
337), in which we supposed for the sake of 
some detailed calculations that the symme- 
try of the gap was determined by phonons, 
and is indevendent of that svmmetrv. In 
suggesting, if they do, that in some sense 
d-wave svmmetw-which I was correctlv 
quoted as saying is favored by the weight of 
the evidence-is evidence for the spin-fluc- 
tuation theory, Pines and Scalapino seem to 
be misrepresenting the situation. The d- 
wave is necessary but far from sufficient 
evidence for their theories, and it says noth- 
ing about the issues that divide their theo- u 

ries from my school, which are fundamental 
(and have implications for a wide spectrum 
of phenomena in solid state physics). 

Philip W. Anderson 
Department of Physics, 

Princeton University, 

Princeton, NJ 08544, USA 

Recession of Tropical Glaciers 

In his report "Quantifying global warming 
from the retreat of glaciers" (8 Apr., p. 
243), Johannes Oerlemans calculates a 
global warming rate over the last century 
from glacier terminus variations, having as- 
sumed that these were solely a result of 

rising air temperature. He properly notes 
that factors other than temperature affect 
glaciers and that the monitoring of glacier 
mass balance is a better way to infer climat- 
ic change. He also depicts the terminus 
record of Lewis Glacier (figure 1 in the 
report), which stems from the University of 
Wisconsin's long-term glaciological pro- 
gram on Mount Kenya (1, 2). I believe 
some rectification is necessary concerning 
the climatic interpretation of this record. 

The year 1893 marked not only the ear- 
liest terminus observation, but was also 
close to the onset of glacier recession in 
East Africa. This contrasts with the begin- 
ning of ice retreat around the middle of the 
19th century in the Ecuadorian Andes, as 
documented from the evaluation of histor- 
ical sources (3), and in New Guinea, as 
inferred from numerical modeling (4). The 
modeling of Lewis Glacier (1, 5) indicates 
that the onset of recession resulted from a 
drastic decrease in precipitation and con- 
comitant cloudiness and radiation effects 
during the last two decades of the 19th 
century, which was also reflected in a dras- 
tic drop of East African lake levels. Sensi- 
tivity analyses of the glaciers of Mount Ken- 
ya (6) indicate that a warming trend with 
enhanced sensible heat supply favored fur- 
ther ice shrinkage in the first half of the 

20th century, while in the most recent dec- 
ades increased atmospheric humidity con- 
tributed to the accelerated ice wastage. The 
much later onset of ice recession in East 
Africa appears to be related to a reduction 
in precipitation during the boreal autumn 
rainy season, which resulted from an accel- 
eration of westerlies in the equatorial zone 
of the Indian Ocean during the last two 
decades of the 19th century (7). 

Processes other than global warming 
merit attention for the understanding of 
glacier variations in the low latitudes. The 
Lewis Glacier on Mount Kenya is the only 
ice body in the tropical half of the Earth for 
which measurements are regularly reported 
(8). The continuation of this long-term 
glaciological program is uncertain. 

Stefan Hastenrath 
Department of Atmospheric and 

Oceanic Sciences, University of Wisconsin, 

M d s o n ,  WI 53706, USA 
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Response: Hastenrath is right in pointing 
out that factors other than air temperature 
affect the mass balance of glaciers. First of - 
all, solar radiation forms the most important 
source of energy for the melting process on 
most glaciers. This implies that changes in 
cloudiness are potentially important. Latent 
heat transfer, related to humidity, is anoth- 
er factor. Also, changes in precipitation can 
greatly change a glacier's mass budget. 

My view-that, on the global scale, air 
temDerature is the most im~ortant  factor- 
is based on calculations with a mass balance 
model ( 1  ). For a tvnical midlatitude vallev . . , . 
glacier, a 40% decrease in cloudiness or a 
20% decrease in ~ rec i~ i t a t ion  would have 

A A 

the same effect as a I0C temperature rise. 
Such changes in cloudiness or precipitation 
may occur locally or even regionally on a 
decadal time scale, but most climatologists 
would agree that global trends of this order 
on a century time scale are unlikely. This 
iustifies the statement that the observed 
retreat of valley glaciers is first of all a result 
of rising air temDerature. - 

The mass balance of tropical glaciers has 
different characteristics. There is no well- 
defined melting season and changes in pre- 
cipitation are probably larger than any- 
where else, implying that the climatic in- 
terpretation should be done with great cau- 
tion. I agree with Hastenrath that the - 
record of Lewis glacier is unique and should 
be continued bv all means. 

Johannes Oerlemans 
Institute for Marine and Atmospheric Research, 

Utrecht University, 
3508 TA Utrecht, The Netherlands 
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UNESCO's Role 

I support the ideas expressed in the Policy 
Forum "Back to the future with UNESCO" 
by Rita R. Colwell and David Pramer (19 
Aug., p. 1047). Among the many activities 
of UNESCO, where it is unique as a world- 
wide organization, is its role in the bridge 
between science and culture, as reflected by 

the encouragement of fundamental science 
on a worldwide scale. 

I have sought the assistance of 
UNESCO on a project to construct large 
detectors covering 5000 square kilometers 
to study the highest energy cosmic rays 
(energies r loZ0 electron volts, r 16 joules) 
with the strong support of its director gen- 
eral, Federico Mayor. UNESCO is currently 
helping us with the formation of an inter- 
national group that will meet at Fermilab 
(in Batavia, Illinois) in early 1995 to make 
a technical design for such a detector. " 

It is clear that, in the future, large and 
expensive science projects will require inter- 
national collaborations. Their success will de- 
pend on international participation in the 
design stage of the project. In the formation of 
such collaborations, there is an opportunity to 
seek the intellectual contributions from de- 
veloping countries or from countries emerging 
from the cold war era. UNESCO is the 
ideal organization to aid in finding such 
qualified scientists and engineers. After 
the technical design, UNESCO can be of 
great assistance in bringing scientific rep- 
resentatives of countries together to form 
the worldwide collaboration that will 
construct the apparatus which has been 
designed by the international group. 

Such a role for UNESCO is nothing new. 
In the early 1950s, UNESCO was instrumen- 
tal in the foundation of CERN (the European 
Organization for Nuclear Research) with the 
leadership of I. I. Rabi and Pierre Auger. As 
Colwell and Pramer suggest, the United 
States should rejoin UNESCO. Several years 
ago I signed a petition to that effect. I can 
state in a most concrete way that UNESCO 
has been, and will continue to be, an effective 
catalyst for our efforts to study the highest- 
energy cosmic rays. 

James W. Cronin 
Department of Physics, Enrico F m i  Institute, 

University of Chxago, 
Chxago, IL 60637, USA 

Strategies for Research 

"Reorientation of research objectives" is 
currently much discussed, as in an editorial 
of that title by Philip H. Abelson (6 May, p. 
755). The editorial cites opinions from a 
representative of the Council on Competi- 
tiveness and from a recent official of IBM, 
but the questions involved are more exten- 
sive than these opinions suggest. 

On the one hand, there are now insistent 
calls from the U.S. Congress for attention to 
strategic research, often following specified 
initiatives chosen by government officials. 
This has meant that scientific projects that fit 
these initiatives are often well funded, but it is 
not clear that the selected initiatives take 
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