an Early Human Face [p.1298]

	Research News
	The Case of the Missing Migrants [pp.1299-1300]
	Homing In On a Prostate Cancer Gene [p.1301]
	Illusion Reveals Pain Locus in Brain [p.1301]
	Tumor Cells Fight Back to Beat Immune System [p.1302]
	New Way to Read the Record Suggests Abrupt Extinction [pp.1303-1304]
	Hedgehog's Patterning Call is Patched Through, Smoothly [pp.1304-1305]
	Quasar Pairs: A Redshift Puzzle? [p.1305]
	PER Protein in Silkmoths Marches to Different Drummer [p.1306]

	Random Samples [pp.1307-1309]
	Book Reviews
	Post-Eruption Ecology [p.1320]
	Nucleosynthesis and After [pp.1320-1321]

	Perspectives
	Apomixis: The Asexual Revolution [pp.1322-1323]
	Hats Off to the Tricorn Protease [pp.1323-1324]
	Heavy Ozone-A Difficult Puzzle to Solve [pp.1324-1325]
	The 110% Solution [p.1325]

	Microwave Spectroscopy at the Dissociation Limit [pp.1327-1331]
	Reports
	The Coulomb Blockade in Coupled Quantum Dots [pp.1332-1335]
	Diffuse Extreme-Ultraviolet Emission from the Coma Cluster: Evidence for Rapidly Cooling Gases at Submegakelvin Temperatures [pp.1335-1338]
	Extreme-Ultraviolet Flux from the Virgo Cluster: Further Evidence for a 500,000-Kelvin Component [pp.1338-1340]
	Stratospheric Mean Ages and Transport Rates from Observations of Carbon Dioxide and Nitrous Oxide [pp.1340-1343]
	An Explanation for Symmetry-Induced Isotopic Fractionation in Ozone [pp.1344-1346]
	Oceanic Carbon Dioxide Uptake in a Model of Century-Scale Global Warming [pp.1346-1350]
	Red-Emitting Semiconductor Quantum Dot Lasers [pp.1350-1353]
	Chemiluminescence in the Agglomeration of Metal Clusters [pp.1353-1355]
	Glacial to Interglacial Fluctuations in Productivity in the Equatorial Pacific as Indicated by Marine Barite [pp.1355-1357]
	Stability of Perovskite (MgSiO$_3$) in the Earth's Mantle [pp.1357-1359]
	Sudden and Gradual Molluscan Extinctions in the Latest Cretaceous of Western European Tethys [pp.1360-1363]
	Melanoma Cell Expression of Fas(Apo-1/CD95) Ligand: Implications for Tumor Immune Escape [pp.1363-1366]
	Structure of the A Site of Escherichia coli 16S Ribosomal RNA Complexed with an Aminoglycoside Antibiotic [pp.1367-1371]
	Major Susceptibility Locus for Prostate Cancer on Chromosome 1 Suggested by a Genome-Wide Search [pp.1371-1374]
	RAC Regulation of Actin Polymerization and Proliferation by a Pathway Distinct from Jun Kinase [pp.1374-1376]
	Uncoupling of Obesity from Insulin Resistance Through a Targeted Mutation in aP2, the Adipocyte Fatty Acid Binding Protein [pp.1377-1379]
	Liver Failure and Defective Hepatocyte Regeneration in Interleukin-6-Deficient Mice [pp.1379-1383]
	Neuroprotection by Aspirin and Sodium Salicylate Through Blockade of NF-κB Activation [pp.1383-1385]
	Tricorn Protease-The Core of a Modular Proteolytic System [pp.1385-1389]
	Control of C. elegans Larval Development by Neuronal Expression of a TGF-β Homolog [pp.1389-1391]

	Technical Comments
	Resistance to Leishmania major in Mice [pp.1392-1393]
	Role of β-Chemokines in Suppressing HIV Replication [pp.1393-1395]

	Back Matter [pp.1396-1432]





