SCIENCE "7
Vol. 184, No. 4140




B L b

PRI AEEIE

e

L —————

——————_3




The following is a comprehensive list of items which can supplement your reading on the energy problem
or can form the nucleus for your collection on energy:

Books and Magazine:

Energy and the Future by Allen Hammond, William Metz, and Thomas Maugh II. This book surveys current and future sources of energy
and describes relevant technologies. Now in its third printing, it is used as o text in universities and colleges. Casebound, $9.95 ($8.95 Mem-
ber price). Paperbound, $4.95 ($4.45 Member price).

Energy—A Glossary by Thomas Maugh Il. Definitions for some of the most commonly encountered terms used in discussing energy. $1.00.

Science (Energy lIssue), 19 April 1974. This issue is devoted to the energy crisis. $2.00. :

Tapes:

Audiotapes are available as 5-inch reels or as cassettes. Playing time is about 3 hours per session. Price is $19.95 for the first session and
$16.95 for each additional session of the same symposium.

41-69—Power Generation and Environmental Change (Sessions 1-11)

148M-73—Non-Nuclear Energy for Development (Sessions I-I1V)

101-71—Energy Crisis: Some Implications and Alternatives (Sessions I-1V)

175-74—Energy and Society (Session Il only)

179-74—Fusion Power (One Session)

Energy—A Dialogue. A set of six cassettes featuring 12 interviews about the energy dilemmas we now face in the United States. $49.95
($39.95 Member price).

Reprints:

The following reprints dealing with energy are available for 40¢ each.
306) C. A. Berg, “Energy Conservation through Effective Utilization,” 13 July 1973
322) J. O'M. Bockris, A Hydrogen Economy,” 23 June 1972
284) D. Chapman et al., "Electricity Demand Growth and the Energy Crisis,”” 17 Nov. 1972
30) A. W. Eipper, "Pollution Problems, Resource Policy, and the Scientist,” 3 July 1970
313) E. Hirst and J. C. Moyers, "Efficiency of Energy Use in the United States,” 30 March 1973
321) L. W. Jones, “Liquid Hydrogen as a Fuel for the Future,” 22 Oct. 1971
308) G. A. Lincoln, "Energy Conservation,” 13 April 1973
320) E. F. Osborn, “Coal and the Present Energy Situation,” 8 Feb. 1974 )
180) D. F. Othmer and O. A. Roels, "‘Power, Fresh Water, and Food from Cold, Deep Sea Water,” 12 Oct. 1973
312) D. Pimentel et al., “Food Production and the Energy Crisis,”” 2 Nov. 1973
317) T. B. Reed and R. M. Lerner, ““Methanol: a Versatile Fuel for Immediate Use,” 28 Dec. 1973
324) D. J. Rose, “Controlled Nuclear Fusion: Status and Outlook,” 21 May 1971
190) L. A. Sagan, “Human Cost of Nuclear Power,” 11 Aug. 1972
325) A. M. Weinberg, “‘Social Institutions and Nuclear Energy,” 7 July 1972

Please send (check item number). If more than one is ordered, put number needed in parentheses on line next to check mark.

Books: Energy and the Future Energy—A Glossary

Science (19 April 1974)

TGP65= Indicate reels_____. or cassettes_____ and encircle session.
41-69 1 I ; T48M-73 L 11 T IV PRIUEVARBINITNIA 2 175-74 11 ; 17974 |_____; Energy: A Diélogue
Reprints: 306 ~ 322 284 - 30. 313 . 321 308 . 320 - 180 312 317
324 190. 325

Enclose check or money order (payable to AAAS). Orders under $10 must be accompanied by your remittance.

Name

Street )

City State Zip

Send to: AAAS, Dept. LISA-3, 1515 Massachusetts Avenue, NW, Washington, D.C. 20005
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Prepupa of the sawfly Neodiprion
sertifer., Larvae of the sawfly store
a plant resin which effectively deters
predators. See page 996. [Thomas

Eisner, Cornell University, Ithaca,



from Roche Diagnostics...

a major breakthroug
in biochemistry

made possible by

FLURAM

(fluorescamine)

reagent for assaying primary amines in the picomole range

a reagent For amino acid and peptide assay, FLURAM is approximately 500
s s times more sensitive than ninhydrin depending on methodology
of great SenSItIVIty employed:; it has detected as little as 50 picomoles of an amino acid.
One obvious advantage of this degree of sensitivity is that very small
amounts of material are needed for assay.

an assay Of Primary amine solutions are buffered appropriately; FLURAM, dis-
. 2. solved in acetone (or other water-miscible, nonhydroxylic solvents) is
great Slmp||C|ty added: in seconds at room temperature the reaction is complete, and
excess reagent is hydrolyzed rapidly; the fluorophors formed are
stable for several hours under conditions of assay; fluorescence is
proportional to amine concentration.

Linearity of fluores-
cence with various
amounts of arginine
applied to the short L
column of the amino & )
acid analyzer. :
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TOTAL FLUOROMETRIC AMINO ACID ANALYSIS (500 picomoles)

X adapts readily
to automation

. Single column chromato-

£ o 3 graphic separation of a
standard amino acid mixture
containing 500 picomoles
each of neutral, acidic and
basic amino acids. The fall
and rise in baseline is due to
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Although FLURAM does not react directly with proline and other easily converted
secondary amino acids, by introducing a simple intermediate step
these substances can be converted to primary amines which are tO deteCtable

detectable with FLURAM. primary amines

FLURAM can be used in agueous solution, in organic solvents and adaptab|e to varied
on solids. On thin layer chromatograms it has been used as a spray

to detect amino acids and peptides. analytical procedures

Because FLURAM reacts with primary amines to yield highly fluores- present range of
cent derivatives, it is uniquely suited for both manual and automated . . . .
microanalysis of many biologically important compounds such as appllcatlon IS Wlde.',
amino acids, peptides, proteins, catecholamines, amino sugars, oxy- H

tocin and vasopressin. Other applications of FLURAM currently being pOtentIaI unknown
explored include peptide sequencing, genetic studies, assay of pro-

teolytic activity of enzymes, monitoring for completeness of coupling

reactions in peptide synthesis and labeling of proteins. The enormous

range of potential applications for FLURAM should expand knowledge

in the field of molecular biology and find eventual value in clinical

medicine.
ROCHE DIAGNOSTICS—Dept. TC C-5
Division of Hoffmann-La Roche Inc.
Nutley, New Jersey 07110
Gentlemen:
0O | would like to purchase FLURAM™ from one of the following distributors
atthe published list price of $16 per 100 mg (Item 43023) and $120 per 1 Gm
(tem43026).Size_____ Numberofvials________ Totalprice$ .
Sole distributors:
0O American Instrument Company (Aminco) O Standard Scientific
O Fisher Scientific 3 VWR Scientific ROCHE DIAGNOSTICS

O Scientific Products Division of Hoffmann-La Roche Inc.

O Please send me further information on FLURAM. Nutley, New Jersey 07110

| am interested in using FLURAM reagent in

Name

Position

Institution
Address
City. State Zip Code
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Things like our patented Combi-vial packaging, the safest and most convenient
ever devised for labeled compounds. The contents can be extracted by syringe
directly through the teflon-lined rubber septum, or the multi-dose closure can be
removed by an easy tear tab for pipetting or multiple withdrawals, resealing with
the screw cap. Very small volumes of liquid are packaged in our Combi-V-vial
with its tapered reservoir insert.

Simple, logical, better. The Combi-vial is one of many reasons why
people choose New England Nuclear.

In tracer methodology,

it's the little things
that count.

New England Nuclear

575 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

Canada: NEN Canada Ltd., Dorval, Quebec, HIP-1B3, Tel: (514) 636-4971, Telex: 05-821808
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain, Siemensstrasse 1, W. Germany. Tel: Langen (06103) 85035



CHARLES C THOMAS - PUBLISHER

BIOLOGIC AND CLINICAL EF-
FECTS OF LOW-FREQUENCY MAG-
NETIC AND ELECTRIC FIELDS.
Edited by J. G. Llaurado, A. Sances,
Jr., and J. H. Battocletti, all of the
Medical College of Wisconsin, Mil-
waukee. (50 Contributors) '74, about
383 pp. (6 3/4 x 9 3/4), 130 il., 36
tables

MERCURY, MERCURIALS AND
MERCAPTANS. Edited by Morton W.
Miller and Thomas W. Clarkson, both
of The Univ. of Rochester, Rochester,
New York. (33 Contributors) '73, 404
pp., 1161il., 57 tables, $19.75

LIVING CLOCKS IN THE ANIMAL
WORLD by Miriam F. Bennett, Colby
College, Waterville, Maine. 74, 236
pp., S3il., $11.75

FISH CHROMOSOME METHOD-
OLOGY by Thomas E. Denton, Sam-
ford Univ., Birmingham, Alabama. ’73,
172 pp., 101l 1 table, $11.50

RHEOLOGY OF BIOLOGICAL
SYSTEMS. Edited by Henry L. Gabel-
nick, National Institutes of Health,
Bethesda, Maryland, and Mitchell Litt,
Univ. of Pennsylvania, Philadelphia.
(31 Contributors) '73, 319 pp., 230 il.,
25 tables, $16.95

PINEAL CHEMISTRY: In Cellular
and Physiological Mechanisms by W.
B. Quay, Univ. of Wisconsin, Madison.
74, 448 pp., 91 il., 91 tables, $24.75

ECOPHYSICS: The Application of
Physics to Ecology by James Paul
Wesley, Univ. of Missouri, Rolla. ’74,
about 375 pp., 39 il., 8 tables

LECTURES ON THE PHENOMENA
OF LIFE COMMON TO ANIMALS
AND PLANTS. Volume 1 by Claude
Bernard, Former Professor, College de
France and Museum d Histoire Natur-
elle, France. Translated by Hebbel E.
Hoff, Roger Guillemin and Lucienne
Guillemin, all of Baylor Univ., Hous-
ton, Texas. '74, 336 pp., 80 il., $12.95

FUNDAMENTALS OF CELL
PHARMACOLOGY. Edited by S. Dik-
stein, Hebrew Univ., Jerusalem, Israel.
(26 Contributors) ’73, 572 pp. (7 x

10), 160 il., 40 tables, $38.50
* Orders with remittance sent, *
on approval, postpaid

301-327 EAST LAWRENCE AVENUE
SPRINGFIELD ¢ ILLINOIS ¢ 62717

938

mentalist. What the myriads. of tables
in this version of the Good Book pro-
vide is information on the trade-off
between speed, distance, and recovery
times. The tables provide remarkably
accurate predictions of performance.
Consequently, the absence of much in
the way of a theoretical underpinning
is the more surprising. Fortunately, at
least one stellar miler and cross-
country runner (C. R. Taylor) appears
to be devoting professional attention to
these matters, even though he adopts an
unorthodox style [see C. R. Taylor and
V. J. Rowntree, “Running on two or
on four legs: Which consumes more
energy?” (12 Jan. 1973, p. 186)].
PeTter H. KLOPFER
Department of Zoology,
Duke University,
Durham, North Carolina 27706

Reference

1. J. B. Gardner and J. G. Purdy, Computerized
Running Training Programs (Tafnews, Los

Altos, Calif,, 1970).

Power, Fresh Water, and
Food from the Sea

Othmer and Roels (12 Oct. 1973, p.
121) suggest a system by which the
oceans would be used to provide elec-
tric power, desalinized water, and nu-
trients for mariculture. Power would
be generated by operating a heat engine
between the warm surface waters and
the cold bottom waters of the ocean.
The Othmer and Roels scheme makes
use of steam, produced by flash vapor-
ization of the warm surface waters, as
the working fluid.

A major problem with this approach
is that the low vapor pressure (25 to
30 mm-Hg) of steam at the water tem-
peratures available at the ocean sur-
face (25° to 30°C) necessitates the use
of very large turbines. For a power
plant producing 1 gigawatt (1 million
kilowatts) of electrical power (the typi-
cal size of a modern plant) the total
area of the nozzle throat at the inlet
to the turbine must be of the order
of 104 square meters. For a conven-
tional power plant, the comparable area
is about four orders of magnitude
smaller.

Such low-pressure turbines of the
size necessary for a 1-gigawatt plant
have never been constructed. The use
of many moderate-sized turbines would
be prohibitively expensive. Although

a smaller plant, such as the 7180-
kilowatt (net) plant suggested by Oth-
mer and Roels would require a smaller
turbine, the turbine size would still be
out of proportion to the plant capacity,
and the quantity of power produced
would be uninteresting by today’s stan-
dards. Ting (/) has estimated that the
turbine inlet pipe for such a plant
would exceed 13 meters in diameter.
The problem of turbine size is con-
siderably alleviated if a separate work-
ing fluid is employed in a closed cycle.
Lavi and Zener (2) suggest ammonia,
and Anderson and Anderson (3) sug-
gest propane. A more suitable pressure
profile in the available temperature
range can thus be realized, permitting
a reduction in the turbine size by two
to three orders of magnitude. For
large-scale power production from sea
thermal gradients, it would appear that
schemes employing a separate working
fluid are the more realistic.
HARRY DAVITIAN
Institute for Energy Analysis,
Oak Ridge, Tennessee 37830
WiLLIAM McLEAN
College of Engineering,
Cornell University,
Ithaca, New York 14850

References

1. H. Ting, Combustion 42, 16 (1970).

2. A. Lavi and C. Zener, IEEE Spectrum 10, 22
(October 1973); see also C. Zener, Phys. Today
26, 48 (January 1973).

3. J. Anderson and J. Anderson, Jr., Mech. Eng.
88, 41 (April 1966).

A suspension bridge may be the best
structure for crossing a particular
stream; the advantages of a trestle
bridge indicate it should be used over
another. Then there are oranges which
are squeezed, and prunes which are
dried. Ammonia is a good thermody-
namic fluid, propane another, each for
particular conditions; and water has
outstanding advantages for the system
described in our article.

Whether bridges, fruits, or volatile
liquids, individual methods are best for
particular situations. A plant using
water can be safe on shore rather than
anchored far off at sea, where one part
would be swept with the hurricanes
that occur so often in tropic seas, a
second part would be hundreds of
meters below the surface, and a third
part would be between these two.
Cables on the ocean floor a Kkilo-
meter below the surface would have
to carry the single product, electric
power, many kilometers to shore. Situ-
ations may exist where this is the only
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The Maturing of American Science

New Title — Publication Date: April 15

This volume traces the development of science in America during the
past 50 years through a selection of the presidential addresses of the
American Association for the Advancement of Science. Published
together for the first time, these addresses by well-known scientists
explain the complex problems of the relationship between science
and society and highlight the important changes that have taken
place in the 20th century. The thoughtful introduction by Pro-
fessor Robert Kargon of The Johns Hopkins University carefully
sets the stage for the addresses. The addresses themselves show,
for example, how closely science funding has been related to
defense since World War II. They also show that McCarthy-
ism was a critical problem for the development of science
in America, that scientists were deeply concerned about
ecology long before it became fashionable, and that scien-
tists are human beings as well as scientists. Above all,
the addresses will leave the reader with an appreciation
of how humane and responsible the scientific tradition
has been in the United States.

Edited by: Robert H. Kargon

250pp. Index. ISBN
Number 0-87168-212-5

Retail price: $15.95
Member price: $11.95

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE
Department MAS
1515 Massachusetts Avenue, N.W. Washington, D. C. 20005
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related to the advancement of science, including
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on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews
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authors and not official points of view adopted by
the AAAS or the institutions with which the authors
are affiliated.
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Media Coverage of Substantive Issues

A cursory examination of news sources leads to the conclusion that
citizens have a great number of opportunities to become well informed.
They can view programs on the various television channels. Most radio
stations give the news at least hourly—some continuously—and there
are many talk shows. Newspapers and newsweeklies attempt to carry on
their traditional function.

Yet a closer examination reveals that the news media are not effective
in presenting balanced news in depth, but are to a degree contributing to
a malfunctioning of society. They have participated in creating and
exacerbating a series of crises by overconcentrating attention on par-
ticular topics. Typically, after a period of concentrated attention, the
media suddenly drop one topic as they rush to indulge in overkill of
the next one. ‘

These tendencies were noted by Alan L. Otten in a recent column in
the Wall Street Journal® which began:

One hallmark of contemporary America, it’s {requently been noted, is
the short life-span of its crises.

A problem emerges suddenly, builds swiftly to crisis proportions, briefly
dominates public consciousness and concern, and then abruptly fades from
view. Civil rights, urban decay, hunger, drugs, crime, campus unrest, medical
care, the environment, energy—one succeeds another with blurring speed,
almost as though some issue-of-the-year club were in charge.

A glance at Otten’s list leaves one with the impression of a variable
amount of residue from the periods of great mass media attention. Most
of the topics listed are now practically dead as far as the media are
concerned. True, there is a considerable residue from emphasis on the
environment both in legislation and in public consciousness, although
with sharply curtailed media coverage, the public concern and interest
have lessened. After tremendous attention, news coverage of the energy
crisis has almost disappeared, and there is little indication of substantive
progress in meeting the issue. The basic problems remain, but the pub-
lic is bored with the subject, and the net effect of the coverage is to
make it more difficult for progress to be made in the future.

Another undesirable feature of the massive attention is its lack of
quality. The bizarre and the spectacular news takes precedence over
reports with balance and substance. We at Science frequently have op-
portunities to evaluate the performance of the media in unearthing the
facts about a given situation, and more often than not we are dis-
appointed. This is particularly true in those areas in which science and
technology interact with public policy. These issues are usually com-
plex and enduring and not well handled by slick or sensational
journalism,

The current practices of the mass media point up the value of pub-
lications like Science that are designed to inform rather than to excite.
Although our resources are comparatively modest, we feel no handicap
in competing. On any topic we choose to cover, we can if we wish
produce a more rounded, complete, balanced, and scholarly story. Usu-
ally we do not choose to compete on topics that are being well covered
by others. We prefer to pinpoint issues before they are in vogue, and we
are not averse to dealing with significant topics after others have dropped
them, provided there is new and relevant information.

In our efforts to maintain quality, we are fortunate in having a reader-
ship that expects good performance. Our authors understand this and
tend to behave accordingly. We are also fortunate in having an audience
that values rigor and discussion in depth and is willing to contribute
ideas, time, and money to the common objective.—PHILIP H. ABELSON

# A. L. Otten, Wall Street Journal, 6 May 1974, p. 16.



Skepticism

Skepticism is a stock trade of science. Thus, the promise - Eluding the Energy Trap
J. FREDERICK WEINHOLD
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