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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 Naturai 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 (77L343) 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 (77T-308) 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 Peoples Republic 2550 Green Bay Road, Evanston, Illinois 
of china (77T-301) 60201. 



Biofeedback 
THEORY AND RESEARCH 
Edited by GARY E. SCHWARTZ and JACKSON BEATTY 

CONTENTS: G. E. Schwartz and J. Beatty, Introduction. Brady, Long-Term Studies of Cardiovascular Control in 
SECTION ONE: THEORETICAL AND APPLIED ISSUES IN Primates. E. Taub, Self-Regulation of Human Tissue Tern- 
BIOFEEDBACK: 7. B. Mu/holland, Biofeedback as Scien- perature. R. C. Rosen, Operant Control of Sexual Re- 
tific Method. J. Brener, Sensory and Perceptual Deter- sponses in Man. D. Shapiro et at., Biofeedback and Self- 
minants of Voluntary Visceral Control. R. S. Lazarus, A Regulation in Essential Hypertension. SECTION THREE: 
Cognitive Analysis of Biofeedback Control. A. H. Black et THE CENTRAL NERVOUS SYSTEM: J. Beatty, Learned 
al., The Operant Learning Theory Approach to Biofeed- Regulation of Alpha and Theta Frequency Activity in the 
back Training. N. E. Miller and B. R. Dworkin, Critical Is- Human Electroencephalogram. J. P. Rosenfeld, The 
sues in Therapeutic Applications of Biofeedback. C. H. Meaning of Operantly Conditioned Changes in Evoked 
Lawrence and L. C. Johnson, Biofeedback and Perform- Responses. M. B. Sterman, Clinical Implications of EEG 
ance. SECTION TWO: THE AUTONOMIC NERVOUS SYS- Biofeedback Training: A Critical Appraisal. SECTION FOUR: 
TEM: G. E. Schwartz, Biofeedback and Patterning of THE SKELETAL MUSCULATURE: J. V. Basmajian, Learned 
Autonomic and Central Processes: CNS-Cardiovascular Control of Single Motor Units. 7. H. Budzynski, Clinical 
Interactions. B. R. Dworkin and N. F. Miller, Visceral Implications of Electromyographic Training. 
Learning in the Curarized Rat. A. H. Harris and J. V. 1977, 4B0 pp., $24.75/E17.60 ISBN. 0-12-632450-6 

Growth, Nutrition, and Metabolism of Cells in Culture 
VOLUME III 
Edited by GEORGE H. ROTHBLAT and VINCENT J. CRISTOFALO 

CONTENTS: 0. M. Martin and C. E. Ogburn, Cell, Tissue, iteration. M. H. Makman et al., Cyclic Nucleotides. 0. P. 
and Organoid Cultures of Blood Vessels. L. Mezger- Studzinski, Viral Transformation of Cultured Mammalian 
Freed, Haploid Vertebrate Cell Cultures. C. M. Croce, Cells As a Multistep Process. L. Diamond and W. M. 
Cell Fusion in Genetic Analysis. A. F. Horwitz, The Struc- Baird, Chemical Carcinogenesis in Vitro. R. M. Nardone, 
tural and Functional Roles of Lipids in the Surface of Toxicity Testing in Vitro. 
Animal Cells Grown in Vitro. R. R. Klevecz and 0. L. 1977 536 pp., $26.00/P 1B.45 ISBN: 0-12-59B303-4 
Forrest, Metabolic Regulation in the Cell Cycle. J. R. Wil Subscription Price, $21.00 (Subscription prices are not 
hams and J. B. Little, DNA Repair in Mammalian Cells. valid in the U.K., Australia, and New Zealand.) 
H. L. Leffert and K. S. Koch, Control of Animal Cell Pro- 

SECOND EDITION 

Gene Activity in Early Development 
By ERIC H. DAVIDSON 

First published in 1968 and now completely revised author includes a general summary of renaturation and 
and updated, Gene Activity in Early Development pro- hybridization kinetics and a quantitative review of data on 
vides a novel and critical treatment of selected key topics nucleic acid synthesis and turnover, and protein syn- 
in the molecular biology of animal development. The thesis during early embryogenesis. 
emphasis is on the role of the genetic apparatus in the 1977, 464 pp., $1B.50/E13.15 ISBN: 0-12-205160-2 
processes of oogenesis and early embryogenesis. Thus For complimentary copies of this book, write to the Sales 
the molecular biology of nucleic acids and proteins in Department, Academic Press, New York. Please indicate 

developing systems is a central issue in this book. The course title, enrollment, and present textbook. 

The Science and Technology of Gelatin 
Edited by A. G. WARD and A. COURTS 
A Volume in Food Science and Technology: A Series of Monographs 

Extensive research concentrated over the last 30 years vided by contributors with first-hand knowledge, includ- 
has resulted in exciting discoveries about the chemical ing the two editors, former research directors of the 
and physical structures and properties of gelatin. These British Gelatin and Glue Research Association. The 
studies have made it possible to produce better quality latter part of the book is concerned with specific appli- 
substances and consumer products, pointing to uses cations of gelatin ranging from its use as a whipping 
which previously had not been considered. The book agent to its employment in printing techniques. 
commences with a detailed review of this research pro- 1977, 564 pp., $39.50/E1B.00 ISBN: 0-12-735050-0 

SYMPOSIA OF THE ZOOLOGICAL SOCIETY OF LONDON NO. 40 

The Zoological Society of London 1826-1976 and Beyond 
Edited by PROFESSOR LORD ZUCKERMAN 
and the Staff of the Publications Department 

The Zoological Society of London celebrated its 150th tutional status. Other contributors illustrate the part the 
anniversary in 1976, and marked the occasion with a Society played in the development of zoological knowl- 
meeting at which papers were presented by some of the edge in the last century, and examine some of the 
Fellows and Staff of the Society. This book, which re- notable characters, controversies and discoveries of the 
cords the proceedings of that meeting, stands as a lively period. The book goes on to discuss developments in 
tribute to the work and achievements of the Society. The the care, management and housing of animals at the 
book covers a wide range of topics. Early chapters look Society's two zoos. Finally, the future role of the Society 
back to the foundation and growth of the Society. The is considered. 
present Secretary, Lord Zuckerman, discusses the pee- 1977, 354 ., $21.50/E9.BO ISBN: 0-12-613340-9 
pIe, events and trends that shaped the Society's consti- 

Send payment with order and save postage plus 50$ handling charge. 

Prices are subject to change without notice. 

ACADEMIC PRESS, INC. 
A Subsidiary of Harcourt Brace Jovanovich, Publishers 

111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 
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SCIENCE 
Volume 196, No. 4290 

LETTERS Naloxone Antagonism as Evidence for Narcotic Mechanisms: R. Hayes, 
D. D. Price, R. Dubner; Myclin Basic Protein: Clinical Trials: W. .1. McI/roy 
and]. R. Wherrett; Uranium Resources:D. W. Gaskins, Jr. and 
.1.1?. Haring;M. F. Sean and]. P/aft; NI. A. Lieherrnan.600 

EDITORIAL Energy Development in the Americas: A. Orfila.611 

ARTICLES Changes of Land Biota and Their Importance for the Carbon Cycle: 
BRolin.613 

Searching for Extraterrestrial Civilizations: T. B. H. Kuiper and M. Morris.616 

Ecology and Evolution of Flowering Plant Dominance: P. 1. Regal.622 

NEWS AND COMMENT Carter Energy Message: How Stiff a Prescription9.630 

Stanford Goes to Washington.631 

Drinking Water: Getting Rid of the Carbon Tetrachloride.632 

NAE Elects 92 New Members.633 

Science in Europe/Low Marks for High Technology.636 

RESEARCH NEWS Nitrogen Fixation: Prospects for Genetic Manipulation.638 

Increased Biological Nitrogen Fixation and the Environment.639 

AAAS NEWS Foreign Students Discuss American Education; Minorities, Women, Handicapped 
Review Common Problems; Section W Annual Meeting Symposia Break 
Records: Stanley A. Changnon, Jr.; New Affiliates Elected; AAAS Committee 
Notes; For the Library.642 

BOOK REVIEWS Progress in Nucleic Acid Research and Molecular Biology, reviewed by]. F. Scott; 
Adaptation to Environment,]. F. Bardach; Photorespiration in Marine Plants, 
R. K. Trench; Books Received.644 
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AMERIcAN A3SOIATION FOR '1'BE ADVANcEMENT OF ScIENcE 

REPORTS Estimate of the Contribution of Biologically Produced Dimethyl Sulfide to the Global 
Sulfur Cycle: P. 1. Maroalis and A. R. Bandy.647 

Detritus-Based Food Webs: Exploitation by Juvenile Chum Salmon (Oncorhynchas 
keta):J. Sibert etal.649 

Galilean Satellites of Jupiter: 12.6-Centimeter Radar Observations: 
D. B. Campbell et al.650 

Tumor Cell Collagenase and Its Inhibition by a Cartilage-Derived Protease Inhibitor: 
K. F. Kuettner et al.653 

H-Y Antigen: Expression in Human Subjects with the Testicular Feminization 
Syndrome: G. C. Koo et al.655 

Spinal Neurons Project to the Dorsal Column Nuclei of Rhesus Monkeys: 
A. Rustioni.656 

Degradation and Detoxification of Canavanine by a Specialized Seed Predator: 
G. A. Rosenthal, D. H. Janzen, D. L. Dahlman.658 

Thyrotropin-Releasing Hormone: Stimulation of Colonic Activity Following 
Intracerebroventricular Administration:]. R. Smith et al.660 

Adequate Response of Plasma t ,25-Dihydroxyvitamin D to Parturition in Paretic 
(Milk Fever) Dairy Cows: R. L. Horst et al.662 

Human Breast Cancer: Biologically Active Estrogen Receptor in the Absence of 
Estrogen?: D. T. Zava et al.663 

Cyclic GMP Accumulation Causes Degeneration of Photoreceptor Cells: Simulation 
of an Inherited Disease: R. N. Lolley et al.664 

Chlamydiae (with Phages), Mycoplasmas, and Rickettsiae in Chesapeake Bay 
Bivalves: J. C. Harshharger, S. C. Chang, S. V. Otto.666 

Latent Form of Scrapie Virus: A New Factor in Slow-Virus Disease: I. Hotchin and 
R. Buckley.668 

Virus-Induced Behavioral Alteration of Mice:]. Hotchin andR. Seegal.671 

Echo-Detecting Characteristics of Neurons in Inferior Colliculus of Unanesthetized 
Bats: G. Pollak et al.675 

Pontine Reticular Formation Neurons: Relationship of Discharge to Motor Activity: 
I. M. Siegel and DI. McGinty.678 

Sesquiterpene Progenitor, Germacrene A: An Alarm Pheromone in Aphids: 
W. S. Bowers et al.680 

Geomagnetic Disturbance and the Orientation of Nocturnally Migrating Birds: 
F. R. Moore.682 

Drug Tolerance in Biomembranes: A Spin Label Study of the Effects of Ethanol: 
dD. B. Goldstein.684 
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ENERGY: USE, CONSERVATION, AND SUPPLY 

I For the scientist, for the engineer, for everyone concerned with the profound 

and far-reaching effects of energy problems... 

AAAS is pleased to announce the availability of a new publication-ENERGY: 
Can we cope with the profound Use, Conservation, and Supply, a collection of enduring and readable articles 
and far-reaching effects of the 
energy problems we face-for the designed to help the individual seeking to understand the energy problems we 
next month, the next year, and face and looking for practical solutions to these problems. 
even for decades to come? Can 
we find practical solutions to ENERGY: Use, Conservation, and Supply is a compendium of articles that origi- 
these problems? Whether you are 
concerned with the technical as- nally appeared in Science during 1973-1974. Together, these articles present 
pects of energy problems or just an interesting and informative look at energy problems as they affect and are 
interested in gaining a better on- affected by people and institutions, by existing and potential resources, and by 
derstanding of the overall issues, 
your reading library will be en- developing technologies. Whether you intend it for personal use or for use in 
riched by the addition of these classroom or seminar-type settings, ENERGY: Use, Conservation, and Supply 
AAAS publications. To order your 
personal copies, simply use the will be a valuable addition to your library. Available in your choice of paper- 
form below, bound or casebound editions. 

Edited and with an introductiOn by Philip H. Abelson 

Please send me: ENERGY: Use, Retail price: $12.95 casebound; $4.95 paperbound 
Conservation and Supply AAAS member price, prepaid: $11.95 casebound; $4.45 paperbound 

______ casebound copies. 
Retail, $12.95; AAAS member, _____________________________________________________________________________________ 

prepaid, $11.95. 
paperbound copies. 

Retail, $4.95; AAAS member, pre- ENERGY AND THE FUTURE 
paid, $4.45. 

ENERGY AND THE FUTURE Now in its third printing, this authoritative book is a valuable resource for any- 
_____ casebound copies. one wishing to explore the scientific and technological basis of the energy 
Retail, $9.95; AAAS member, pre- dilemma. It surveys current and future sources of energy, describes thc relevant 

paid, $8.95. 
paperbound copies. technologies, assesses their potential impact on the environment, and identifies 

Retail, $4.95; AAAS member, pre- the technical obstacles to their development. 
paid, $4.45. 

Eli Check or money orderenclosed Specific topics discussed include: energy from fossil fuels; coal gasification; 
(payable to AAAS no cash) combined-cycle power plants; magnetohydrodynamics; nuclear energy; prop s 

LI Please bill me and con's of nuclear power; breeder reactors; alternative energy sources; 

Name geothermal energy; solar energy: thermal conversion and photovoltaics; re- 

Address___________________ newable fuels from wastes; fusion-magnetic containment; laser-induced 
fusion; energy transmission; transmission lines; fuel cells; hydrogen, the ulti- 

City mate fuel; energy conservation; efficiency of energy use; energy needs and 

State Zip conservation policy; research priorities and energy policy. 

Send to Dept. ER-i 
AMERICAN ASSOCIATION forthe By Allen Hammond, William Metz, and Thomas Maugh II 

ADVANCEMENT of SCIENCE Retail price: $9.95 casebound; $4.95 paperbound 
1515 Massachusetts Avenue, NW. AAAS member price, prepaid: $8.95 casebound; $4.45 paperbound 

Washington, 0. C. 20005 

Orders for these publications from countries other than the Onited States and canada should he sent to Academic Press, Inc. through any one of the follow- 
ing locations: 
111 Fifth Avenue barcourt Brace lovanovich Building 24/28 Oval Road 1-larcourt Brace lovanovich Oroup 
New York, New York 10003 Pclk and ceary Streets London NW1 70x, tngland Post Office Box 198 

San Francisco, california 94109 Artarmon, NSW 2064, Australia 
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WHAT'S BETTER 
THAN SPEED READING? 

SPEED LEARNING 
5PEEO PLO5 COMPREHENSION) 

Speed Learning is replacing speed reading because it's easy to learn.., lasts a lifetime.., applies to 
everything you read . . . and is the only fully accredited course with the option of 3 college credits. 

Do you have too much to read and too thing you have ever seen or heard about. read. Interesting items taken from Time 
little time to read it? Do you mentally Research ,shows that reading is 950/o Magazine, Business Week, Wall Street 
pronounce each word as you read? Do thinking and only 50/o eye movement. Yet Journal, Family Circle, N.Y. Times and 
you frequently have to go back and re- most of today's speed reading programs many others, make the program 
read words or whole paragraphs you just spend their time teaching you rapid eye stimulating, easy and fun . . . and so 
finished reading? Do you have trouble movement (5% of the problem) and ig- much more effective. 
concentrating? Do you quickly forget nore the most important part (95 o/o) think- Executives, students, professional 
most of what you read? ing. In brief, Speed Learning gives you people, men and women in all walks of 

If you answer "yes" to any of these what speed reading can't. life from 15 to 70 have benefited from this 
questions then here at last is the prac- Imagine the new freedom you'll have program. Speed Learning is a fully accred- 
tical help you've been waiting for. when you learn how to dash through all ited course.., costing only 115 the price 
Whether you read for business or plea- types of reading material at least twice as of less effective speed reading classroom 
sure, school or college, you will build excep- fast as you do now, and with greater courses. Now you can examine the same, 
tional skills from this major breakthrough comprehension. Think of being able to easy, practical and proven methods at 
in effective reading, created by Dr. Russell get on top of the avalanche of newspa- home . . . in spare time . . . without 
Stauffer at the University of Delaware. pers, magazines and correspondence you risking a penny. 

Not just "speed reading" - but speed have to read.., finishing a stimulating Examine Speed Learning 
reading-thinking-understanding- book and retaining facts and details more FREE for 10 days 

remembering-and-learning clearly and with greater accuracy than You will be thrilled at how quickly this ever before. 
The new Speed Learning Program program will begin to develop new shows you step-by-proven-step how to Listen-and-learn at your own pace thinking and reading skills. After listen- 

increase your reading skill and speed, so This is a practical, easy-to-learn pro- tng to just one cassette and reading the 
you understand more, remember more gram that will work for you - no matter preface you will quickly see how you can 
and use more of everything you read. how slow a reader you think you are achieve increases in both the speed at 
The typical remark made by the 75,000 now. The Speed Learning Program is sci- ich you read and in the amount you 
slow readers who completed the Speed entifically planned to get you started understand and remember. 
Learning Program was: "Why didn't quickly.., to help you in spare minutes You must be delighted with what you see someone teach me this a long time ago?" a day. It brings you a "teacher-on- or you pay nothing. Examine this remarkable program for 10 days. If, at the 
They were no longer held back by the cassettes" who guides you, instructs, en- end of that time you are not convinced 
lack of skills and poor reading habits. courages you, explain- 
They could read almost as fast as they ing material as you -, that you would like to master Speed Learning, simply return the 
could think. program and owe noth- 

What makes Speed Learning so successful? ... \ 1)111 ing. See the coupon 
The new Speed Learning Program does , .. for low price and con- 

not offer you a rehash of the usual eye- venient credit terms. 
exercises, timing devices, costly gadgets 
you've probably heard about in connec- 
tion with speed reading courses or even 
tried and found ineffective. 

In just a few spare minutes a day of ., ,., , In most cases, the 
easy reading and exciting listening, you ... entire cost of your 

1)1(1 au Speed Learning Program discover an entirely new way to read anta ,, - ot1 A is Tax Deductible. think - a radical departure from any- I  

EARN 3 COLLEGE CREDITS j 
I\.AIII 113 Gaither Drive, Mount Laurel NJ 08054 

The program may be taken as a 3 j INCORPORATED 

credit university-level course. Corn- Please send me the Speed Learning Program at $79.95 plus $3 00 for handling and insured delivery. I 
plete details and enrollment applica- Please check the method ot payment below: 
tion are included with each program. I LI Check or money order enclosed for items ordered 
With this option, SPEED-LEARNING LI Please charge my credit card under their regular payment terms: LI Bank Americard 
becomes eligible for coverage under __________ 
most corporate tuition-assistance plans. LI Master Charge Interbank No. LI American Express LI Diners Club 

Card No. ___________________________________________ Exp. Date ________________ I I understand that if after 10 days I am not delighted in every way, I may return the materials I 
Dr. Russell G. Stauffer, 
originator and research :. and obtain a lull refund with no questions asked. It you doni already own 
director of this pro- . , , Name a cassette player, you 
gram, has been Editor , may order this Oeluxe 
of the International . Address ____________________________________ cassette Recorder for 
Reading Association ,, , only$49.95. fincludee 
Journal, Professor of City State Zip ________ handling and delivery.) 
Education, University I check here to order Eli 
of Delaware. I x Signature 

?New Jersey Residents add 5% sales tax - -- -- --- 
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2nd Annual AAAS Colloquium on Colloquium Registration Form* 
Li $40 Single Registration (includes FY78 report and Proceedings of Col- 

loquium) 
Li $7 LunchonWednesday,lSJune 

Li $11 Ruffet Dinner on Wednesday, 15 
June 

Li $7 LunchonThursday,16 June 

Li $15 Single Student Registration (full- 

time graduate or undergraduate; 
does not include report or pro- ceedings) 

Li $10 Copy of previous report (FY77) and 
Proceedings of first Colloquium 
(1976) 

in the Federal Budget Check appropriate boxes and return this 

form with separate check for above amount. 

1 5-1 6 June Make check payable to AAAS. 

Sheraton National Motor Hotel Hotel Reservation Form 
Columbia Pike & Washington Blvd Sheraton National Motor Hotel 

Arlington, Virginia Li Single Room $33 Li Double Room $41 * 

Based on the forthcoming report "R&D in the Federal Name _____________________ 
Budget: FY 1978" (copies will be provided to registrants) Address ____________________ 

The colloquium will provide a forum for constructive discussion of 
selected topics in the report, including future trends in R&D budgeting City 
the congressional role in R&D budgeting, and problems in rationales and State _______________Zip 
criteria for R&D budget decisions. Room to be shared with _______________ 

Featured speakers and panelists will include appropriate officials from ________________________________ 
the Executive Branch, Members of Congress, and leading figures in the Please indicate any special requirements 
scientific, technical, and public policy communities. due to handicap: 

PRELIMINARY AGENDA 
Wednesday, 15 June Arrival: June ; a.m. _____p.m 

10:00 a.m. Opening session; opening address. Departure:] one ;a.m p.m. 
12:30 p.m. Lunch; major address. NOTE: Reservations must be received not 

Budgets and Future Outlook. This session will consider c later than 3 weeks prior to arrival date. 2:30 p.m. R&D Rooms will not be held after 6 p.m. on date 
rent budgets and future outlook for R&D. Selected speakers, panelists, and of arrival unless reservation is accompanied 
participants will address major issues in the FY 1978 budget; the trends and by a 1-day deposit (make separate check 
5-year outlooks for federal R&D; and their implications for national needs, payable to Sheraton National Motor Inn 
scientific progress, and R&D institutions. and send to AAAS with your registration; 

5:30 p.m. Reception and buffet dinner; major address. rates will be subject to 9% Virginia tax.). 
7:30p.m. Congressional Role in R&D Budgeting. This session will address Checkouttimeisl p.m. 

questions of current interest regarding the role of Congress, its committees, GROUND TRANSPORTATION: Sheraton 
and associated agencies in R&D budgeting. Discussion will focus on the National Motor Hotel provides courtesy 
congressional vs. the executive role; the proper balance and degree of con limousine service from and to Washington 
trol over R&D programs; problems and limitations; and effective inter National Airport at half-hourly intervals. 
action between scientific and technical communities and the Congress. 

FREE PARKING is available at the Sheraton 
Thursday, 16 June National Motor Inn for all hotel guests and 
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______________________________- 150,000 tons. Six estimates were above 1 or coal to understand that nature is capri- 
million tons and 12 were below 100,000 cious. 
tons (1]). The extremely large variance If one assumes that a substantial re- 
of these data suggests that a resource source exists in nonsandstone deposits, 

SCIENCE estimate based on the subjective opinions there is a serious question of timely dis- 
of geologists must be treated with great covery. Whatever one's belief regarding 
caution. the maturity of the domestic exploration 

FOR Recently, the Committee on Mineral industry, it is certain that the foreign in- 

Resources and the Environment (COM- dustry is even less mature. By far the 
SOCI ETh RATE) of the National Academy of Sci- majority of all known foreign deposits 

ences was charged with examining esti- have been discovered by surface explo- A Bibliography mates of uranium resources. A confer- ration techniques. Surface exploration 

6th Edition ence was convened in Albuquerque, has long since been completed in this 
New Mexico, on 12-13 December 1974. country. Substantial numbers of muse- 
Participants in the conference agreed um rocks, surface and underground mine 

An annotated biblio- unanimously that present understanding sites, and petroleum well sites and drill 
of uranium deposits is insufficient to holes have been surveyed for radio- 

graphy of more than 2500 serve as a basis for estimating resources activity. Yet, few viable, nonsandstone 

references dealing with of uranium (7, p. 20). deposits have been found. If these urani- 

areas in which science and In the Shirley River Basin, Wyoming, um deposits exist, they are lacking sur- 
where Getty Oil has operated since 1959, face shows and must be located by so- 

technology impact on the AEC estimates far exceed Getty's phisticated exploration techniques, in- 

Society: own estimates. In the Powder River Ba- cluding an extensive drilling program. 

sin, Wyoming, where the AEC estimated Such a program does not now exist. 
a substantial potential resource, an ex- The very high uranium resource esti- 

* Aging and death tensive exploration effort which began in mates of Searl have been rejected by 
* Conflict 1967 has not been successful (6). COMRATE (7, p. 20). The committee 

* Energy ERDA lacks information obtained could not agree regarding the ERDA esti- 

* Environmental manipulation from exploration of areas subsequently mates, with views ranging from pessimis- 

* Ethics, values, responsibility abandoned, including barren drill hole tic to optimistic (7, p. 18). "It may be a 
and science data. Thus substantial undiscovered re- matter of prudence to inquire more deeply 

sources are estimated for areas which into the validity of such estimates before 
* Health care have, unknown to ERDA, been ex- accepting them as a continuing basis for 

* Natural resources plored. A recommendation of COM- the formulation of national energy poli- 

* Pollution RATE is that the uranium industry "be cies" (JO, p. 180). 

* Population encouraged" to furnish such information MICHAEL A. LIEBERMAN 

* Technology and humankind to ERDA (7, p. 7). Department of Electrical Engineering 

* Transportation Nonsandstone uranium. Gaskins and and Computer Sciences, University of 
Haring assert that ERDA has surely un- Cal Wornia, Berkeley 94720 
derestimated the nonsandstone potential 

Bibliography includes items which resources. ERDA estimates are given for References 

available tape in Braille. some areas which have been identified as are on or . 1. D. P. Harris, 'The estimation of uranium re- 
favorable, and are based on geological sources by life-cycle or discovery-rate models- 

analogy. For reasons mentioned above it A critique," Energy Res. Dev. Admin. Pubi. 
This valuable reference tool GJO-J12 (1976). 

is quite arguable that these are over- 2. B. M. Miller et al., "Geological estimates of un- 
provides a framework for each discovered recoverable oil and gas resources in 

estimates. Other areas are identified as the United States," (Circular 725, U.S. Geologi- 
subject area, organizing it into favorable by ERDA, but with insuf- cal Survey, Reston, Va., 1975), pp. 46-47. 

that can serve as a ficient basis for estimation of potential 3. "Statistical data of the uranium industry," En- subheadings ergy Res. Dev. Admin. Pubi, GJO-100 (1968- 

teacher's guide for a mini-course resources. Gaskins and Haring apparent-  1976). 
M. A. Liebemman, "Testimony on future sand- 

or a student's independent study ly believe that there is a large potential stone uranium discovery in the United States 

guide uranium resource in these areas well and related matters of uranium resource sup- as ply" (Atomic Safety and Licensing Board, Nu- 
This all new 6th edition is as in areas not identified as favorable, clear Regulatory Commission, Docket Nos. 50- 

514 and 50-515, 17 January 1977). 

available at $3.00 per copy ($2.25 Their reasoning seems to be based on the . "Statistical data of the uranium industry," En- 

for 10 more to the simplest sort of geological analogy. It is ergy Res. Dev. Admin. Pubi. GJO-JOO (1976), p. per copy or 56. 

same address). true that the majority of reserves in the 6. R. P. Blanc, in (7), pp. 155-168. 
rest of the world are found in non- 7. Committee on Mineral Resources and the Environment, Mineral Resources and the En- 

Send remittance with order to sandstone deposits. But it does not fol- vironment-Supplementary Report: Reserves 

low that these other and Resources of Uranium in the United States 
American Association for deposits will be (National Academy of Sciences, washington, 

the Advancement of Science found in the United States. In fact, the D.C., 1975). 
8 J. P. Davis, in (7), p. 188. 

Department OSE existence in the United States of signifi- 9 D. L. Hetland, paper presented at the Uranium 

1776 Massachusetts Ave., NW cant, uranium-bearing quartz pebble Industry Seminar, Grand Junction, Cob., 19-20 

Washington, DC 20036 conglomerates, calcrete deposits, Ban- 10. M. K. Hubbe ,U.5. Energy Resources, a Re- 

croft-like pegmatites, and black shales is view as of 1972, Ser. No. 93-40 (95-25) (U.S. 
Senate, Committee on Interior and Insular Af- 

(Pf ease allow 6to5 wseksfor del,very.) extremely unlikely in view of the geology fairs, Government Printing Office, washington, 

of the country (7, p. 21; 12). One has only D.C., 1974), part 1. 
R. Boyer, in (7), p. 59. 

____________________________________ to look at the worldwide distribution of oil 12. F. C. Armstrong, in (7), p. 106. 
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A practical electric car could go a long 
way toward reducing America's dependence 
upon foreign oil. To satisfy a large fraction of 
U.S. urban driving needs, such a car should 
double or triple the range of present electric 
vehicles. Urban driving ranges of 30-50 kilo- 
meters are now offered by improved lead-acid 
batteries with specific energies of about 35 watt- 
hours per kilogram. 

The Research Laboratories at General 
Motors recently 
has moved more 
energetic batter- 
ies a step closer 
to reality. Our 
Electrochemistry 
Department suc- 
cessfully devel- 

.   oped and tested Energ. 
a compact lith- 
ium/iron sulfide if u'u'aia'I 1w.  

 cell that achieved IUEE EEIIU III IIEEEEELU.. 
a maximum specific energy of 115 W- h/kg. This 
cell is only one-sixth the size and weight of a 
lead-acid unit with the same capacity. 

During a continuous test of more than 14 
months, the cell underwent more than 700 deep 
discharge and recharge cycles. As far as we 
know, that's some kind of world's record for a 
high-temperature battery. (It operates at 425500O 
Celsius-about the same as a self-cleaning oven.) 

Future high-temperature batteries could in- 
crease the range of battery-powered vehicles to 'a' ' " ""'' 

300 km. Electric utilities could use such bat- 
teries for storing energy generated during low- ""'""' "-'-" """""""'' sas,' .4 
demand hours to be used during peak periods. 

The p erf or- 
mance of other ' 

600 electrical energy , , - ,. .' - -, 

systems we're   K: 'ss ;,::: 'K riAs,ib' '-' 
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ature batteries of as t > 4 - 

zinc/nickel oxide. 10 20 30 4060 80 '105 200  
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triple the range of small, battery-powered urban 
cars. 

Energy for America's transportation needs 
-that's where our advanced battery research 
is driving. 

 General Motors 
Research Laboratories 
Warren, Michigan 48090 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the pre- 
sentation and discussion of important issues related to the rnergy Development in the Americas 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by pub- Latin America's development needs are so immense that just to stand 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- still-in relative terms-let alone aspire to catch up with Europe and the 
including editorials, news and comment, and book re- United States, will require vast new economic growth and energy supplies. 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the The hemisphere's energy resource potential is still very unevenly identified 
AAAS or the institutions with which the authors are affili- 
ated. or known, but it looks somewhat like the following: 

Editorial Board * While half of the countries in the hemisphere import all of their oil sup- 
1977 plies, a few nations-Venezuela, Mexico, Ecuador, Bolivia, Colombia, and 

wARD GOODENOUoH DONALD KENNEDY Trinidad and Tobago-are at present self-sufficient in energy. Although Bra- 
CLIFFORD GRotisTEIN NEAL B. MILLER 
H.S.GuTowsKv RAYMONDH.THOMPsON zil and Argentina have substantial hydrocarbon reserves, oil reserves in 
N. BRUCE HANNAY Brazil would supply the country for only 2 years at current consumption 

1978 
RIcHARD E. BALZHISER FRANK w. PUTNAM rates. 
JAMES F. CROW MAXINE SINoER * Much coal is available in Venezuela, Colombia, and Chile and some is 
HANS LANOSBERO PAUL E. wAooONER 
EDWARD NEY F. KARL wILLENBROCR located in Brazil. The quality is not always high-grade and transportation is 

Editorial Staff difficult, but it may still have chemical value, provided liquefaction and coal 
Editor gasification become cheaply available. 

PHILIP H. ABELSON * Three large nations-Argentina, Brazil, and Mexico-have rapidly 
Publisher Business Manager turned to nuclear energy. However, the lead-time requirements for imple- 
wILLIAM D. CAREY HANS NUssBAUM 

Managing Editor: ROBERT V. ORMES mentation are formidable. 
Assistant Editors: ELLEN B. MURPHY, JOHN E. * The unprecedented increases of energy costs since 1973 have had an 

RINOLE adverse impact on almost the entire region, but the willingness of Venezuela 
Assistant to the Editors: RICHARD SEMIRLOSE and other oil-producing countries to assist their Latip American neighbors 
News and Comment: JOHN WALSH, Editor; PHILIP M. 

BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON, to overcome difficulties is an encouraging boost for hemispheric harmony. 
CONSTANCE HoLDEN, DEBORAH SHAPLEY, NICHOLAS The Organization of American States has long been concerned with spe- 
WADE. Editorial Assistant, SCHERRAINE MACK 

Research News: ALLEN L. HAMMOND, Editor; GINA cific aspects of the energy question, notably with the effort to promote 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUoH II, 
WILLIAM D. METZ, ARTHUR L. RoBINsoN. EditorialAs- greater peaceful use of nuclear energy in the Latin American countries. We 
sistant, FANNIE GROOM also recognized the need to examine nonconventional energy sources, such 

Book Reviews: KATHERINE LIvINosTON, LINDA HEI- as gas generation from municipal wastes and solar energy-both direct solar 
SERMAN, JANET KEoo 

Cover Editor: GRAYCE FINOER power and power obtained indirectly through solar conversion and biomass. 
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HARRIS, NANCY HARTNAOEL, OLIVER HEATWOLE, sential for Latin America to move forward jointly with the United States in a 
CHRISTINE KARLIR, RUTH KULSTAD, MAROARET cooperative response to the hemisphere's energy challenge by a three-part 
LLOYD, JEAN RocRWooo, LEAH RYAN, SHARON RYAN, 
Lois SCHMITT, YA Li SWIOART, ELEANOR WARNER focus on: 

Guide to Scientific Instruments: RICHARD SOMMER * Energy planning and energy management. Latin America needs to de- 
Membership Recruitment: GWENDOLYN HUDDLE 

Subscription Records and Member Records: ANN RAo: velop and train greater numbers of people to manage and conserve energy 
LAND resources. 

Advertising Representatives * Research into energy development. Latin America does not need to 
Director Production Manager 
EARLJ.SCHERAOO MARGARET STERLING compete with the United States in energy research but must stimulate the 

Advertising Sales Manager: RICHARD L. CHARLES development of indigenous energy resources. Particularly challenging are 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 the fields of biomass and solar energy, and promising results have been 
W. 42 St. (212-PE-6-1858); ScoTcH PLAINS, N.J. 07076 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- obtained in Brazil and Puerto Rico in research on producing an efficient 
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LAST CHANCE I 
I I its Annual Meeting session, the Council 
I I voted to commend the Committee for its I report and to encourage its use as a 

Were clearing out our stock of AAAS annual meeting audio- guideline in planning future priorities of 
tapes. This may be your last chance to buy tapes of the 1969- the Association. The report is available 

I 1975 sessions. 
I Weve cut prices by at least 30 percent. Sale prices are $12 from the AAAS Committee on Future 

a session for cassette recordings or $6 a session for reel-to- I Directions. 
I reeItape (Annual meeting tapes are recorded in sest?ons: I 

or tbree.) have only one session; others might two For the Library 
Over 100 tapes in other fields are also available at these 

I reduced prices. (Check the 1976 AAAS audiotapes brochure.) Death and Dying: An Examination of 

are send , Legislative and Policy Issues-The pro- 
your in away: ceedings of a AAAS regional seminar 

I Quantities limited; order right held in June 1976 can now be ordered 
I _____ Effects of Nutrition on Behavior: Studies in Animal and Man 
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I _____ Chemistry of Learning and Memory (Sessions I-lI) 70-70. activity, demographic data, criteria for 
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I Scientific Aspects of Contraception (One Session) 118-71. 
Facts and Fiction with Regard to Sex Differences (One Session) ethical implications of death and dying 
122-72. lssues. 

* * * I ____ Genetics and Human Disease (Sessiotis I-lI) 130-72. 
Human Learning Capacity in Neurobiological Perspective (Ses- American Values and Hahitat.' A Re sbus -IV) 133-72 search Agenda-Available free of 

I Genetics, Man and Society (Sessiotis I-lI) 139-72. I charge from the Office of Public Sector 

SocialApplications of Genetic Knowledge (OneSession) 137-72. I Programs, AAAS. Orders must include Conceptions and Alleviations of Aggression and Violence (Ses-' I a stamped, self-addressed mailing enve- 
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I Interdisciplinary Approaches to Community Health with Em- 
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145-72. I Values and Hahitat was compiled by 

Psychodysleptics and Addiction: Marihuana (One Session) the AAAS Interdisciplinary Project on 
American Values and Models of Human I 165M-73. I I _____ Biomedical Aspects of Aging (Sessions -IV) 171-74. Habitation during the summer of 1976. 

I Ethical and Public Policy lssues in Amniocentesis and Biomedi- * * * 

cal Innovation (Session II only) 176-74. 
Food Additives: Beneficial or Deleterious? (One Session) 178-74. Adapting Science to Social Needs. Knowledge, Institutions, People Into 

Neurobiological Mechanisms of Adaptation and Behavior (Ses- I Action-The proceedings of a AAAS 
sions -IV) 181-74. conference held 5-8 May 1976 in Rensse- 
New Developments in Brain Function for Speech Perception and laerville, New York, this 300-page vol- 
Production (One Session) 182-74. I ume includes conference presentations, 

I Aging and the Quality of Life (One Session) 191-75. 
I Perceptual Systems: Images, Hallucinations, and Dreams (One I workshop discussions, observations, 

Session) 204-7 5. I conference evaluation, and bibliography. 
I Plenary papers cover specific problem 

Hame __________________________________________________________ areas discussed at the conference, as 
Address _________________________________________________________ j well as examinations of the structure, 

I ___________________________________________________ I process, and utilization of the results of 
City/State/Zip 

Cassette Please send me a copy of 1976 AAAS audiotapes brochure. problem-oriented interprofessional col- 
Check Reel-to-Reel __________________ lab oration. Reports on conference work- enclosed Bill me _______________________ shops address conceptual aspects, alter- 
Total ___________________________ nate reward structures, management and 

I I organizational factors, user needs, and 
I Allow 6-8 weeks for delivery. I recommendations for change related to 

I I interdisciplinary research. The volume 
Mail to: AAAS Audiotapes, 1515 Massachusetts Avenue, N.W., Wash may be obtained, free of charge, while 
ington, D.C. 20005. I copies last, from the Office of Public Sec- 

tor Programs, AAAS. 
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