
and Ukrainian scientists have also gathered 
health data that should provide grist for inter- 
national studies. 
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Many Citations Support 
Global Warming Trend 

ARGUING AGAINST CONCLUSIONS ABOUT 
global warming reached by Donald 
Kennedy in his Editorial "An unfortunate 
U-turn on carbon" (30 Mar., p. 2515), S. 
Fred Singer says, ". ..the overwhelming 
balance of evidence shows no appreciable 
warming trend in the past 60 years; hence, 
it is unlikely to be significant in the fu- 
ture" (Letters, "Global warming: an in- 
significant trend?" 1 1  May, p. 1063). He 
is wrong on both counts. 

The evidence for warming over the last 
60 years is unequivocal, even if the direct in- 
strumental record is ignored. The change in 
temperature has led to a major reduction in 
the mass of alpine glaciers in almost all 
parts of the world (I), an increase in per- 
mafrost thawing at high latitudes (2) and at 
high altitudes (3), a reduction in the extent 
and thickness of Arctic sea-ice (4), later 
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freeze-up and earlier break-up dates of ice 
on rivers and lakes (4,and an increase in 
the calving rate of Antarctic ice shelves (6). 
There is no evidence or reason to think that 
these systems have a lag response to warm- 
ing of 50 years or more [e.g., (7)]. There 
have also been shifts in the distribution of 
plant and animal species, both latitudinally 
and altitudinally (a),changes in the phenolo- 
gy of plant leafing and flowering (9),and 
the storage of significant quantities of heat 
in the near-surface ocean (lo), as well as an 
overall rise in sea-level driven by both conti- 
nental ice melting and a steric change due to 
the increase in overall ocean temperature 
(11). In addition, there have been remark- 
able increases in ground temperatures over 
the last millennium (12). 

Thus, regardless of arguments over in- 
strumental versus satellite-based estimates 
of warming in recent decades (13), there 
are multiple indicators of warming in the 
20th century that paint a vivid picture of 
the global-scale environmental conse- 
quences of the temperature increase. Go- 
ing fonvard in time, the accelerating rate 
of fossil fuel consumption will drive global 
temperatures to levels not seen in at least a 
millennium, and probably higher than for 
many thousands of years. This scenario 
will play out in a world whose population 
will increase by 50% over the next century. 
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The Scope of 

Medieval Warming 


HEMISPHERIC MEAN TEMPERATURES THAT 
have been reconstructed with a wide range 
of climate proxies indicate that tempera- 
tures were warmer in Medieval times than 
during the subsequent "Little Ice Age" 
(-1550 to 1850) (1). However, all studies 
of large-scale climate variations reveal 
some regions that do not follow the global 
or hemispheric trend [for example, (2)], so 
selecting a few data points, as W. S. 
Broecker does in his Perspective (Science's 
Compass, 23 Feb., p. 1497), adds little to 
resolving the title question he poses: "Was 
the Medieval Warm Period global?" 

Furthermore, Broecker's statement that 
only borehole temperatures and snowlines 
can reconstruct temperatures to within 
0.5"C is not supported in the literature. 
Reconstructing global temperature re-
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quires a geographically extensive network 
of data. Studies that have analyzed data 
from a wider range of  instruments than 
Broecker mentions (1,  3) conclude that 
20th century warming is unprecedented, in 
both rate and magnitude, compared with 
warming during the past 1000 years. 

Medieval climate was clearly unusual in 
some areas (4), and further regional studies 
are needed. These might help determine if 
Broecker's hypothesis of a change in ther- 
mohaline circulation holds water. 
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CORRECTIONSAND CIARIFiCATlONS 

REVIEW: "Mechanism of Actin-Based Motili- 
ty" by D. Pantaloni, C. Le Clainche, M.-F. 
Carlier (25 May, p. 1502). In the legend for 
Fig. 3, the name of C. Sykes was misspelled. 
In reference 69, the name of V. Noireaux was 
misspelled. 

NEWS OF THE WEEK: "SDI Redux has one ele- 
ment critics like" by Daniel Charles (1 1 May, p. 
1035). The statement "But the skeptics believe 
that the Administration has other foes in mind. 
'They want to counter China and get a start on 
Russia,' says Richard Garwin, a senior science 
fellow" is in error. What Garwin said was that 
many of the most fervent supporters of national 

missile defense are not primarily interested in 
countering North Korea, Iran, and Iraq. These 
supporters are the "they" of Gamin's quota- 
tion, not "the Administration." 

PERSPECTIVES: "Unwrapping glial cells from 
the synapse: what lies inside?" by Vittorio 
Gallo and Ramesh Chittajallu (4 May, p.  
872). The first sentence of the sixth para- 
graph should have read "Iino et al. (4) modi-
fied the molecular composition of AMPA re- 
ceptors in Bergmann glia by infecting these 
cells" (not "Purkinje cells") "with a recombi- 
nant adenovirus containing the coding region 
of the GluR2 gene." 

Letters to the Editor 
Letters (-300 words) discuss material published 
in Science in the previous 6 months or issues 
of general interest. They can be submitted by 
e-mail (science-letters@aaas.org), the Web 
(www.letter2science.org), or regular mai l  
(1200 New York Ave., NW, Washington, DC 
20005, USA). Letters are not acknowledged 
upon receipt, nor are authors generally con- 
sulted before publication. Whether published 
in full or in part, letters are subject to editing 
for clarity and space. 
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