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SCIENCE COMPENDIA SERIES 

Series Editor: Philip H. Abelson 

From the pages of SCIENCE comes a series of compendia designed to cover the principal issues that face science 
and society-now and for tomorrow. Each book presents the reader with an in-depth review of a given issue 
through authoritative articles written by the leading experts in the field. These compendia can serve not only as 
valuable reference sources for scientists and researchers, but also as supplementary reading material in courses 
devoted to these issues that concern all of us. 

ENERGY: 
Use, Conservation, and Supply 
Gives a historical and general overview of our 
energy problem and examines ways to conserve 
energy and use it more efficiently, not only in 
industry but on an individual level. Examines the 
problems we face in the energy requirements for 
food production and reviews known energy 
sources in relation to current and future energy 
needs. 

160 pp. 1974 Illus. 
0-87168-213-3 (cloth) $10.00 
0-87168-223-0 (paper) $3.50 

ENERGY II: 
Use, Conservation, and Supply 
Contains articles about energy conservation and 
public policy; our remaining supply of fossil fuels; 
and the transition to fission, fusion, and solar 
energy. Includes an extensive analysis of the 
domestic and international perspective on present 
energy-use patterns. 

208 pp. 1978 Illus. 
0-87168-300-8 (cloth) $12.00 
0-87168-237-0 (paper) $5.00 

Special Combination Price for 
both Energy volumes: 

$20.00 (cloth), $7.00 (paper) 

Additional titles in the AAAS Science Compendia Series are 

HEALTH CARE: Regulation, Economics, 
Ethics, and Practice 

$12.00 (cloth) $5.00 (paper) 
$10.00 (cloth) $3.50 (paper) 

ELECTRONICS: The Continuing Revolution MATERIALS: Renewable and Nonrenewable 
Resources 

POPULATION: Dynamics, Ethics, and Policy FOOD: Politics, Economics, Nutrition, and 
Research 

* Retail price for any of the above four titles: 
$12.00 each, casebound 
$4.50 each, paperbound 

To order individual copies of the AAAS Science Compendia Series please send your name, address and 
list of book titles (indicating casebound or paperbound) to AAAS, Dept. S -1, 1515 Massachusetts 
Ave., NW, Washington, D.C. 20005. Remittance must accompany all orders under $10.00. Please al- 
low 6-8 weeks for delivery. 
* AAAS Members allowed 10% discount on prepaid orders. 
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"... packs more important and reliable data be 
tween two covers than any other publication of it. 
kind." 

CLINICAL CHEMISTR' 

"... it is a truly remarkable achievement that a sin 
gle handbook of chemistry and physics can. .. serv4 
so many so well." 

APPLIED OPTICS 

Through 59 editions, CRC Press has published thl 
most acclaimed data reference in the world. Bu 
we're not resting on our laurels. The 60th Anniver 
sary edition of the CRC Handbook of Chemistry anc 
Physics has the most data ever. And yearly up-datec 
material keeps it current. For a limited time you car 
have it for only $19.95. More data than before. A 
less than half the price. 
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t CRC Press, Inc. 
~I ̂  2000 N. W. 24th Street Boca Raton, FL 33431 

I I I- - - - ---- --- -_ I I - -- II - - L--- - . - ? II _ L _ I __ 

L II II _ II 1 I I_. I ; I- I I- - I-,I - - , -'I I- 

t 

--~~~~~~~~~---- - 1----- 



ISSN 0036-8075 

2 May 1980 
Volume 208, No. 4443 

LETTERS Chairs and People: H. R. Catchpole; Galileo's Lunar Observations: 
E. A. Whitaker; Peanut Butter: A Solvent?: J. McCullam ....... 

EDITORIAL Tax Incentives and Research: R. C. Atkinson. .................... 

ARTICLES Internal Solitons in the Andaman Sea: A. R. Osborne and T. L. Burch ..... 

Oils and Rubber from Arid Land Plants: J. D. Johnson and C. W. Hinman . 

Indoor Air Pollution, Tobacco Smoke, and Public Health: J. L. Repace 
andA. H. Lowrey .. ............. .......... 

NEWS AND COMMENT 

RESEARCH NEWS 

Dialysis After Nearly a Decade ..................... ....... 

Briefing: Use of Killer Weed Grows in Third World; Fund for 
UN Science Center Short by $200 Million . ......... 

Environmentalists Seek New Strategies . ........ ...... 

Nonproliferation Policy Challenged ....................... 

Maryland Lures Chip-Makers East ............... ......... 

Giant Corporations from Tiny Chips Grow ........... 

A New Kind of Storm Beneath the Sea ................... 

473 

474 

477 

478 

479 

480 

484 

AAAS NEWS Climate Project to Produce Research Guide; Nuclear Arms Control Group Named; 
Research and Bulletins on Science and Technology for the Handicapped; Note 
to AAAS Members; CSFR Reports Activities; Working Together: Science and 

446 

449 

451 

460 

464 



the Law; AAAS Travelers; Science 80 Growth; About Section X-General; 
Chautauqua Short Courses. ............. 487 

BOOK REVIEWS Historical Biogeography, Plate Tectonics, and the Changing Environment, 
reviewed by R. K. Bambach; Solar Flares, C. L. Hyder; Origin of the 
Earth and Moon, J. S. Lewis; Pine Barrens, 0. L. Loucks; Determinants 
of Spatial Organization, S. A. Kauffman; Books Received ........... 490 

REPORTS Radiant Heat for Energy Conservation: R. V. Pound ...... . ........ 494 
The Double Quasar 0957+561: Examination of the Gravitational Lens Hypothesis 

Using the Very Large Array: P. E. Greenfield, D. H. Roberts, B. F. Burke . . . 495 

Evaporation of Seawater: Calculated Mineral Sequences: C. E. Harvie et al. ... 498 
Selenium Biomethylation Products from Soil and Sewage Sludge: D. C. Reamer 

and W. H. Zoller . 500 

Widespread Occurrence in Frogs and Toads of Skin Compounds Interacting with 
the Ouabain Site of Na+,K+-ATPase: J. Flier et al. .. . . . ..... 503 

L-Ornithine Decarboxylase: An Essential Role in Early Mammalian Embryogenesis: J. R. Fozard etal . . . . ....................... . 505 
Phenobarbital Exposure in Utero: Alterations in Female Reproductive 

Function in Rats: C. Gupta et al.......................... 508 
DNA Polymerases in Parasitic Protozoans Differ from Host Enzymes: 

L. M. S. Chang et al ....... .. . ......... 510 
Inverse Relation Between Low-Density Lipoprotein-Cholesterol and 

Dehydroisoandrosterone Sulfate in Human Fetal Plasma: 
C. R. Parker, Jr., et al.. . .. . . . . . ..... 512 

Opiate Analgesia: Evidence for Mediation by a Subpopulation of Opiate Receptors: G. W. Pasternak, S. R. Childers, S. H. Snyder ................. 514 
Inhibition of Cell Motility by Interferon: D. Brouty-Boye and B. R. Zetter ...... 516 

Hearing in the Elephant (Elephas maximus): R. Heffner and H. Heffner ....... 518 
Technical Comments: Cadmium Concentrations in Blood: P. Pleban; K. J. Ellis . . 520 

COVER 

ACLTf~( aU$Ti~~~~4~~iE ~ '.. ..Apollo-Soyuz photograph of the Anda- 
man Sea (north is to the left). The west 
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the picture. The light puffy regions are 
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Science serves its readers as a forum for the presenta- 
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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- 
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Tax Incentives and Research 
President Carter, on several occasions, has stressed the importance of 

increasing the level of research and development in the United States. For 
example, in his Industrial Innovation Message, the President announced 

specific actions and recommended others requiring legislation. These ac- 
tions and recommendations related to concerns about lagging productivity, 
balance of payments, and competitiveness in international trade. He in- 
dicated in his message that, in addition to the initiatives already taken, tax 
incentives to encourage research investments by U.S. industry would be 
considered at some later date. 

On 10 December 1979, Paul A. Samuelson, MIT Professor of Economics 
and Nobel Laureate, in discussing U.S. economic problems told a joint 
congressional hearing, "Here is where cool calculation of cost and benefit 
point up the vital contribution that support of pure and applied science can 
make" (Samuelson's emphasis). As a result of such calculations, it is now 
generally agreed that there are benefits from R & D's investments that go 
beyond those capturable by private firms. In fact, returns to society from 
industrial research generally far exceed the returns to the individual inves- 
tors. These observations suggest that our nation is underinvesting in R & D. 
Such underinvestment should be addressed by a combination of both public 
expenditures and incentives for private investment. Much has been said 
about public expenditures to support R & D. There has been less discussion 
about tax incentives for greater private investment. 

In R & D, as in other industrial activities, taxes have an important influ- 
ence. Though business conditions and "entrepreneurial spirit" dominate 
business decisions, the tax situation plays a role in deciding how much 
R & D will be done, what kinds of R & D will be done, and whether it will 
be done in the United States or abroad. There are several tax options that 
should be considered to encourage research by U.S. companies: acceler- 
ated depreciation for R & D construction and equipment; tax credits for 
increased R & D spending; tax incentives for cooperative industry-universi- 
ty basic research; modifying regulation 861-8 of the Internal Revenue Serv- 
ice, which tends to force U.S. companies to conduct their research over- 
seas. 

A number of countries use tax policy to encourage R & D. Japan, for 
example, has made liberal use of tax incentives for some time. The most 
novel provision is a special tax credit for R & D expenses. A company is 
allowed a 25 percent tax credit on those R & D expenses that represent an 
increase over the highest R & D expense incurred in a base period. A 50 
percent tax credit is allowed on any portion of R & D expenses that is in 
excess of a 15 percent annual compound rate of increase over the base 
period. These benefits are reduced if a company's R & D expenditure fell 
below the base level in some intermediate year. The special tax credit for 
increased R & D expenditures is limited to a maximum of 10 percent of a 

corporation's tax liability. 
West Germany has also offered tax incentives for research and develop- 

ment. These include accelerated depreciation for plant and equipment de- 
voted to R & D; a special allowance for corporate support of university and 
other research groups; and an additional deduction if an investment is re- 
lated to basic research, new methods or products, or the extension of meth- 
ods or products of "significant importance." 

These examples are not cited to suggest that we should copy the policies 
of Japan or West Germany, but to emphasize the need to reconsider U.S. 
tax treatment of R & D. Clearly the time is ripe to analyze various tax 
options that will foster private investment in research and to decide which 
are most appropriate within the framework of our broader tax policy. 
-RICHARD C. ATKINSON, Director, National Science Foundation, Wash- 
ington, D.C. 20550 
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TCHE ENERGY GAMIE? 

We all have to play 
but can anyone win? 

The energy game is a highly competitive, very expensive gamble. Nature supplies the basic resources, but 
technology determines their uses. Societies demand more and more; national economies may falter; govern- 
ments may topple. Is there a technological fix? 

ENERGY: Who is going to win the game? 

No one can predict the outcome of the game, but two publications from AAAS can help you understand the 

ground rules and introduce you to the players. 

ENERGY: 
Use, Conservation, and Supply 
Gives a general and historical overview of our energy 
problem and examines ways to conserve energy and use it 
more efficiently, not only in industry but on an individual 
level. Examines the problems we face in the energy 
requirements for food production and reviews known 
energy sources in relation to current and future energy 
needs. 

160 pp. 1974 Illus. 
0-87168-213-3 (cloth) $10.00 
0-87168-223-0 (paper) $3.50 

ENERGY II: 
Use, Conservation, and Supply 
Contains articles about energy conservation and public 
policy; our remaining supply of fossil fuels; and the 
transition to fission, fusion, and solar energy. Includes an 
extensive analysis of the domestic and international 
perspective on present energy-use patterns. 

208 pp. 1978 Illus. 
0-87168-300-8 (cloth) $12.00 
0-87168-237-0 (paper) $5.00 

Special Combination Price for both Energy volumes: 
$20.00 (cloth), $7.00 (paper) 

Since you, too, have to play . .. order your copies now and learn the rules. 

Send your name, address, and list of titles to 

AAAS 

Department E-l 
1515 Massachusetts Avenue, NW 
Washington, DC 20005 

AAAS members allowed 10% discount on prepaid orders. 
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