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the small-sample ultracentrifuge. 

The new 300 fixed angle rotor holds up to 240 ul The new Batch Rotor rapidly pellets 2 to 7 ml The new Electron Microscopy Particle 
per tube and provides forces up to 178,000 g. - of material. x Counting Rotor is useful for virus research. 

11 - ,.I--- 

The Airfuge? air-driven ultracentrifuge, with its high 
forces and speeds, is unsurpassed for centrifuging small 
samples rapidly. The Airfuge continues to grow in versa- 
tility. Now there are five rotors to choose from for 
numerous applications. 

Two fixed angle rotors, the 180 and the new 30? 
rotor, can pellet any material that can be sedimented in a 
full-sized ultracentrifuge, but in a fraction of the time. 
The rotors accelerate to a maximum speed of 95,000 rpm 
in just 30 seconds. They can be used for separations 
ranging from molecular weight determination studies, 
binding studies, cellular separations, lipoprotein fraction- 
ation, to steroid hormone receptor assays. 

The Batch Rotor pellets material in a polyethylene 
liner or in the rotor body itself. The Electron Microscopy 

Particle Counting Rotor sediments particles uniformly 
onto the surfaces of specimen grids for rapid, accurate, 
and reliable detection and counting. The unique Chylo- 
micron Rotor clarifies lipemic sera by flotation of chylo- 
microns in just ten minutes. 

The Airfuge ultracentrifuge uses ordinary laboratory 
air pressure to spin rotors almost friction-free on a cush- 
ion of air. It's efficient, quiet, and simple to operate. Ask 
about the 30-day free trial offer for the Airfuge. For a 
description of the Airfuge and its applications, write for 
the new Airfuge brochure, SB-557, to Beckman Instru- 
ments, Inc., 1117 Califomia Ave., Palo Alto, CA 94304. 
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THE LANGUAGE OF SCIENCE 

PUBLISHING CORPORATIONnounces PUBLISHING CORPORATION 

How We Know 
An Exploration of the 
Scientific Process 
by Martin Goldstein 
and Inge F. Goldstein 
"... .a beautiful illustration of how the 
case history approach may be used to 
make science more humane, under- 
standable and appealing to students, 
teachers, and the general public." 

-Jane Butler Kahle, 
The American Biology Teacher 

376 pp., 1978, $14.95 

Data 
Communications 
An Introduction to 
Concepts and Design 
by Robert Techo 
Data Communications introduces the 
reader to the basic concepts of the field, 
enabling him to read technical literature 
and effectively evaluate proposals for 
the implementation of data communica- 
tions systems. A volume in Applications 
of Modern Technology in Business. 
approx. 300 pp., illus., 1980, $24.50 

How to Obtain 
Abundant Clean 
Energy 
by Linda Baine McGown 
and John O'M. Bockris 
How to Obtain Abundant Clean Energy 
offers an extremely lucid account of 
various facets of energy-explaining 
what energy is, where we can get it now, 
why present sources won't work for the 
future, and what alternatives are 
available. approx. 275 pp., illus., 1980, 
$14.95 

Biological 
Regulation and 
Development 
Volume 2 
Molecular Organization 
and Cell Function 
edited by Robert F. Goldberger 
This volume cuts across the prokary- 
otic-eukaryotic border, discussing a 
broad range of topics including regula- 
tion of enzyme activity, protein folding, 
the regulation of cell behavior by cell 
adhesion, arfd immune response genes 
in the regulation of mammalian immu- 
nity. approx. 700 pp., illus., 1980, 
$49.50 

Genetic Disorders 
and the Fetus 
Diagnosis, Prevention, 
and Treatment 
edited by Aubrey Milunsky 
Genetic Disorders and the Fetus 
represents a major critical repository of 
facts and guidance concerning all 
aspects of prenatal diagnosis. Acknowl- 
edged experts in the field evaluate 
subjects ranging from the required 
genetic counseling to the intricacies of 
establishing prenatal diagnoses. 730 
pp., illus., 1979, $49.50 
Available from Igaku Shoin in Japan 
and Okinawa. 

Hydrocarbons and 
Halogenated 
Hydrocarbons in 
the Aquatic 
Environment 
edited by B. K. Afghan 
and D. Mackay 
This volume discusses the characteriza- 
tion, identification, and analysis of 
hydrocarbons and halogenated hydro- 
carbons in the aquatic environment. 
Advanced techniques for monitoring the 
distribution, incidence, biological effects, 
and environmental pathways of these 
pollutants are evaluated. Environmental 
Science Research, Volume 16. 602 pp., 
1980, $59.50 

Circle No. 126 on Readers' Service Card 

Monoclonal 
Antibodies 
edited by Roger H. Kennett, 
Thomas J. McKearn, and 
Kathleen B. Bechtol 
This volume reviews the broad applica- 
tions of monoclonal antibody technol- 
ogy, and discusses potential uses for 
these highly specific reagents. All areas 
to which monoclonal antibodies have 
been applied are covered, with details 
on the production of antibodies against 
both new and previously identified cell 
surface antigens. approx. 450 pp., illus., 
1980, $29.50 

Safety with Lasers 
and Other 
Optical Sources 
A Comprehensive 
Handbook 
by David Sliney 
and Myron L. Wolbarsht 
This new book thoroughly reviews 
current knowledge of biological hazards 
from optical radiation and lasers, 
presents current exposure limits, and 
provides a wealth of information 
required for the control of health 
hazards. approx. 950 pp., 1980, $49.50 

Electronic 
Interpretation of 
Organic Chemistry 
A Problems-Oriented 
Text 
by Fredric M. Menger 
and Leon Mandell 
Electronic Interpretation of Organic 
Chemistry familiarizes the student with 
the principles governing organic reac- 
tivity, providing a "feel" for organic 
chemistry impossible through memory 
alone. It is an invaluable supplemental 
text for both undergraduate and gradu- 
ate students. approx. 225 pp., illus., 
1980, $27.50 text edition: $12.50 

PLENUM 
PUBLISHING 

CORPORATION 
227 West 17th Street 

New York, N.Y. 10011 
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New Varian instruments help you solve 



tough problems in the biological science lab 1~~~~ ~ ~ . . . . 1 

When solutions to biological problems 
require the latest in quality instruments, con- 
sider Varian. Here are some of the newest 
research and analytical instruments 
available. Plus some of the application 
areas they can help you with. 

I Separate proteins and peptides, nucleo- 
sides, nucleotides, PTH-amino acids and 
fatty acids with the new microcomputer-CRT- 
based Model 5000 Liquid Chromatograph. 
In the chromatogram shown, peptide 
species differing only in a single amino 
acid are sharply separated. 

The 5000 will store nine complete separation 
methods in memory for instant call-up. Saves 
time. Makes method development easy. 
Reader Service No. 137 

2 Do enzyme 
assays on micro- 
samples with the 
new SF-330 Spec- 
trofluorometer. It 
gives you broad bio- 
analytical capability 
at modest cost. 
The SF-330's 
special microflow 
cell also lets you 
measure PNAs, 
vitamins, drugs and 
amino acids after 
separation by liquid 
chromatography. 
Reader Service 
No. 138 = 340 nm. slit = 10 nm 

Em = 465 nm, slit = 20 nm 
Temperature 27?C 

3 Investigate drug metabolism, study 
the topography of binding sites, enzymatic 
reactions, membrane structure, and the 
effects of anesthetics with the E-109E EPR 
Spectrometer System. 
By using spin-labeled analogues or by iden- 
tifying indigenous free radicals associated 
with cells, tissues, proteins, etc., the E-109E 
provides important structural and environ- 
mental information-often not obtainable by 
other methods. This information can be 

Before (A) and after (B) administration of 
anesthetic. 

stored by the E-900 EPR data system for 
future comparison and manipulation. 
Reader Service No. 139 

4 Measure enzyme activity at 0.0005 
A/min with the new Models 210 and 219 
UV-Vis Spectrophotometers. You don't have 
to concentrate your column fractions when 
the activity is low and you don't have to dilute 
your samples when highly turbid material is 
present. The Models 210/219 will handle 
them all. 

Chromatograph. Use it to analyze haloforms 
and other environmental contaminants. 
The modular, fully automatable 3700 lets 
you choose exactly what you need 
for your application. 
New element-specific detectors and a new 
easy-to-use capillary system give you extra 
capability. Reader Service No. 141 

6 Use the new Varian AA-875 Atomic 
Absorption Spectrophotometer to measure 
electrolytes in tissues, cells, and fluids; 
determine toxicity; nutrient and metabolic 
activities; therapeutic effects of some 
67 elements. Extreme sensitivity of the AA 
technique enables characterization of 
microliter samples. Reader Service No. 213 

Replicate measurements of lead in blood-acid 
solution, using carbon rod atomizer. Sample 
volume 2 l1. Lead level 400 pg. Relative standard 
deviation 3.2%. 

Varian applications support personnel will be 
on hand at FASEB and at ASBC to introduce 
you to the latest in Varian instruments and 
the ways in which they might help you solve 
tough problems in your own laboratory. 

And Models 210/219 have routine sampling 
kinetics systems that will sip a 500-,1 sample 
and in 15 seconds measure its kinetics at 20?, 
25? 30? 32? or 37?C. To make interpretation 
easy, the instrument will print all results on 
its microprocessor-based Smart Printer. 
Reader Service No. 140 

5 Analyze for drugs and drug metab- 
olites, steroids, lipids and carbohydrates in 
biological samples with the Model 3700 Gas 

For immediate assistance contact: 
611 Hansen Way, Palo Alto, CA 94303 * Florham Park, NJ 
(201) 822-3700 * Park Ridge, IL (312) 825-7772 ? 
Houston,TX (713) 783-1800 * Los Altos, CA (415) 968-8141 
In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland. 



Explore the natural sciences with 

AGING IN 
NONHUMAN PRIMATES 
Edited by Douglas M. Bowden, M.D. Here is the 
first comprehensive collection of research data 
on all aspects of aging in nonhuman primates. 
Evaluating research done with macaques, ba- 
boons, and other species, its 40 expert contrib- 
utors discuss both the biology and pathology of 
aging in the major physiological systems. They 
examine the degenerative factors of aging that 
begin in the early years, behavioral changes that 
result from aging, and the effects of stress and 
pharmacological intervention. Of special inter- 
est are the reports on the Macaca nemestrina 
Project 77 and the findings from the Soviet pri- 
mate center at Sikhumi. 1979, 450 pp., illus., 6 
x 9, $27.50 

To order this book 
Circle No. 317 on Readers' Service Card 

BEHAVIORAL SEX 
DIFFERENCES 
IN NONHUMAN PRIMATES 
By G. Mitchell, Ph.D. The first full-scale over- 
view of psychobiological sex differences in pri- 
mates, this book examines laboratory and field 
research findings in primatology, zoology, ani- 
mal behavior, animal husbandry, anthropology, 
psychology, psychiatry and endocrinology. 
Taxonomically organized, it discusses all 55 
genera of primates and gives full attention to 
physical sex dimorphism, hormonal influences, 
responses to birth, infant care, domination, 
communication, the effects of pathological con- 
ditions and much more. Fully assessed are im- 
plications for the study of human behavior. 
1979, 544 pp., illus., 6 x 9, $27.50 

lb order this book 
Circle No. 318 on Readers' Service Card 

CAPTIVITY AND-BEHAVIOR 
Primates in Breeding Colonies, 
Laboiratories, and Zoos 
Edited by Joseph Erwin, Terry L. Maple and G. 
Mitchell. This important volume analyzes the in- 
fluence of captivity on eleven species of apes 
and monkeys. Stressing the role of behavioral 
measurement in the management of captive pri- 
mates, the authors discuss environmental en- 
richment techniques, crowding, birth in captiv- 
ity, behavioral engineering, and the development 
of social bonds and abnormal behavior patterns. 
Here are ways to encourage adequate behavioral 
development and to reduce aggressiveness and 
depression, along with information on factors 
that may relate to human development and be- 
havior. 1979, 320 pp., illus., 6 x 9, $22.50 

lb order this book 
Circle No. 319 on Readers' Service Card 

650 

SELYE'S GUIDE TO STRESS 
RESEARCH 
Volume I 
Edited by Hans Selye. A virtual encyclopedia of 
the study of stress, this outstanding collection of 
articles was written by the most qualified au- 
thorities in the field today, and put together by 
Hans Selye, father of the stress concept. The 
work provides penetrating analysis of the causes 
and consequences of stress, as well as ways to 
prevent or lessen distress and increase eustress. 
The concept of eustress receives special atten- 
tion in Dr. Selye's Epilogue. 

The latest psychological findings 
The reader will find meticulous treatment of all 
the psychological implications of stress, includ- 
ing: how stressful life events affect levels of 
response . . the role of defense mechanisms in 
stress response . . . the nature of communica- 
tion between unconscious cognitive activity and 
conscious awareness . . and how unconscious 
activity evokes physiological change. There is 
also full discussion of the stress arising from 
social relationships, tension reduction tech- 
niques, and how adaptational outcomes are af- 
fected by mediating cognitions, emotions and 
other coping processes. 

The physiological element of stress 
On a more physiological level, the book addres- 
ses: psychoneuro-endocrine aspects of stressful 
interactions, sex differences in stress response, a 
comprehensive plan for coping with stress- 
induced disease, and the role of endorphins, 
along with many other vital subjects. 

This monumental reference leaves no relevant 
topic on stress unexamined. It is the only book 
of its kind - authoritative, comprehensive, and 
a testament to the dedicated research of Dr. Hans 
Selye. 1979 (November), 450 pp., 6 x 9, $22.50 

1b order this book 
Circle No. 316 on Readers' Service Card 

A DICTIONARY OF BOTANY 

By R. John Little and C. Eugene Jones. This 
exceptional book answers the need for a dictio- 
nary of botany that is at once comprehensive, 
authoritative, and up-to-date. Containing nearly 
5,500 definitions culled from over 100 sources, 
it is the first modern American dictionary of 
botany to be illustrated with original line draw- 
ings enhancing over 400 definitions of plants, 
plant tissues, microorganisms and more. You 
will find precise, detailed coverage of plant 
speciation, pollination biology and reproductive 
biology . . . definitions of terms from chemistry 
and physics that relate to botanical research . . . 
and full explanations of new terms previously 
found only in specialized books and papers. 
1979, 400 pp., 6 x 9, illus., $18.50 

lb order this book 
Circle No. 315 on Readers' Service Card 

BIOLOGICAL PATHS TO 
SELF-RELIANCE 
A Guide to Biological Solar Energy 
Conversion 

By Russell E. Anderson, Ph.D. Reflecting the 
awareness that our long-term survival depends 
on our ability to obtain food and fuel in an 
ecologically sound manner, this trend-setting 
work describes a biological solar-energy conver- 
sion system that uses natural processes to pro- 
vide food, fuel, fertilizer and waste recycling in 
a healthy environment. The author details the 
resources and research needed to implement the 
system, including enzymatic, microbiological 
and thermochemical means of converting 
biomass to usseful energy. 1979, 367 pp., illus., 
6x9, $18.95 

1b order this book 
Circle No. 314 on Readers' Service Card 

HANDBOOK OF DREAMS 
Research, Theories and Applications 
Edited by Benjamin B. Wolman, Ph.D. Dreams 
- what do they mean? Why do we dream? This 
handbook analyzes the entire dream process, 
covering all the theories and research from the 
time of Freud to the present. It includes discus- 
sion of the latest findings on REM and the stages 
of sleep. The contributors - who number among 
the most renowned experts in the field of dream 
analysis - also examine new therapeutic tech- 
niques that utilize dream analysis in the treat- 
ment of neurotic and psychotic disorders. 1979 
(October), 512 pp., illus., 6x 9, $19.95 

1b order this book 
Circle No. 313 on Readers' Service Card 
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a pioneer --Van Nostrand Reinhold 

CONSTANTS OF 
DIATOMIC MOLECULES 

By K.P. Huber and G. Herzberg. This is the 
fourth and latest volume in the famous series on 
molecular spectra and molecular structure super- 
vised by Nobel laureate Gerhard Herzberg. It 
contains a critical compilation of available data 
for all diatomic molecules and ions known at 
present-over 900 diatomic species in all. The 
information presented-including electronic en- 
ergies, vibrational and rotational constants, and 
observed transitions-greatly reduces the need 
for time-consuming literature searches. Compre- 
hensive data and aplenitude of references provide 
a resource unmatched today. 1979, 736 pp., 7 x 
10, $27.50 

To order this book 
Circle No. 311 on Readers' Service Card 

WESTCOTT'S PLANT DISEASE 
HANDBOOK 
Fourth Edition 
By Dr. Cynthia Westcott, revised by Dr. R. Ken- 
neth Horst. This latest edition of a classic work 
in the field offers professional and home garden- 
ers the latest diagnostic and disease control in- 
formation, featuring complete listings of all 
symptoms and side effects. It incorporates cur- 
rent chemical and pesticide regulations, 
taxonomic changes in bacteria and fungi, and 
up-to-date research findings on viruses and 
virus-like agents. 1979, 832 pp., 74 illus., 8 
color plates, 6 x 9, $32.50 

Tb order this book 
Circle No. 310 on Readers' Service Card 

AMERICAN SPIDERS 
Second Edition 

By Willis J. Gertsch. This profusely illustrated 
guide focuses on the numbers, kinds, morphol- 
ogy, life histories, and behavior of 3,000 species 
of North American spiders. Reflecting the large 
body of current information concerning these 
strange and complex animals, it traces their life 
history from emergence from the egg sac, 
through courtship, mating, and egg laying. De- 
scribed in detail are silk spinning, evolution, dis- 
tribution, and the spider's role in maintaining the 
ecological balance. Separate sections are devoted 
to each of the four major groups of spiders-the 
mygalomorphs, the cribellate spiders, the aerial 
web spinners, and the hunting spiders. 1979, 289 
pp., 139 photos., including 70 infull color, 6x 9, 
$24.95 

To order this book 
Circle No. 309 on Readers' Service Card 

A COMPANION TO 
THE LIFE SCIENCES 

Edited by Stacey B. Day. Featuring extensive 
coverage of the biological and clinical sciences, 
here is an authoritative guide that provides essen- 
tial information without the need to search 
through countless volumes. Over 100 key articles 
are included, each one focusing on a specific new 
area of importance in the medical professions. 

A special section on data processing and com- 
munications analyzes their present and future im- 
plications for those involved in the medical field. 
Biosocial development is covered with particular 
emphasis on medical practice in rural areas. 

A Companion to the Life Sciences is a vital 
source of current information in areas such as: 
Aging process * Analgesics * Cancer * Cellular 
engineering ? Coronary heart disease and stroke ? 
Experimental surgery * Gastro-intestinal disor- 
ders ? Genetics * Hormones * Lung disorders ? 
Rural medicine ? Psychopharmacology ? Stress ? 
Viral infection, and many other subjects. 

The book's impressive list of contributing au- 
thors represents universities and organizations 
that have pioneered new avenues of research in 
the medical field. Stacey B. Day, M.D., Ph.D., 
is Head of Biomedical Communications and Edu- 
cation at the Sloan-Kettering Institute for Cancer 
Research. 
1979, 475 pp., illus., 6 x 9, $24.50 

To order this book 
Circle No. 308 on Readers' Service Card 

FREE EXAMINATION 

To order 15-day examination copies of any of 
these books, simply circle the appropriate num- 
ber(s) on the Reader Service Card. At the end of 
15 days, if satisfied, send your remittance, plus 
postage, handling, and your local sales tax. Oth- 
erwise, return the books and owe nothing. 

Offer good in U.S.A. only. Payment must ac- 
company orders with P.O. box addresses. Prices 
subject to change. 

THE STRESS 
OF MY LIFE 
Second Edition 

By Hans Selye. Internationally-known stress re- 
searcher Hans Selye brings the story of his life's 
work up to date and tells more about himself. He 
unfolds the joys, struggles, and tragedies of his 
73 years, reveals the formation of his ideas on 
stress, and shows how he developed the code of 
behavior which has been of great help in his own 
work. This important new edition offers insights 
into the mechanisms and manifestations of stress 
as well as practical advice for coping with the 
stress of life today. 1979, 290 pp., illus., 6 x 9, 
$12.95 

To order this book 
Circle No. 307 on Readers' Service Card 

INTEGRATION 
AND COORDINATION 
OF METABOLIC PROCESSES 
A Systems Approach 
to Endocrinology 

By J.H.U. Brown. Here is the first full-scale 
study of the interrelationships and coordination 
that occur among endocrine systems. Using engi- 
neering control diagrams to explain metabolic 
processes, it gives a clear picture of the way that 
bodily organs acting together and separately con- 
trol metabolic processes. A separate section is 
devoted to each organ system, showing how it 
relates to other organ systems and how all the 
organs work together to regulate metabolic proc- 
esses. 1978, 248 pp., 67 illus., 6 x 9, $16.95 

To order this book 
Circle No. 306 on Readers' Service Card 

DEGRADATION OF CHEMICAL 
CARCINOGENS 
An Annotated Bibliography 
By M.W. Slein, Ph.D. and E.B. Sansone, Ph.D. 
Written by experts in laboratory safety, this hand- 
book will prove invaluable to anyone whose work 
involves the disposal, decontamination, or degra- 
dation of chemical carcinogens. Doctors Slein 
and Sansone have compiled -in an easy-to-use 
tubular forinat-degradation and disposal proce- 
dures for chemicals identified as potentially 
carcinogenic by the U.S. Department of Health, 
Education, and Welfare. Sixty-eight tabulations 
illuminate the general types ofdegradative proce- 
dures involved with each chemical or chemical 
group and cite highlights of pertinent publica- 
tions. 1979, 186 pp., 6 x 9, $22.50. 

To order this book 
Circle No. 323 on Readers' Service Card 
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OUR NOVA 4 HAS 
ALL THE LATEST 
FEATURES. INCLUDING 
EARLY DELIVERY. 

That's why you should contact us 
right now for fast delivery of one of 
the most popular, compatible, re- 
liable computer systems ever made 

the Data General NOVA? 4. 
Our NOVA 4/C is the compo- 

nent OEM's dream come true, 
combining low price with reliability 
and flexibility. 

The NOVA 4/S offers fast 
scientific processing through its 
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Announdng the 5th Annual 

AAAS 
Colloquium on 

R&D Policy 
19-20 June 1980 
The Shoreham Hotel 
Washington, DC 

This highly successful Colloquium, 
sponsored by the AAAS Commit- 
tee on Science, Engineering, and 
Public Policy, will bring together 
leaders in government, industry, 
and the scientific and technical 
communities to address issues re- 
lating to R&D and public policy 
making in an inflationary envi- 
ronment. Topics will include: 
* Federal R&D Issues in the FY 1981 

Budget * the original FY 1981 
budget and the budget revision ? 
impact of inflation; 

* Industry R&D and the Economy - 
problems of R&D in industry ? 
implementing federal policies 
on innovation ? coping with 
inflation; 

* Science and Research at Universities 
outlook for federal funding of 
research ? impact of 
demographic changes on 
university needs and 
capabilities * federal policies and 
priorities ? public accountability; 

* State and Local Interests in R&D - 
federal R&D and state and local 
needs * state and local funding 
of R&D ? technology transfer. 

RESEARCH AND DEVELOPMENT: 
AAAS REPORT V by Willis H. Shap- 
ley, Albert H. Teich, Gail J. Breslow, 
and Charles V. Kidd, will be pro- 
vided to Colloquium registrants. 
The Report covers R&D in the fed- 
eral budget and other topics relat- 
ing to R&D and public policy. Reg- 
istrants will also receive the pub- 
lished proceedings of the confer- 
ence. 

For program and registration in- 
formation, write: 

R&D Colloquium 
AAAS Office of Public Sector 

Programs 
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trough where sinking air is generally 
found. 

Hence, the suggested hypothesis is ten- 
able only if the airburst occurred on ei- 
ther 28 January or 10 February 1958. 
Or-to turn the argument around-how 
about accepting the cause-hypothesis 
and concluding that the weather maps 
for the Soviet Union pinpoint the times 
of the nuclear tests? 

E. PAUL MCCLAIN 
National Environmental Satellite 
Service, National Oceanic and 
Atmospheric Administration, 
Washington, D.C. 20233 

References 
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on). 

We find some of Postol's allegations 
disturbing, incorrect in a number of 
places, and not relevant to our article. 
Corrections and comments are in or- 
der. 

High-yield thermonuclear devices 
were never exploded in Nevada. Such 
experiments were conducted only in the 
Pacific test range. 

Information on fallout from U.S. nu- 
clear weapons tests has been well docu- 
mented for many years and is readily 
available to those wanting it, particu- 
larly to those residing in the vicinity 
of the Nevada Test Site. Information 
on fallout from all U.S. nuclear weap- 
ons tests was published in the semi- 
annual reports of the Atomic Energy 
Commission (AEC), beginning with 
Trinity (1), the first nuclear weapons test 
conducted in July 1945. In addition, two 
extensive hearings (2) were held by sub- 
committees of the Joint Atomic Energy 
Committee (27 May to 3 June 1957 and 5 
to 8 May 1958). These contain tables of 
the exposures to the off-site population 
and, in some cases, the measured fallout 
patterns. In particular, the 16th report (3, 
pp. 48-52) of the AEC gives the ex- 
posures to populations from operation 
Upshot-Knothole in 1953, which contrib- 
uted the major exposure to the popu- 
lation of southwest Utah. 

Before a test series at the Nevada site, 
senior members of the test organization 
visited the surrounding communities to 
inform them of the program, outline the 
protection measures being taken, and to 
answer questions. Movies of previous 
nuclear tests were shown, and informa- 
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Radiation monitors from the Public 
Health Service were assigned to a com- 
munity, held discussion sessions, and 
lived and worked in the community. 
Resident monitors were augmented by 
roving monitors in radio contact with the 
test organization. In addition, the state 
health officers in Nevada, Utah, Cali- 
fornia, and Arizona were kept advised. 

The phenomenology of fallout was 
described in 1950 (4) and in updated 
editions (5) of the same publication. 
These have been available from the 
Governmental Printing Office for a nom- 
inal fee. 

With reference to Postol's final sen- 
tence, we can only paraphrase Medve- 
dev's allegations: Hundreds killed, tens 
of thousands injured, more than 1000 
miles seriously contaminated and closed 
to the public. We repeat that we find 
it hard to believe that such a calamity 
could occur and the event not be dis- 
cussed in detail by more than one indi- 
vidual in 20 years. 

Dyson raises an interesting and valid 
point. The thermal fission cross section 
of plutonium-239, indeed, displays a res- 
onance at 0.3 volt, the value of which, at 
the peak of the resonance, is about three 
times the cross section at 0.025 volt. This 
resonance is sufficiently large that the 
fission and absorption cross sections 
are influenced by it even at thermal 
energies (0.025 volt). The usual relation 
between cross section and energy (E) is 
that the cross section decreases inverse- 
ly as the neutron velocity (v) increases; 
the resonance changes this relation so 
that the cross sections decrease less 
rapidly with increasing E or v, and, 
for a very highly moderated fissioning 
system, the resonance produces a posi- 
tive temperature coefficient of reactivity, 
albeit small at low temperatures. 

This effect is explained as follows. The 
neutron multiplication factor of (for ex- 
ample) a plutonium-239-water system 
can be written 

vk- Pu)//X(Pu) 
1 + la (H20)/Xa (Pu) 

in which v = neutrons per fission, the 5 
are macroscopic cross sections, and f 
and a refer to fissions and absorptions. 
Thus, if the ratio Ea(H20)/Za(Pu) is both 
large and decreasing faster with increas- 
ing temperature than the ratio E(Pu)/ 
Sa(Pu), the reproduction number will in- 
crease with temperature-a positive co- 
efficient. The dominance of the denomi- 
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ing temperature than the ratio E(Pu)/ 
Sa(Pu), the reproduction number will in- 
crease with temperature-a positive co- 
efficient. The dominance of the denomi- 
nator, however, implies very high mod- 
eration; the first significant effect of the 
fissioning of such a sluggish system will 
be to boil water, both expanding the sys- 
tem and reducing moderation. Reactivity 
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would then decrease rather than in- 
crease. 

We agree that a study with a rigor- 
ously correct computer program (these 
are called coupled neutronic-dynamic- 
thermodynamic codes) is necessary to 
establish this qualitative discussion in a 
quantitative manner and should be done 
to settle the question. We reassert, how- 
ever, that widespread dispersal of fission 
products by such a mechanism is mon- 
umentally difficult and a most unlikely 
mechanism to cause them to be airborne, 
especially over 1000 square miles. 

We thank McClain for advising us that 
500-millibar charts for the entire North- 
ern Hemisphere are available, especially 
for the period from 1957 to 1958. 

WILLIAM R. STRATTON 
Los Alamos Scientific Laboratory, 
University of California, 
Los Alamos, New Mexico 87544 
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Significant Sevens 

In his recent article on Oral Roberts 
"And God said to Oral: Build a hospital" 
(News and Comment, 18 Apr., p. 267), 
William J. Broad observes that secular 
forces in the form of the 1974 National 
Health Planning and Resource Develop- 
ment Act (NHPRDA) forced Roberts to 
reduce the number of beds in his City of 
Faith "Health Care and Research Cen- 
ter" from 777 to 294. Due to the biblical 
significance of the number seven, Rob- 
erts went so far as to liken the NHPRDA 
to the Devil. However, both Broad and 
Roberts seem to have missed God's Di- 
vine Order as expressed through the 
NHPRDA. 

Mirabile dictu, 294 is equal to 
7 7 7- 7- 7. Thus, Roberts may 
wish to note that the new 294-bed City of 
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In the Napco 7000 series 
water jacketed automatic CO2 
incubator the shelf standards 
and plenums can 
be easily removed 
in less than five 
minutes, then 
autoclaved or 
swabbed. This 

leaves an empty, 
perfectly smooth 

stainless 
chamber that 

can be swabbed 
for easy manage- 

ment of spores and 
contaminating 
organisms. 

All other 
water jacketed 
automatic CO2 
incubators have permanent 
protuberance resulting in 
difficult to clean corners and 
angles where organisms can 
remain to contaminate future 
experiments. 

This is just another 
elusive benefit of Napco?, 
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who invented the water 
jacketed CO2 incubator, 
automatic CO2 controls, and 
the famous internal 
temperature probe that 
assures accurate temperature 
reading of the chamber. 

Available in single or 
space saving vertical models. 
Write for brochure. 

If you should ever have 
an equipment breakdown... 
a Heinicke/Napco 
Minute Man will be on his 
way to you in 48 hours. 
You'll seldom need the 
Minute Man service, because 
Heinicke and Napco 
instruments are built to work. 
But if you do, dial toll-free 
800-327-9783. 

13tio0ll Appliance Co. 
A Heinicke Company 
3000 Taft Street, Hollywood, Fl. 33021 
800-327-9783 or (305) 987-6101 
Available at the following dealers: 
Curtin-Matheson, Fisher Scientific Co., Preiser, 
Sargent-Welch, S.G.A. Scientific, Scientific 
Products, Arthur H. Thomas Co., VWR. 
In Canada: Canlab, Fisher Scientific Co. Ltd., 
Sargent-Welch of Canada Ltd. 
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McGraw-Hill ENCYCLOPEDIA OF 
ENVIRONMENTAL SCIENCE 
2nd Edition 
Edited by S. P Parker and the Staff of the 
McGraw-Hill Encyclopedia of Science and 
Technology 
This highly respected reference has been 
extensively revised and expanded to present the 
most current information available on the 
environment and ecology. New feature articles 
spotlight environmental analysis and protection, 
urban planning, and other current considerations. 
858 pp., 650 illus., $34.50 

McGraw-Hill ENCYCLOPEDIA 
OF OCEAN AND ATMOSPHERIC 
SCIENCES 
Edited by S. P. Parker and the Staff of the 
McGraw-Hill Encyclopedia of Science and 
Technology 
This comprehensive, interdisciplinary 
approach, featuring articles from over 200 
international authorities, provides in-depth 
coverage of all facets of oceanography and 
meteorology. It offers both theoretical and 
practical information on many topics, including 
atmospheric pollution, weather modification, 
marine resources, hydrologic and energy cycles, 
and satellite programs. 
580 pp., illus., $34.50 

THE OCEAN WORLD 
ENCYCLOPEDIA 
By Donald G. Groves and Lee M. Hunt 
Some 400 lively articles and more than 235 
breathtaking illustrations explore all the most 
important and exciting aspects of the world's 
oceans and the ocean sciences. Subjects 
include marine biology, geology, ecology, and 
resources; oceanography; meteorology; ocean 
engineering; and geography. 
448 pp., 225 illus., $29.95 

McGraw-Hill MODERN W 
SCIENTISTS AND ENGINEERS 
Edited by S. P. Parker and the Staff of the 
McGraw-Hill Encyclopedia of Science and 
Technology 
More than 1,100 of the world's outstanding 
achievers in the scientific area are depicted in 
this up-to-date work, in articles that are more 
than 90 percent autobiographical. Represent- 
ing a completely revised and expanded edition 
of the well-received two-volume Modern Men of 
Science, these three volumes include some 300 
new articles plus revisions of 45 percent of the 
original articles. Featuring accounts of more 
than 200 Nobel Prize winners, this edition 
describes in detail the problems and solutions of 
each individual's work. 
1,366 pp., illus., $110.00, three volumes 

I 
SCIENCE, VOL. 208 Circle No. 342 on Readers' Service Card 

I 
656 

I~~~~~~- 

:Illl~~l~~rlllll'll~~F~I;l'i?~~~?III~~JI;~I I 



From the graphics leader. 

Tektronix announces its 

week-long workshops on 4020 
and 4050 Series graphics. 

Please reserve space(s)inyour 4020 O4050 
Learn proven methods workshop. 

of increasing your productivity Datstpreference 2ndpreference 

and graphing efficiency. ame 

oil up your sleeves. The 
new Tektronix hands-on work- 
shops are geared to help you 
acquire new skills and to fully 
understand the capabilities of 
the Tektronix 4025 Computer 
Display Terminal, the 4027 
Color Graphics Terminal, and 
the entire series of 4050 desk- 
top computer systems. You'll 
learn fast with classroom lec- 
tures and daily supervised 
exercises. 

The workshops teach standard 
as well as optional features, 
with emphasis on graphing 
and high-resolution graphics, 
peripherals and software. 

Mark your calendar. Work- 
shops open for enrollment are 
listed below; five days, $600.00 
fee. 
Contact Tektronix to register 
now. To assure individual atten- 
tion, we've limited enrollment 
to 12 in each class. You can re- 
serve your space today by call- 
ing the IDD Training Registrar 
collect at (503) 642-8951. Or 
mail the coupon to: 

Tektronix, Inc. 
Attention: IDD Training Registrar 
53/039 
RO. Box 1700 
Beaverton, OR 97075 

ToIWtronix? 
COMMITTED TO EXCELLENCE 

Circle No. 328 on Readers' Service Card 

Title 

Company 

Address 

City State Zip 

Phone 

4020 Series Operator Workshops 
210 Santa Clara, CA June 23-27,1980 
211 Rockville, MD July 21-25,1980 
212 Santa Clara, CA Aug. 11-15,1980 
213 Rockville, MD Sept. 29-Oct. 3,1980 
214 Santa Clara, CA Nov. 3-7,1980 

4050 Series Operator Workshops 
125 Santa Clara, CA June 9-13 
126 Rockville, MD June 16-20 
127 Rockville, MD Aug. 4-8 
128 Rockville, MD Aug. 18-22 
129 Santa Clara, CA Sept. 8-12 
130 Santa Clara, CA Sept. 22-26 
131 Santa Clara, CA Oct. 6-10 
132 Rockville, MD Oct. 13-17 
133 Santa Clara, CA Oct. 20-24 
134 Rockville, MD Oct. 27-31 



BBomingIU Soon... the May 23rd Special Issue of SCIENCE 

F uLLnoEd TEIhnoP1Ie 
Trends in Polymer Development, Burt C. Anderson, 
L. R. Bartron, & John W. Collette, E. 1. Du Pont de 
Nemours & Company 

Multipolymer Systems, Turner Alfrey, Jr., & W. Schrenk, 
Dow Chemical Company 

Conductive Polymers, Joseph Mort, Xerox Corporation 

Biomedical Materials, Larry L. Hench, Department of 
Materials Science & Engineering, University of Florida 

Fiber-Reinforced Composites: Engineered Structural 
Materials, R Beardmore, Julius J. Harwood, K. R. 
Kinsman & R. E. Robertson, Engineering and Research 
Staff, Ford Motor Company 

High-Temperature Structural Ceramics, R. N. Katz, 
Army Materials and Mechanics Research Center 

Aircraft Gas Turbine Materials and Processes, B. H. 
Kear & E. R. Thompson, United Technologies Research 
Center 

Metallic Glasses, John J. Gilman, Corporate Develop- 
ment Center, Allied Chemical Corporation 

High-Strength, Low-Alloy Steels, M. S. Rashid, Metal- 
lurgy Department, General Motors Research Laboratories 

Sintered Super-hard Materials, R. H. Wentorf, Robert 
C. DeVries, & F. R Bundy, General Electric Research & 
Development Center 

New Magnetic Alloys, G. Y Chin, Bell Laboratories 

High-Field, High-Current Superconductors, J. K. Hulm, 
Westinghouse Research and Development Center, B. T. 
Matthias, University of California, San Diego 

Heterogeneous Catalysts, Arthur W. Sleight, E. I. Du- 
Pont de Nemours & Company 

Photovoltaic Materials, E. A. Perez-Albuerne & Y.-S. 
Tyan, Research Laboratories, Eastman Kodak Company 
III-V Compounds and Alloys: An Update, Jerry M. 
Woodall, IBM Thomas J. Watson Research Center 

Molecular Beam-Epitaxy, M. B. Panish, Bell Labora- 
tories 

New Methods of Processing Silicon Slices, Thomas C. 
Penn, Texas Instruments, Inc. 

Display Technologies and Related Materials, Benjamin 
Kazan, Xerox Corporation, Palo Alto Research Center 

Magnetic Bubble Materials, Edward A. Giess, IBM 
Thomas J. Watson Research Center 

Josephson Tunnel-Junction Electrode Materials, C. 1. 
Kircher & M. Murakami, IBM Thomas J. Watson Research 
Center 

Moder high technology rests on the skillful use of 
energy and materials, and of the two, for many 
applications, advanced materials are the more 
important. Leading industrial research laboratories are 
developing many new materials that will help solve 
our energy problems. The articles in this special issue 
and in the subsequent SCIENCE Compendium 
present research on a wide range of topics in this 
field. 

Special issue: $1.50 plus 50? postage. This special SCIENCE 
issue will also be available in permanent cloth and paperback 
book editions as a volume in the SCIENCE Compendia Series. 
Edited by Philip H. Abelson and Mary Dorfman, the 
Compendium will include all the articles from the special issue 
as well as a thorough index. Approximately 170 pages; 
cloth: $14.00; paper: $6.00. Available September. 

Order from 
AAAS, Dept. AT-FPA-80 
1515 Massachusetts Avenue, NW, Washington, DC 20036 

Orders under $10.00 must be prepaid. Please allow 6-8 weeks 
for delivery. 
For,a complete listing of AAAS SCIENCE Compendia, write: 
AAAS Marketing Department, 1776 Massachusetts Avenue, 
NW, Washington, DC 20036 
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We appeal to your 
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The KODAK ROYALPRINT Processor, Model 417, 
offers convenience, quality, speed, and economy 

Processing two 8 x 10-inch black- 
and-white prints in just 55 seconds, 
completely dry, is one of the main 
reasons so many scientific and indus- 
trial photographers have installed a 
KODAK ROYALPRINT Processor, 
Model 417. 

There are other reasons, too. It's 
economical. Helps save you labor and 
energy costs. 

It's compact, saving you darkroom 
space. And it's easy to use. Processing 
chemicals come in liquid batch form, 
so there's no measuring, or mixing. 
And the ROYALPRINT Processor swings 
into action from standby mode at the 
flick of a switch. 

Now there are two new reasons for 
installing a ROYALPRINT Processor. 
* The new KODAK ROYALPRINT 
Replenishment Assembly can help 
increase your output. Instead of 
changing chemicals after one week or 
1,000 8 x 10-inch prints, you can run as 
long as two weeks before replacing the 
three chemicals. 
? For large-volume operations, the 
new KODAK ROYALPRINT Roll Feed 
Adapter can make your processor 
even more productive. It lets you 
process up to 864 8 x 10-inch prints an 
hour. Unattended. Or you can run 
rolls and sheets at the same time. 

Economy and convenience should 
be reason enough for installing a 
ROYALPRINT Processor, but you also 
get high-quality prints with optimum 
processing stability and excellent 
print-to-print uniformity. 

Water-resistant enlarging papers 
with developer-incorporated emulsions 
(such as KODAK POLYCONTRAST II RC, 
KODABROME II RC, and PANALURE II 
RC Papers) deliver prints with rich, 
clean blacks, brilliant highlights, and 
an extremely wide tonal range. 

Learn more about the ROYALPRINT 
Processor and how it can improve the 
operating efficiency of your photo- 
graphic darkroom by completing and 
mailing this coupon. 

Eastman Kodak Company 
Dept. 412L-168 

I 343 State Street 
Rochester, NY 14650 

I Please send information about the KODAK 
ROYALPRINT Processor, Roll Feed Adapter, 
and Replenisher Assembly. 

I 
Name 

Title 

Organization 

I Address 

I City 

I State Zip 
? Eastman Kodak Company, 1980 

1880 1980 

Kodak photographic 
products. 
Capturing the images 
of science. 
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Buy the quality 
Anti-mouse Thy 1.2 
Anti-mouse Thy 1.2, biotin labeled 
Anti-mouse Thy 1.2, fluorescein labeled 
Anti-mouse Thy 1.1 
Anti-mouse Lyt 1.1 
Anti-mouse Lyt 2.1 
Anti-mouse Lyt 2.2 

Get the consults 
When you buy monoclonal antibodies for 
research from New England Nuclear, 
you can be sure they are made and tested 
to the standards of quality traditional in 
our radiochemicals. These hybridoma- 
produced immunoglobulins show excep- 
tionally high specificity and titer, con- 
firmed by assay, with results and other 
technical data included in 
your shipment. 

Then there are the intangible benefits, 
which you can easily make tangible by 
calling us toll free. Our technical staff 
will gladly share with you the experi- 
ence we have gained in building 
this major new product line, 
including the application and 
behavior of monoclonal anti- 
bodies under experimental 
conditions. 

First let us have your name, so we 
can send you current product 
information and place you on our 
mail list, which guarantees that you'll 
be kept apprised of new developments. 
We intend to make this the finest and 
widest line of monoclonal antibodies 
available for research use. Please circle the 
inquiry number, or write. 

r 

Anti-mouse Lyb 2.1 
Anti-mouse Lyb 2.3 
Anti-mouse TL 
Anti-human Ia 
Anti-human T lymphocyte (Lyt 1) 
Anti-murine leukemia virus gp70 
Anti-murine leukemia virus p15 (E) 

ltion flree coffee cup,(and the Wi*o coffee cup, too) 

And, oh yes, the coffee cup. It's free when 
you become a customer (and quite appro- 
priate for use during your dialogue with 
our staff). Not for use in humans or clinical diagnosis. 

,{ New England Nuclear 
549 Albany Street, Boston, Mass. 02118 
Call toll-free: 800-225-1572 
(In Massachusetts and International: 617-482-9595) 

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, 
Telephone: (06103) 85034, Telex: 4-17993 NEN D 
NEN Canada Ltd., 2453 46th Avenue, Lachine, Que. H8T 3C9. 
Telephone: 514-636-4971, Telex: 05-821808 
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views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- 
filiated. 

Editorial Board 
1980: RICHARD E. BALZHISER, WALLACE S. BROECK- 

ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- 
ANT W. ROSSITER, VERA C. RUBIN, MAXINE F. SINGER, 
PAUL E. WAGGONER, F. KARL WILLENBROCK 

1981: PETER BELL, BRYCE CRAWFORD, JR., E. PETER 
GEIDUSCHEK, EMIL W. HAURY, SALLY G. KOHLSTEDT, 
MANCUR OLSON, PETER H. RAVEN, WILLIAM P. SLICH- 
TER, FREDERIC G. WORDEN 

Publisher 
WILLIAM D. CAREY 

Editor 
PHILIP H. ABELSON 

Editorial Staff 

Managing Editor Business Manager 
ROBERT V. ORMES HANS NUSSBAUM 

Assistant Managing Editor Production Editor 
JOHN E. RINGLE ELLEN E. MURPHY 

News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J. 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE 
MACK 

Research News: BEVERLY KARPLUS HARTLINE, 
RICHARD A. KERR, GINA BARI KOLATA, JEAN L. 
MARX, THOMAS H. MAUGH II, ARTHUR L. ROBINSON. 
Editorial Assistant, FANNIE GROOM 

Consulting Editor: ALLEN L. HAMMOND 
Associate Editors: ELEANORE BUTZ, MARY DORF- 

MAN, SYLVIA EBERHART, RUTH KULSTAD 
Assistant Editors: CAITILIN GORDON, STEPHEN KEP- 

PLE, LOIS SCHMITT 
Book Reviews: KATHERINE LIVINGSTON, Editor; 

LINDA HEISERMAN, JANET KEGG 
Letters: CHRISTINE KARLIK 
Copy Editor: ISABELLA BOULDIN 
Production: NANCY HARTNAGEL, JOHN BAKER; YA 

LI SWIGART, HOLLY BISHOP, ELEANOR WARNER; 
MARY MCDANIEL, JEAN ROCKWOOD, LEAH RYAN, 
SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; CORRINE HARRIS, MARGARET LLOYD 

Guide to Scientific Instruments: RICHARD G. SOMMER 
Assistant to the Editors: JACK R. ALSIP 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321. Cable: 
Advancesci, Washington. For "Instructions for Contrib- 
utors," write the editorial office or see page xi, Science, 
28 March 1980. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- 
igan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 

16 May 1980, Volume 208, Num 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science - 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are af- 
filiated. 

Editorial Board 
1980: RICHARD E. BALZHISER, WALLACE S. BROECK- 

ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- 
ANT W. ROSSITER, VERA C. RUBIN, MAXINE F. SINGER, 
PAUL E. WAGGONER, F. KARL WILLENBROCK 

1981: PETER BELL, BRYCE CRAWFORD, JR., E. PETER 
GEIDUSCHEK, EMIL W. HAURY, SALLY G. KOHLSTEDT, 
MANCUR OLSON, PETER H. RAVEN, WILLIAM P. SLICH- 
TER, FREDERIC G. WORDEN 

Publisher 
WILLIAM D. CAREY 

Editor 
PHILIP H. ABELSON 

Editorial Staff 

Managing Editor Business Manager 
ROBERT V. ORMES HANS NUSSBAUM 

Assistant Managing Editor Production Editor 
JOHN E. RINGLE ELLEN E. MURPHY 

News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J. 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE 
MACK 

Research News: BEVERLY KARPLUS HARTLINE, 
RICHARD A. KERR, GINA BARI KOLATA, JEAN L. 
MARX, THOMAS H. MAUGH II, ARTHUR L. ROBINSON. 
Editorial Assistant, FANNIE GROOM 

Consulting Editor: ALLEN L. HAMMOND 
Associate Editors: ELEANORE BUTZ, MARY DORF- 

MAN, SYLVIA EBERHART, RUTH KULSTAD 
Assistant Editors: CAITILIN GORDON, STEPHEN KEP- 

PLE, LOIS SCHMITT 
Book Reviews: KATHERINE LIVINGSTON, Editor; 

LINDA HEISERMAN, JANET KEGG 
Letters: CHRISTINE KARLIK 
Copy Editor: ISABELLA BOULDIN 
Production: NANCY HARTNAGEL, JOHN BAKER; YA 

LI SWIGART, HOLLY BISHOP, ELEANOR WARNER; 
MARY MCDANIEL, JEAN ROCKWOOD, LEAH RYAN, 
SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; CORRINE HARRIS, MARGARET LLOYD 

Guide to Scientific Instruments: RICHARD G. SOMMER 
Assistant to the Editors: JACK R. ALSIP 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321. Cable: 
Advancesci, Washington. For "Instructions for Contrib- 
utors," write the editorial office or see page xi, Science, 
28 March 1980. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- 
igan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

tber 4445 tber 4445 SCI E: NCE SCI E: NCE 

Science, Technology, and the Court 
The case load of our court today predominantly involves challenges to 

federal administrative action relating to the frontiers of technology. Ex- 
panding health and safety regulations and increasing citizens' suits have 
drawn us toward a new era in which at least two aspects of public policy 
related to technology and risk pose unique problems. 

First, cases of the new era touch on personal interest in health and safety. 
The quality of air, food, and water and the safety of autos, drugs, and 
power plants penetrate our ways of life and determine our well-being. Regu- 
lations in these areas raise the stakes and emotions higher than do the eco- 
nomic issues handled by the IRS, the FCC, and similar agencies. 

Second, the new health and safety regulatory matters deal with imponder- 
ables. When it comes to the effect of chemical exposure on hormones, 
chromosomes, and the like, the experts acknowledge how little they agree, 
and how little they know. They disagree about acceptable measurement 
techniques and about the reliability of raw data. They disagree even more 
about the inferences to be drawn from the facts. Often, they can tell us only 
of "the risk of risk." And even if there were a scientific consensus about the 
factual magnitude of risks, painful choices would remain. How can econom- 
ic dislocation, food shortages, and inadequate fire protection be weighed 
against possible future harm to health? 

Courts must not be expected to resolve such questions. What judge 
knows enough to understand issues on the frontiers of nuclear physics, tox- 
icology, and other specialties informing health and safety regulations? 
Courts also lack the political mandate to make the critical value choices 
which ultimately are reserved for the public. These decisions must be made 
by elected representatives or public servants legally accountable to Con- 
gress and the people. 

I believe that the judicial responsibility is to moniter and scrutinize the 
administrative process. Our task is to ensure that the agency's decision- 
making is thorough and within the bounds of reason. The agen'cy's decision- 
al record must disclose the evidence heard, policies considered, and the 
agency's precise reasons for resolving conflicts in the evidence. This in- 
cludes the basis for selecting one scientific point of view rather than anoth- 
er. This permits quality checks through peer review, legislative oversight, 
and public attention. Only if decision-makers disclose assumptions, doubts, 
and moral and political trade-offs can experts and citizens evaluate adminis- 
trative action. Only then can professional peer review bring to light new 
data or challenge faulty assumptions. And only then can Congress and the 
people gain sufficient understanding to permit meaningful debate of the 
value choices implicit in regulatory action. 

Acting independently of both expert and political debate, courts can com- 
pel full ventilation of the issues on the record, as well as accustom decision- 
makers to the discipline of explaining their actions. Finally, courts can en- 
sure that all persons affected have opportunities to participate. The result 
should be an open process that can reveal gaps, stimulate research, and 
thereby inspire more confidence in those affected, including the scien- 
tifically untutored. 

There is one more element of the court's function. By requiring opportu- 
nity for challenges, the courts protect the use of an adversary process at the 
administrative level, thus forcing differing people to join issue. 

In resolving differences, "civility" in both its common meanings should 
prevail. The first is related to politeness and accepted norms of social be- 
havior in civil society. Civility can set norms of honest discourse, promoting 
listening as well as talking. The second meaning I give to civility is the 
quality we strive for in the name of civilization, the ideal state of human 
culture where human beings are the measure of value and humankind is the 
subject of enhancement.-DAVID L. BAZELON, Senior Circuit Judge, U.S. 
Court of Appeals for the District of Columbia Circuit, Washington, D.C. 
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culture where human beings are the measure of value and humankind is the 
subject of enhancement.-DAVID L. BAZELON, Senior Circuit Judge, U.S. 
Court of Appeals for the District of Columbia Circuit, Washington, D.C. 

Excerpted from the Simon Edison Lecture, University of California, San Diego, 24 March 1980. Excerpted from the Simon Edison Lecture, University of California, San Diego, 24 March 1980. 
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