
Publisher: Richard S. Nicholson 
Editor-in-Chief: Daniel E. Koshland Jr. 
Editor: Ellis Rubinstein 
Managing Editor: Monica M. Bradford 
Deputy Editors: Philip H. Abelson (Engineering and Ap- 
plied Sciences); John I. Brauman (Physical Sciences); 
Thomas R. Cech (Biological Sciences) 

Editorial Staff 
Assistant Managing Editor: Dawn Bennett 
Senior Editors: Eleanore Butz, R. Brooks Hanson, Pamela 
J. Hines, Barbara Jasny, Katrina L. Kelner, Paula A. Kiberstis, 
David Lindley, Linda J. Miller, L. Bryan Ray, Phillip D. 
Szuromi, David F. Voss 
Associate Editors: Gilbert J. Chin, Suki Parks 
Letters: Christine Gilbert, Editor; Steven S. Lapham 
Book Reviews: Katherine Livingston, Editor 
Contributing Editor: Lawrence I. Grossman 
Editing: Valerie Jablow, Supervisor; Cara Tate, Senior 
Copy Editoc Jeffrey E. Cook, Harry Jach, Erik G. Morris, 
Christine M. Pearce 
Copy Desk: Ellen E. Murphy, Supervisor; Joi S. Granger, 
Daniel T. Helgerman, Melissa Q. Rosen, Beverly Shields, 
Kameaka Williams, Assistant 
Editorial Support: Sherryf Farmer, Supervisor; Brent 
Gendleman, Carolyn Kyle, Michele Listisard, Diane Long, 
Patricia M. Moore, Ted Smith 
Administrative Support: Sylvia Kihara, Charlene King, 
Jeanette Prastein 
Telephone: 202-326-6501; FAX: 202-289-7562; TDD: 202- 
408-7770 

News Staff 
News Editor: Colin Norman 
Features Editor: John M. Benditt 
Deputy News Editors: Tim Appenzeller, Joshua Fischman, 
Jean Marx, Jeffrey Mervis 
News & CommenffResearch News Writers: Linda B. 
Felaco (copy), Constance Holden, Richard A. Kerr, Andrew 
Lawler, Eliot Marshall, Rachel Nowak, Antonio Regalado 
(intern), Robert F. Service, Richard Stone, John Travis 
U.S. Bureaus: Marcia Barinaga (Berkeley), Jon Cohen 
(San Diego), Anne Simon Moffat (Chicago), Wade Roush 
(Boston) 
Contributing Correspondents: Barry A. Cipra, Robert 
Crease, Elizabeth Culotta, Ann Gibbons, Virginia Morell, 
Dennis Normile (Tokyo), Robert Pool, Gary Taubes 
Administrative Support: Fannie Groom, Jennifer Hodgin 
Telephone: 202-326-6500; FAX: 202-371-9227; lnternet 
Address: science-newsQaaas.org 

Art & Production Staff 
Production: James Landry, Director; Wendy K. Shank, 
Manager; Lizabeth A. Harman, Assistant Manager; 
Laura A. Creveling, Scherraine B. Mack, Stephen E. Taylor, 
Associates; Leslie Blizard, Assistant 
Art: Amy Decker Henry, Directoc C. Faber Smith, Asso- 
ciate Director; Katharine Sutliff, Scientific lllustratoc Holly 
Bishop, Graphics Associate; Elizabeth Carroll, Preston 
Morrighan, Graphics Assistants 

Europe Office 
Editorial: Richard B. Gallagher, Office Head and Senior 
Editor; Stella M. Hurtley, Julia Uppenbrink, Associate Edi- 
tors; Belinda Holden, Editorial Associate 
News: Daniel Clery, Editor; Michael Balter (Paris), Patricia 
Kahn (Heidelberg), Contributing Correspondents 
Administrative Support: Janet Mumford; Anna Riches 
Address: 14 George IV Street, Cambridge, UK CB2 1 HH 
Telephone: (44) 1223-302067; FAX: (44) 1223-302068 
lnternet address: scienceQscience-int.co.uk 

Science Editorial Board 
Charles J. Arntzen F. Clark Howell 
David Baltimore Paul A. Marks 
J. Michael Bishop Yasutomi Nishizuka 
William F. Brinkman Helen M. Ranney 
E. Margaret Burbidge Bengt Samuelsson 
Pierre-Gilles de Gennes Robert M. Solow 
Joseph L. Goldstein Edward C. Stone 
Mary L. Good James D. Watson 
Harry B. Gray Richard N. Zare 
John J. Hopfield 

The Crystal Ball and the Trumpet Call 
In the 1860s Abraham Lincoln's commissioner of patents recommended that he plan to close 
the commission in a few vears. The reason: the rate of discoverv had become so great that 
everything that needed td be discovered would have been discdvered by then. ~ v h e  patent 
commission would have no  business. 

In this issue of Science a number of scientists who are leaders in their disciplines were 
asked to cast off inhibitions and predict the future. They have done so in exemplary fashion. 
They clearly do not agree with that commissioner of patents of yesteryear. Great discoveries 
with great import for the future of science and the well-being of the citizen are in the offing. 
That we have come so far so fast is not an indication that we have saturated the discovery 
market, but rather that new discoveries will come even faster. 

These scientists indicate areas, from room-temperature superconductors and rational 
drug design to whole new approaches to economics and social science, that are ripe for devel- 
opment in the future. They were not asked to be, and should not be judged on being, practi- 
cal or conservative and safe. but rather were asked to be adventurous but sound-no Der- 
petual motion machines, but'plenty of extrapolations beyond the state of the art. This editor 
was personally disappointed that none of them predicted an "abolish sleep" pill. No  one 
knows how much sleep we really need-some people sleep very little and are perfectly 
healthy, and a pill to get sleep over quickly and release many more hours per day for produc- 
tive activity would seem a boon to harassed people. Despite this disappointment, the list of 
new ideas and vast new fields is im~ressive and reading it is eniovable. It is a trumDet call to - . , 

get on with the new challenges and surmount the new obstacles. 
It could be asked, "Is this all uie in the skv-the unlikelv guesses of some hallucinating , - - 

scientists!" O n  the basis of past history, these guesses are very likely to be prophetic. O n  
several occasions the National Academy of Sciences (NAS) has asked leading scientists of 
various disciplines to outline the futures of their professions. The Westheimer report of 1965, 
Chemistry: Opportunities and Needs, and the Pimentel report of 1970, Opportunities in Chemis- 
try, predicted the progress of chemistry. Leading physicists speculated about advances in their 
discipline in the Pake report, Physics: Survey and Outlook, in 1966, and later in the Brinkman 
report of 1986, Physics Through the 1990s.* In 1970, Philip Handler, chairman of the NAS 
Survey Committee on the Life Sciences, edited opinions of prominent biologists on future 
directions of research in Biology and the Future of Man.' The predictions made in these excel- 
lent volumes have, for the most part, been fulfilled-except that the most revolutionary and 
unexpected findings were not predicted. Physicists did not suggest the transistor and the 
laser, chemists missed buckyballs, biologists did not foresee recombinant DNA. Thus, history 
would suggest that scientists tend to understate the future. 

The  list in this issue was not designed and does not pretend to be comprehensive. It 
was an experiment to see if leaders in the field would be willing to go out on a limb of crystal 
ball gazing. Future issues can deal with other areas and other authors. For this moment, 
however. the resvonses show the enormous reach of modern science and its ~o t en t i a l  for 
improving the lot of humanity. Budget-cutters in the world's governments should look at this 
list and ask themselves whether they wish to be the person who   re vented the development 
of a defense against drug-resistant bacteria or the building of superconducting medical ma- 
chines. or closed the ex~lorat ion of the interior of the Earth. 

For the generation now carrying out research, it is worth acknowledging the altruism 
of their seniors who have, with great restraint, not solved all the problems, but have left a 
generous share for those who follow. We  can expect that the new generation will act with the 
enthusiasm and resourcefulness of their predecessors and that those holding the power of the 
purse will allow them to do so. 

Daniel E. Koshland Jr. 

'The Pimentel and Brinkman reports are available from the National Academy Press, 2101 Constitution Avenue, 
NW, Washington, DC 20418, USA. The Westheimer and Pake reports, published by the National Academy Press, 
are out of print, +P. Handler, Ed., Biology and the Future of Man (Oxford Univ. Press, New York, 1970). 
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