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The next best thing to being there... 

If you couldn't make it to the 1977 AAAS Annual Meeting in Denver we've arranged 
to bring the meeting to you This year like last year we've taped some sessions (both 
presentations and question-and-answer sessions) so you won't miss much. 

These high quality tapes are on handy cassettes-useful for classroom, library, or 
personal use-and at a reasonable price. 

We can't list all the audiotape titles on one page, but the sampling below will give some 
idea of the diversity of topics available. 

Medicine and Health General Interest 
Scientific Information and Public Policy: The Frontiers of the Natural Sciences (77T-333) 
Regulating the Use of Psychotropic Drugs The Right to Die (77T-341) 
(77T-332) Physical and Mathematical Sciences 
Anthropology The New Solar Physics (77T-303) 
An Account of the Visual Mode: Man versus Ape The Promise of High Energy Physics (77T-296) 
(77T-298) Energy 
Frontiers of Folklore (77T-337) wind-Energy conversion Systems (77T-31 2) 
Technological Implications Renewable Energy Resources and Rural Life 
Beyond Gutenberg: communication Without in the Developing World (77T-323) 
Paper? (77T-31 7) Resource Policy 
Political and Social Aspects of Remote Sensing Energy from the Rockies: Fueling the Nation or 
from Space (77T-348) Fouling the States? (77T-321) 
Behavioral Science Biological Science 
Families Across the Life cycle: Issues and Per- Physiological Reactions in Plants Initiated by 
spectives (77T-331) Environmental Stress (77T-304) 
Individual Differences, cognition, and Learning Arid Lands 
(77T-307) American Droughts (77T-294) 
violence at Home and at School (77T343) Environment 
Economic and Social Sciences How Well Are We Equipped to cope With Environ- 
National and International cooperation: The mental Problems? (77T-299) 
Institutional Limits to Growth (77T308) The Measurement of Air Pollution (77T-322) 
Science and Public Policy 
Emerging National and International Policy on 
Information (77T-309) 
History and Philosophy of Science For a complete list of both 1976 and 1977 
contemporary Religious Movements in America: AAAS Annual Meeting audiotapes, with 
Religious Minorities in a Secular Society (77T-305) prices and ordering information, write to: 
Agriculture and Ecology AAAS Cassettes, do CEBAR Productions, 
Biology and Agriculture in the People's Republic 2550 Green Bay Road, Evanston, Illinois 
ofchina(77T-301) 60201. 



coming 18 March 

acThON  

a special issue of SCIENCE 

The progress in electronics continues to be both rapid and revolutionary in 
its effects on society. Costs have been reduced so much that sophisticated 
electronics technology is now available for use by more and more people 
for many entirely new purposes-uses undreamed of even 5 years ago. Yet 
many individuals and institutions alike are still unaware of electronics' 
present-day possibilities and are therefore unprepared for its future 
impact. 

The 18 March issue of SCIENCE will explore the entire spectrum of elec- 
tronics development and the impacts on the way people will live and work 
in the next decade. More than 35 of the country's foremost authorities will 
discuss the unique role of electronics as a catalyst for change and will seek 
to identify important, long-term trends. Several articles will focus on the 
nature and prospects of electronics technology itself, while others will 
deal with the social and political impact of electronics in education and 
medicine, as well as other applications ranging from national defense to 
electronic mail service. 

Both individual and institutional members of today's technological society 
should be alert to the fact that we have scarcely begun to properly explore 
the new world of electronics. 

Among the distinguished contributing authors are: 
* William 0. Baker, President, Bell Laboratories 
* John R. Pierce, California Institute of Technology 
* Robert Noyce, Chairman, Intel Corp. 
* Herbert Simon, Carnegie-Mellon University 
* John Linvill, Stanford University 

Additional copies of the Electronics Issue are available for $3.00 each 

Send orders to: American Association for the Advancement of Science 
Department-Electronics 
1515 Massachusetts Avenue, NW, 
Washington, D.C. 20005 
(Remittance must accompany all orders under $5) 
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Noise-clamorous companion of man's 
progress - is becoming a significant enViron- 
mental problem. 

At the General Motors Research Lab- 
oratories we are seeking to reduce noise at its 
source through increased understanding of the 
mechanisms of noise generation. Simultaneously, 
we are studying human responses to traffic 
sounds. 

Were working on 
several hush-hush 

projects.. 

Considerable effort has been focused on 
tires, a major source of noise in both cars and 
trucks. Interestingly, air flow around the tire 
is not a significant noise source. But aerody- 
namic pumping between treads can be, de- 
pending upon tread pattern. Also important 
are tread Vibrations in the Vicinity of the con- 
tact patch. 

In another 
study, we are 
using signal co- ' 

herence analysis 
to relate cylinder , * 

combustion pres- 
it t sure to noise ra- 

diation. This is F1 General Motors 
part of an over- *EH!JEI 
all effort to learn Research Laboratories 
in detail how en- Warren, Michigan 48090 
gine structures 
transmit com- 
bustion - related 
noise. 

Is it possible to quantify the annoyance 
associated with traffic noise? Psychological 
studies in one suburban area established that 
an Leq measurement (average amount of 
sound energy reaching the ear per unit time) 
of 60 dB was the approximate threshold above 
which people were willing to pay for decreased 
annoyance. 

These research programs - and others 
being conducted at the Laboratories-are aimed 
at restoring one of life's more precious qualities 

- . a quiet environment. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Unfreezing the Future 
Science serves its readers as a forum for the pre- 

sentation and discussion of important issues related to Many proposed solutions to the energy dilemma-liquid metal fast breed- 
the advancement of science, including the presentation er reactors, fusion reactors, or some form of solar energy-have about them 
of minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been a curiously static quality. Not only are they seen by their enthusiasts as total 
reached. Accordingly, all articles published in Science- solutions, which is itself a presumptive notiort, but also they seem to be 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the advanced as if a decision could be made now or soon about the most 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are fffll- economical, clean, and safe way to provide energy for the next 1000 years. 
iated. After research, development, and demonstration, all that remained would 

Editorial Board be to put the requisite number of facilities in place and turn them over to 
1977 caretakers to keep them running. 

WARD GOODENOUGH DONALD KENNEDY Except that the world doesn't work that way. Human beings do not work 
CLIFFORD GROBSTEIN NEAL B. MILLER 
H. S. GUTOWSKY RAYMOND H. THOMPSON that way, either as individuals or as societies, and perhaps Americans in 
N. BRUCE HANNAY particular do not. On the contrary, we can expect that all kinds of unpredict- 

1978 able dynamic developments will occur during the next 25 years, let alone the 
RICHARD B. BALZHISER FRANK W. PUTNAM 
JAMES F. CROW MAXINE SINGER next 1000. Do we really think that we are at the pinnacle of human evolution 
HANS LANDSBERG PAUL E. WAGGONER and development, that all the most important inventions are past or within 
EDWARD NEY F. CARL WILLENBROcK 

our grasp? It is possible, but evidence weighs heavily on the side of 
Editorial Staff skepticism. 

Editor 
PHILIP H. ABELSON Moreover, we are too ignorant to make even semipermanent choices and 

Publisher Business Manager commitments. We have no more than educated guesses about the econom- 
WILLIAM D. CAREY HANS NUSSBAUM ics of energy sources now in prototype or planning stages, and the affordabil- 

Managing Editor: ROBERT V. ORMES ity of those that exist only in the imagination is purely conjectural. Nor do 
Assistant Editors: ELLEN B. MURPHY, JOHN B. we know much about safety, or carcinogenicity, or climatic effects. The 

RINGLE 

Assistant to the Editors: RICHARD SEMIKLOSE solutions of 1985 could look like dinosaurs before we got very far into the 
News and Comment: JOHN WALSH, Editor; PHILIP M. next millennium. 

BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, Within a very few decades (the exact date does not matter), oil and 
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS 
WADE. Editorial Assistant, SCHERRAINE MACK natural gas will have become minor energy sources, and the several new 

Research News: ALLEN L. HAMMOND, Editor; GINA sources in sight threaten to be more expensive, or dirtier, or more dan- 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGjI LI, gerous, or some combination of these. There have been, of course, past 
WILLIAM D. METZ, ARTHUR L. ROBINSON. EditorialAs transitions from old to new sources of energy, but they have been pleas- 
sistant, FANNIE GROOM 

Book Reviews: KATHERINE LIVINGSTON, JANET ant-always to cheaper sources and usually to cleaner, more convenient 
KEGG ones. Moreover, these transitions were not mandated. They occurred. This 

Cover Editor: GRAYCE FINGER time the transition promises to be painful and imposed. We are going to 
Editorial Assistants: JOHN BAKER, ISABELLA BOUL have to pay for energy, both in treasure and in undesirable side effects, and 

DIN, ELEANORE BUTZ, MARY DORFMAN, SYLVIA EBER- 
HART, JUDITH GIVELBER, CAITILIN GORDON, CORRINE the sooner we let prices reflect this fact the better off we will be in the long 
HARRIS, NANCY HARTNAGEL, OLIVER HEATWOLE, run. The trick is to find answers that minimize some combination of 
CHRISTINE KARLIK, RUTH KULSTAD, MARGARET 
LLOYD, JEAN RocKWooo, LEAH RYAN, LOIS SCHMITT, economic costs, dirt, and danger. 
YA LI SWIGART, ELEANOR WARNER 

Guide to Scientlfic Instruments: RICHARD SOMMER Unfortunately, this search turns up a conflict in values that threatens to 
Membership Recruitment: GWENDOLYN HUDDLE be irresolvable. Growth-oriented people give by far the greatest weight to 

Subscription Records and Member Records: ANN RAG- cost; they think economic growth, high incomes, and jobs are worth the 
LAND 

environmental side effects of what now promise to be the cheapest 
Advertising Representatives sources-coal and nuclear. But some people are gravely offended by dirt 

Director Production Manager and what it will do to health and climate, which rules out coal. And many 
EARL J. SCHERAGO MARGARET STERLING 

Advertising Sales Manager: RICHARD L. CHARLES are concerned mainly about safety: "What do dollars matter when human 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund,  lives are at stake?" They would eliminate the dangerous options before 
W. 42 St. (212-PE-6-1858); ScoTcH PLAINS, N.J. 07076: choosing the most economical among the rest. A subset of these would 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- accept "normal" risks, such as those of coal mining, but find intolerable any 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. increased risk of catastrophic damage, such as a war resulting from nuclear 
90211: Winn Nance, iii N. La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent proliferation. They want to rule out the nuclear option unless we can devise 
Hill Rd. (802-867-558i) 
EDITORIAL CORRESPONDENCE: iSiS Massachu- safeguards far superior to any now in prospect. 
setts Ave., NW, Washington, D.C. 20005. Phones: Faced with various and changing notions of unacceptability, with igno- 
(Area Code 202) Central Office: 467-4350; Book Re 
views: 467-4367; Business Office: 467-4411; Circulation rance and the knowledge that tomorrow probably will not resemble yester- 
467-4417; Guide to Scientific Instruments: 467-4480; day, it is imperative that we not freeze our future options, either in our 
News and Comment: 467-4430; Reprints and Per- 
missions: 467-4483; Research News: 467-4321; Review- minds or in our machinery. We must have a plan that can, and it probably 
ing: 467-4443. Cable: Advancesci, Washington. Copies will, be adjusted frequently as we learn. Our single clear criterion for the 
of "Instructions for Contributors' can be obtained from 
the editorial office. See also page xi, Science, 26 March future is flexibility-CHARLEs J. HITCH, Resources for the Future, 1755 
1976. ADVERTISING CORRESPONDENCE: Room Massachusetts Avenue, NW, Washington, D.C. 20036 
1740, ii W. 42 St., New York, N.Y. 10036. Phone: 212- 
PE-6-1858. 
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Science 

for Listening 

CANCER -the latest in the AAAS audiotape casseUe album series. 

WHY? This most baffling question is asked every day by ov.r 1000 Americans. Cancer, a disease of fear, anxieties, and of 
the unknown. A disease that strikes for no apparent reason. Is there an answer? Is there hope? On four hour-long cas- 
settes, science journalists interview 19 leading physicians and cancer researchers. Listen to what the experts in medical 

science know and the potential that research holds. The newest audiotape album from AAAS is accompanied by a 40-page 
booklet condensing much of the information contained in the series of tape-recorded narratives. Order the entire package 
or the booklet alone. 

List price: $49.95 Booklet alone: $2.50 
(special PREPAID member price: $44.95. Booklet alone: $2.00) 

AND NOW .. . for a limited time only, the Association is able to offer its readers the following proven favorites at a 
special low price to enable you to expand your collection. Which ones do you need for classroom discussions, personal 
study, or library reference? Look over the list and note how prices have been reduced. Increase your knowledge while 
we decrease our prices. Order NOW while the supply lasts. 

D Energy: A Dialogue physicists and the lay public can share "the 
A six-tape album plus booklet which thrill of discovery and the satisfaction of 
focuses on three major themes: the energy understanding." The accompanying 

 ORDER FORM what it is and how it got that way; booklet contains reproductions of many of 
crisis, the slides used in the original presentations 
the technological options, what they are 
and how much they will cost; and the List price: $k y.35OO Cancer Album 

interrelationship of energy with environ- $49.95 Retail ($44.95 AAAS member. 

ment and politics and how it affects our LII Speaking of Science prepaidl 

and family budgets To help you understand the world through Cancer Booklet 
lifestyles $2.50 Retail ($2.00 AAAS member. 
List price: $99< , 3,57 00 science, AAAS created this three-volume prepaidl 

series of audiotapes. Thirty-six conversa- 
tions between well-known scientists and Please send the tolluwing at the reduced 

[I] Origins science writers explore pertinent scientific prices: 

What is man's deepest mystery? How did issues, discoveries and topics of research. ____ Energy: A Dialogoe--$35.00 

life begin? What is the genesis, life, and Designed for listening both in the home ___ Odgins-$30.00 

death of stars? How was the universe and in the classroom, each volume con- Tbe Pbysical World-$55.00 
- 12 tllti hlfh Speaking of Science (Vol.11 

created? Four of the world's leading scien- tains sciniang a-our conversa- $35.00 
tists probe these and other questions in tions certain to spark hours of interesting Speaking of Science (Vol. III 

Origins, an audiotape album with four and informative discussions. The volumes -$35.00 
50-minute casseftes and accompanying may be purchased separately or in a set. Speaking of Science (Vol. 1111 

booklet. For the inquisitive mind, for the Quantities are limited. ____ Speaking of Science lTbree-Volome 

science student, for anyone who wants to A partial listing of conversations Set) -$85.00 
learn more about his own origin or that Volume I: Health Care and Delivery; Tech- TOTAL NvIOUNT ENCLOSED ________ 
of his world. nology Tod  Finit arth., Cbeck or Purcbase Order moat accompany 

List price:  $3OO0 List  00 all orders. 00 NOT SEND CASH 

Name ______________________ 
Volume II: The Dilemma of Prisons; New 

LII The Physical World Dimensions in Human Genetics; Energy Address ________________________ 
Designed for the graduate physicist and Rationing. City 

other scientists, The Physical World con- List price: 99?  3$? 00 
tains six lectures selected from presenta- State, Zip 

tions at the 14th General Assembly of the Volume III: The Science of Violence; Popu- Mail to: 

International Union of Pure and Applied lation Policy and Human Development; AAAS. Dept. Al 

Physics. The lectures explore such topics The Earth's Fire. f 1515 Massarbusens Ave.. NW. 

as the theory and techniques of scattering List price: $39,9< p 3 00 Wasbingion DC. 2001)5 (Please allow 6 8 weeks for deliveryl 

methods, the evolution of solid state 
theory, the various types of nuclear pheno- Three-Volume Set (Vols. I-Ill) 
mena, as well as questions about how List price: 8 57 00 
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