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-the latest in a line of 
top-quality biology texts 

Clark: Contemporary Biology, 2nd Ed. Guyton: Physiology of the Human Body, 5th Ed. 
Practicality of approach and flexibility of format Now including more basic and detailed information, 
highlight this general biology text for non-majors. this popular text (formerly Function of the Human 
Health and personal aspects of biology are stressed Body) offers students an updated and 
through numerous specific examples, including comprehensive approach to human physiology. 
analogies from areas familiar to the student. Organization of function in the body is traced 
Supplementary "A" chapters provide practical step-by-step from a broadened look at cellular 
applications of the material presented. Other function through more detailed descriptions of the 
features include: new chapters on pest control, physiology of each human organ system. New 
muscle function, and types of cell tissue and organ features include: integration of pertinent material 
systems; discussion of the ozone layer and aerosol from Guyton's Textbook of Medical Physiology; 
cans; information on the fetal alcohol syndrome; special emphasis on cell phyiology; more logical 
discussion of artificial kidney machines; coverage of chapter sequence; and the addition of questions at 
such topics as the problems of aging, biological the end of each chapter. An Instructor's Manual, 
rhythms, industrial energy sources and the ethics of Study Guide and Lab Manual are available. By 
cloning; chapter summaries; and all-new review Arthur C. Guyton, University of Mississippi. About 
questions. By Mary E. Clark, San Diego State 520 pp. Illustd. About $13.95. Just Ready. 
University. About 700 pp. Illustd. Ready 1979. Order #4378-7. 
Order #2598-3. 

Giese: Cell Physiology, 5th Ed. Villee, Walker & Barnes: 
Featuring a new, better integrated approach, this Introduction to Animal Biology 
book presents the fundamental aspects of life at the The adaptability and diversity of the animal kingdom 
cellular level in a way designed to best aid student is the key to this selectively condensed version of the 
learning. Of particular significance is the inclusion of authors' longer General Zoology. You'll find 
the geological background for the changes, balanced coverage of animal types and animal form 
atmospheric and otherwise, that make eukaryotic and function, as well as an introductory section on 
existence possible. Emphasis is on the conversion of cells and molecular biology. Genetics, evolution, 
matter and energy, excitability, contractility, growth ecology and animal behavior are also covered. 
and cell division as viewed from the evolutionary Review questions conclude each chapter, and a 
perspective of the earth's atmosphere from glossary of zoological terms has been included at 
anaerobic to aerobic. By Arthur C. Giese, Stanford the end of the book. An Instructor's Manual is 
University. About 600 pp. lllustd. Ready 1979. available. By Claude A. Villee, Harvard University, 
Order #4120-2. Warren F. Walker, Jr., Oberlin College, and Robert D. 

Barnes, Gettysburg College. About 600 pp. lllustd. 
Brigga & Calloway: Bogert's Nutrition and Physical Just Ready Order #9026-2. 
Fitness, 10th Ed. 
A respected standard in nutrition, this text presents 
in its tenth edition the best, most up-to-date volume 
yet for the introductory nutrition course. Foremost 
among additions to this edition is the incorporation 
of the most recent recommended daily allowances 
(RDA). Other features include: increased 
consideration of such trace elements as magnesium W B. Saunders 
and zinc; new material on additives, non-nutritive 
substances, natural toxins, labeling, and federal 
utilization; new discussion of amino acids; updated C om pany 
regulations; an updated chapter on food intake and 
references and new listings of supplemental W. Washington Sq., Philadelphia, PA 19105 
readings. By George M. Briggs and Doris Howes 1 Goldthorne Ave., Toronto, Ontario M8Z 5T9 
Calloway, both of the University of California. About 
600 pp. Illustd. Soft cover. Ready 1979. 
Order #1987-8. Prices are U.S. only and subject to change. 



Beyond the Moon Almost All About Waves G eneral by Paolo Maffei by John R. Pierce "Dr. Maffei takes readers on an imagined A straightforward introduction to the how, 

science DOOKS space flight through the universe, stopping what, and why of waves for the undergradu- at each significant way station-planets, ate and nonspecialist reader that focuses on 
display what now is known about them. It is a all sorts have in common. The mathematics 

rhe .. IT stars, systems far beyond our galaxy-to fundamentals-the properties that waves of delightful, and successful, device that used is as clear, direct, and revealing as the 
imparts knowledge easily... I doubt that prose. The formulations are general and Press you will be inclined to call elsewhere for simple so that the beginning student can get ______________________________________ cosmic guidance for a long time to come." a real feeling for what waves are and how 

A Sense of the Future -Robert C. Cowen, Christian Science they can be expected to behave. Monitor 1974-213 pp.-paper-$3.95 Essays in Natural Philosophy 1978-320 pp.-illus.-$12.50 ISBN 026266027 X 
by J. Bronowski ISBN 0262 13133 1 Mathematics: 
selected and edited by Piero E. Ariotti 
in collaboration with Rita Bronowski Evolution of Stars and Galaxies Its Contents, Methods, and Meaning 
These essays bytheauthorofAscentotMan by Walter Baade edited by A. D. Aleksandrov, A. N. 
and host of the well-known television series edited by Cecilia Payne-Gaposchkin Kolmogorov, and M. A. Lavrentiev 
it spawned, investigate the creative process, A history of the evolution of stars and "A do-it yourself course for the person who 
the logic of nature, the logic of the mind, galaxies by one of the great modern would like to know what the chief fields of human and animal languages, a philosophy astronomers. modern mathematics are all about. .. an 
of biology, and the values of science, among "An astonishing complex of facts and the intellectual gold mine-The New York other topics. relations among them is presented with Times Book Review 

"Reading Bronowski is not as intense as unusual clarity and lucidity, in a lively and 1964-1,152 pp.-paper-$19.95 the set 
talking to him, but there is enough of that spirited tone'''it is a pleasure to read the ISBN 0262510057; 510049; 510030 
power in these pages to light many lamps. full story of some spectacular Baade dis- In at the Beginnings: 
Buy it, read it, and above all, argue with it." coveries."- Sky and Telescope 
-George A. Miller, Human Nature 1975-321 pp.-paper-$5.95 A Physicist's Life 
1977-286 pp.-paper-$4.95 ISBN 026252033 8 by Philip M. Morse 
ISBN 0 262 52050 8 A lively account of an American scientist 

The Heritage of Copernicus: who played an important role in shaping the Communication with Extraterrestrial Theories "Pleasing to the Mind" relationship between science and govern- 
Intelligence: edited by Jerzy Neyman ment. Both Morse's life and his book span 
CETI These nontechnical essays on modern "the beginnings" of quantum physics, the 
edited by Carl Sagan advances in science - astronomy, biology, war years and military applications of radar, chemistry, physics, mathematics, and tech- the organization of the Brookhaven National In this book, scientists from a number of nology-document post-Copernican scien- Laboratory, operations research and the fields discuss the fascinating prospect of life tific "revolutions" begun by such notable development of high-speed computer 
on other planets. Topics include the plurality figures as Darwin, Mendel, Planck, systems at MIT. 
of planetary systems in the universe, the Riemann, Shapley, Bohr, Einstein, as well as 1977-400 pp.-$14.95 
origin of life on earth, the possibility of life on one or two lesser-known luminaries such as ISBN 0262 13124 2 
other cosmic bodies, the origin and devel- the Countess of Lovelace, Lord Byron's opment of technological civilizations, prob- Sim 
ems in searching for intelligent signals or daughter who was the first computer pro- pie Working Models of Historic 
for evidence of astroengineering activities, grammer and who lost her fortune on a Machines mathematical system designed to beat the (Easily Made by the Reader) and problems and possible consequences 
of establishing contact with extraterrestrial horses. by Aubrey F. Burstall 
civilizations. "Extremely enjoyable, sometimes "Presents succinct descriptions, drawings 1973-448 pp.-illus.-paper-$6.95 provocative, often informative." and photographs of about three dozen 
ISBN 0 262 69037 3 -Physics Today marvelous gadgets from the heroic history 1974-552 pp.-paper-$9.95 of technology, all realized as working 

ISBN 0 262640163 models.., a pleasure and a challenge." 

?"1 -Scientitic American The MIT Press Please send me the titles in the quantities I I Eighty pages of instructions and plans for 
28 Carleton Street have indicated below. I enclose full pay- those who like to experiment and make 
Cambridge, Massachusetts 02142 ment, plus $1.00 to cover postage and things work. The machines range from early handling charges. Libraries and institutions drills, lathes, pumps, and clock escape- 

should attach a signed purchase order I me nts to a Chinese South Pointing Chariot. I 1975-80 pp.-illus.-paper-$5.95 
Aleksandrov, $19.95 ____ Burstall, $5.95 Neyman, $9.95 ISBN 0 262 52036 2 
(3 vols.) I A FORTRAN Coloring Book 

Kaufman, $6.95 Pierce, $3.95 I by Roger Emanuel Kaufman Baade, $5.95 I "A riot to read. If you're tired of the 7000 
Maffei, $12.50 Sagan, $6.95 I FORTRAN books that seem to get published Bronowski, $4.95 I every year, you'll get a kick out of this Morse, $14.95 tongue-in-cheek satire on beginning 

I FORTRAN-Sc/Tech Book News (please print) illustrated with the author's outrageous cartoons, A FORTRAN 
Name ____________________________________________________________________ I Coloring Book is definitely the relaxed way 

I to learn a complex programming language. Address__________________________________________________________________ I But don't be fooled by the duck on the cover, 
City ___________________________________________________ State Zip_________ it is one of the most technically accurate and 

sc I precise texts on FORTRAN currently 33776 1978-280 pp.-illus.-paper-$6.95 
I 15BN0262610264 
I 
I 
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LETTERS A Quantified Environment: S. F. Singer; Television for Children: Effects on 
Learning: J. L. Singer and D. G. Singer; Antibody Gene Structure: 
EAKabat.400 

EDITORIAL Concerning the Technology Base.403 

ARTICLES Some Applications of Fluorimetry to Synthetic Polymer Studies: H. Morawetz . . . 405 

The Common Origin of Pigment Cells: J. T. Bagnara et al.. 410 

NEWS AND COMMENT It Could Have Been Worse for R & Din Carter's "Austerity" Budget.416 

Normalization Brings First Exchange of U.S. and Mainland Chinese Scholars. . . . 420 

Middle East Investments in American Universities Spark Campus Confrontations . 421 

Briefing: Advisory Group Says DOE Slights Education for PR; AAAS 
Counterpart for the Other Culture; Administration Backs Plan for 
Technology Foundation.422 

RESEARCH NEWS Restoring Damaged Lakes.425 

BOOK REVIEWS Endangered Birds, reviewed by P. A. Johnsgard; History of American Ecology, 
R. E. Cook; Geomagnetic Diagnosis of the Magnetosphere, G. Rostoker; 
Double Stars and Dynamics of Close Binary Systems, R. F. Webbink; 
Books Received.428 

REPORTS The Ross Ice Shelf Project: J. W. Clough and B. L. Hansen.433 

Miocene Glaciomarine Sediments from Beneath the Southern Ross Ice Shelf, 
Antarcticw P N Webb et al.435 
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Ross Sea Region in the Middle Miocene: A Glimpse into the Past: 
H. Brady and H. Martin.437 

Ross Ice Shelf Sea Temperatures: A. E. Gilmoar.438 

Circulation and Melting Beneath the Ross Ice Shelf: S. S. Jacobs, A. L. Gordon, 
J.L.Ardai,Jr.439 

Ocean Tide and Waves Beneath the Ross Ice Shelf, Antarctica: R. T. Williams and 
E. S. Robinson.443 

Tritium and Carbon-14 Distributions in Seawater from Under the Ross Ice Shelf 
Project Ice Hole: R. L. Michel, T. W. Linick, P. M. Williams.445 

Life Below the Ross Ice Shelf, Antarctica: J. H. Lipps, T. E. Ronan, Jr., 
T. E. DeLaca.447 

Fish, Crustaceans, and the Sea Floor Under the Ross Ice Shelf: 
P. M. Brucbhausen et al.449 

Occurrence and Metabolic Activity of Organisms Under the Ross Ice Shelf, 
Antarctica, at Station J9: F. Azam et al.451 

Terrestrial Ages of Four Allan Hills Meteorites: Consequences for Antarctic Ice: 
F. L. Fireman, L. A. Rancitelli, T. Kirsten.453 

Sea-Level Fluctuations and Deep-Sea Sedimentation Rates: T. R. Worsley and 
T. A. Davies.455 

Manganese Oxide Tunnel Structures and Their Intergrowths: S. Turner and 
P.R.Buseck.456 

Biological Bulldozers and the Evolution of Marine Benthic Communities: 
C. W. Thayer.458 

Chemotactic Factor-Induced Release of Membrane Calcium in Rabbit Neutrophils: 
P. H. Naccache et al.461 

Local Foveal Inhibitory Effects of Global Peripheral Excitation: B. G. Breitmeyer 
andA. Valberg.463 

Electromagnetic Muscle Stretch Strongly Excites Sensorimotor Cortex Neurons in 
Behaving Primates: J. R. Wolpaw.465 

To Know with the Nose: Keys to Odor Identification: W. S. Cain.467 

Technical Comments: Regularity, Randomness, and Aggregation in Flowering 

Phenologies R W Poole and B J Rathcke F G Stiles.470 
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One of the biggest 
gold strikes 

since Sutter's Mill. 

The yield: 3,000 pounds of process. There had been no way to hold down the cost of your phone 
pure gold. control it accurately. No way to avoid service. 

But it didn't come from a mine, depositing excess gold on the places ________________________________ 
It came from a Western Electric it was intended to go. And on the Even bigger benefits 
factory. places it wasn't. __________________________________ 
_________________________________ So Western Electric, working 
A new kind of Midas Touch with Bell Labs, designed a totally And since the new process uses _______________________________ new system to do the job. Combining 55% less gold than the old one, we 

the best of electro-chemical and could more than double production of 
That's where Western Electric's programmed logic control technol- our improved switching component. 

new process for plating gold is ogies, the new system can plate gold Without consuming any more of the 
conserving the precious metal, with hair-thin precision. Depositing shiny natural resource. 
through increased efficiency and only the desired amount, only on the But there are more environ- 
precision. It's producing better designated spot. With no waste mental plusses. The new process 
switching components for the Bell whatsoever, has almost completely eliminated the 
System, to make your phone service ________________________________ gaseous wastes plating used to 
clearer and more reliable than ever. Gilt-edged savings produce. It's cut the liquid wastes by 

It must be gold that's plated to ______________________________ 90%. And it runs on 67% less power. 
the switching components you see This improved gold-plating 
glittering in the photograph, because Besides producing a much technique is another way Western 
no other metal can provide the same better product, Western Electric has Electric is working to hold down the 
kind of efficient, reliable, durable, mined a savings of $9 million from cost, while continually raising the 
and clear telephone transmission. the process. And that's another quality of your phone service. 

But until now, gold-plating had way we're helping your Bell Keeping your communications 
always been a messy and imprecise Telephone Company system the best in the world. 

Western Electric 



TIAA- CREF 

Supple mental 

Retirement 
Annuities 

for tax-deferred 

annuity programs 
Supplemental Retirement Annuities (SRA's) are new forms of TIAA and CREF contracts 
designed expressly for use by persons who want to set aside tax-deferred retirement 
funds over and above amounts being accumulated under their institution's basic 
retirement plan. They are available for employees of colleges, universities, private schools 
and certain other nonprofit educational organizations with tax-deferred annuity 
(salary-or-annuity option) programs. Through a properly drawn agreement 
with their institution, staff members may divert part of their compensation before 
taxes to the purchase of these new contracts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

For more information and answers to questions send for your copy of the booklet on 
Supplemental Retirement Annuities. 

- - - - - m ----- - 

A A 

I Send 
me a booklet describing 

I TIAA-CREF Supplemental Retirement Annuities. 
I Name _____________________________________ I 

Date of Birth 

Address Street 

I City State Zip I 
I Nonprofit I 

Employer I I Teachers Insurance and Annuity Association 
730 Third Avenue, New York, New York 10017 1 

L - --- - - --- n.j 
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SMC, or sheet molding compound, is a stiff, 
lightweight plastic composite consisting of resin, pow- 
dered filler, and randomly oriented chopped fibers. 
With the continuing trend toward lighter automotive 
materials, SMC is becoming a promising replacement 
for steel. 

We've set the 

stage for SMC 
But can this plastic compete with metal? In light fflmhflC In 

duty it can. In fact, thanks to redesigning, some SMC EEEEDDIIED LF 
parts outrival their steel counterparts.   

However, for structural application where stiff- E.FEhIDI III EIILLI II. 

ness is paramount, redesigning the part may not be 
enough. That's why engineers here at the General 
Motors Research Laboratories addressed the problem 
of "redesigning" the material, too. 

The challenge was an imposing one: For a given 
use, find what ratio of which resins, fillers, and fibers 
provides the best mix for minimizing weight without 
adversely affecting stiffness and cost. And do it ana- 
lytically. (Blending and testing would take forever.) 

So our engineers modeled the resin-filler-fiber 
system. Then using micromechanics theories for 
calculating the stiffness of resin + ifiler and of resin 
+ fiber, they devised a mathematical procedure 
that predicts the stiffness of any blend of all three 
components. This unique analyti- 

EFFECT OF FIBER TYPE ON SMC cal tool has two potent 
6 

oaie rei )  capabilities. It enables 
ORrbQi?Ria inter designers to determine 

9' an SMC composition that 
 4 meets structural and cost 

 goals in other words, 
- --' to tailor the material to 

-' the need. And it alds our [ ' atass  engineers in exploring 
K. - - the cost-effectiveness of 

1 -, - - lighter, stiffer compo- F 1 General 
- nents such as glass mi- IWTUI Motors 

0  0.2 0.3 0A 0.5 crosphere fillers and Iji Research Laboratories 

Fiber Weighi.Fraction carbon fibers. warren, Michigan 48090 
Mathematical analysis: the best way of 

designing a material having endless combinations of 
ingredients. 

We currently have openings for Ph.D. s in engineering 
or the physical, mathematical, or biomedical sciences. If in- 
terested, please send your resume to: GMR Personnel, Dept. 
215. An Equal Opportunity Employer. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

5cience serves its readers as a forum for the presenta- Concerning the Technology Base 
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- With an aggregate national outlay for scientific research and development 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- of almost $50 billion in current (inflated) dollars, it might seem that we are 
ircluding editorials, news and comment, and book re- renewing and augmenting the knowledge base on which future problem- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the solving and technical innovation will draw. Such may be the case, but it is 
AAAS or the institutions with which the authors are af- not clear that anyone really knows. Even more troubling is the lack of a 
fihiated. 

Editorial Board workable process for estimating the current state of the U.S. technology 
1979: E. PETER GEIDUsOHEK, WARD GOODENOUGH, base. 

N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. The patent system might seem to provide a proximate representation of 
LONG, NEAL E. MILLER, JEFFREY J. WINE 

1980: RICHARD E. BALZHISER, WALLACE s. BROECK- the advancement of practical knowledge, but it falls short. Attempts to tally 
ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- and categorize innovations can tell us something about the climates of risk- 
ANT W. RossITER, VERA c. RUBIN, MAXINE F. SINGER, 
PAUL B. WAGGONER, F. KARL WILLENBROCK taking and new product development, but very little else. At the basic re- 

Publisher search end of the spectrum, published papers furnish a wealth of clues to the 
WILLIAM D. CAREY directions of science, but we rely on consensus peer evaluations to judge 

Editor the degree of vitality or inertia from discipline to discipline. 
PHILIP H. ABELSON The pluralism of the American research, development, and innovation 

Editorial Staff enterprise also obscures our line of sight. With the bulk of federally financed 
Managing Editor Business Manager R & D being contracted out to private industry, disclosures of advances in 
ROBERT v. ORMES HANS NUSSBAUM 

Assistant Managing Editor Production Editor background knowledge are limited. Independent R & D, performed by con- 
JOHN E. RINGLE ELLEN E. MURPHY tract organizations with government approval and cost-sharing, may be the 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J. liveliest source for improvement of the technology base, but the results tend 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, to be closely held. In the competitive industrial sector, which puts up half of 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS al 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE I the money spent on R & D, proprietary constraints of necessity serve to 
MACK shield the most important evidence as to what is being contributed to the 

Research News: BEVERLY KARPLUS HARTLINE, 
FREDERICK F. HARTLINE, RICHARD A. KERR, GINA technology base. 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II What it comes to is that we are in the dark about the facts needed to reach 
ARTHUR L. ROBINSON. Editorial Assistant, FANNIE 
GROOM any kind ofjudgment about the technology base. It might not matter, except 

Consulting Editor: ALLEN L. HAMMOND that the technology base counts for a great deal in terms of national security, 
Associate Editors: ELEANORE BUTZ, MARY DORE- 

MAN, SYLVIA EBERHART, JUDITH GOTTLIEB, RUTH competitiveness in trade, and expectations for economic growth. It could 
KULSTAD 

Assistant Editors: CAITILIN GORDON, Lois SCHMITT, make a big difference if the base were found to be softening over time, 
DIANE TURKIN rather than firming up. If, for instance, the prevailing consensus that some- 

Book Reviews: KATHERINE LIvINGSToN, Editor; thing has gone wrong with U.S. technological innovation also hints at the 
LINDA HEISERMAN, JANET KEGG 

Letters: CHRISTINE KARLIK 
Copy Editor: ISABELLA BOULDIN watering down of the technology base, policy-makers would face very sen- 
Production: NANCY HARTNAGEL, JOHN BAKER; YA ous questions with long-run consequences. But as matters stand now, it is 

Li SWIGART, HOLLY BISHoP, ELEANOR WARNER; JEAN doubtful that we have anything like a handle on the facts. 
RocKwooD, LEAH RYAN, SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, The task of assessing the nation's total technology base looks unmanage- 
Editor; CORRINE HARRIS, MARGARET LLOYD able, for some of the reasons already mentioned. It is afflicted with all of the 

Guide to Scientific Instruments: RICHARD SOMMER 
Assistant to the Editors: RICHARD SEMIKLOSE conceptual and institutional hazards and estimating dilemmas that have dog- 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND ged the evolution of science indicators, plus some others. Even so, there are 

EDITORIAL CORRESPONDENCE: 1515 Massachu- cogent reasons for tackling it, and large risks in taking the technology base 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, for granted. We are not ready for a presidential review memorandum on the 
467-4367; Guide to Scientific Instruments, 467-4480; state of the technology base, in the absence of an analytic framework. But it 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321. Cable: is not too much to propose that the Office of Science and Technology Pol- 
Advancesci, Washington. For "Instructions for Contrib- 
utors," write the editorial office or see page xi, Science, icy, perhaps in cooperation with the Industrial Research Institute, the con- 
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