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Four new reasons

to buy a Beckman

You're looking at another

area of Beckman leadership: rotors.

As an I-5 owner, you have more
than 30 fixed-angle, swinging-
bucket, zonal, and continuous-flow
rotors to choose from—all part of
our continuing rotor development
program. These four new titanium
rotors offer extraordinary com-
binations of force and volume for
hard-to-sediment materials.

The 70-Ti in foreground
generatesa half million g's and holds
300 ml—almost three times the
sample volume of our other half-
million-g rotor.

L-5 Ultracentrifuge.

The 50.2-Ti at left spins just
under a half liter of sample at forces
to 300,000 g at its maximum speed
of 50,000 rpm.

The new SW-60-Ti swinging-
bucket rotor produces significantly
greater force than our previous
highest-force SW rotor (485,000
vs 420,000 g)—yet holds almost
twice the sample volume.

The Z-60 rotor raises the
force available with zonal rotors to
256,000 g—50% higher than the
Ti-14 zonal rotor—to speed up the
processing of proteins, hormones,
and enzymes.
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We've been designing high
force rotors and ultracentrifuges
for a long time. So it's no wonder
that Beckman centrifugal equip-
ment is the most advanced and
most reliable in the world.

For literature on the [-5’s
and their extensive line of rotors,
write for brochure SB-400 to
Beckman Instruments, Inc.,
Spinco Division, 1117 California
Avenue, Palo Alto, CA 94304.




Eastman

EASTMAN Organic Chemicals Gatalog No. 47

Featuring:

e 332 pages of data on nearly 6,000 EAsTMAN Organic Chemicals.
o Structural formulas illustrated for more than 1,000 of the chemicals.

o An index of empirical formulas.
e A functional group listing.

e Color coding on all pages to help you quickly find what you need.

o Reader-service postcards enabling you to request additional literature, quotes on
bulk and custom chemicals, and other information.

For your own personal copy, request Kodak Publication No. JJ-1.

If your needs are very specific, perhaps you also need one of these
product listings for a particular application.
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Dyes, stains, and indicators

EASTMAN Dyes, Stains, and Indica-
tors, Kodak Publication No. JJ-196, is
a new EASTMAN Dataservice Catalog
to assist you in locating the many dyes,
stains, and indicators available from
Eastman Organic Chemicals. The prod-
uct listing is divided into the following
categories:
o Adsorption Indicators
o Biological Dyes and Stains
o Buffers
o Chelatometric Indicators
o Colorimetric Indicators
o Cyanine Dyes and Spectral
Sensitizers
o Fluorometric Indicators
o Functional Group Determination
Reagents
o Organic Laser Dyes and
Phthalocyanine-Type Compounds
o Redox Indicators

Use the coupon below to request
your copy of JJ-196 and we’ll also in-
clude a copy of the popular, colorful
wall chart, pH Ranges and Color
Changes of EASTMAN Indicators.
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Tools for synthesis

EASTMAN Tools for Synthesis, Kodak
Publication No. JJ-195, is a quick ref-
erence to reagents commonly used in
laboratory and industrial synthesis that
are available from Eastman Organic
Chemicals. The “Tools for General Or-
ganic Synthesis” section is divided into
105 categories listing reagents for
chemical reactions (acetylation, etc)
and chemical types (acid chlorides,
etc).

Also included are separate listings
of: ligands for organometallic syn-
thesis, organometallic and complex
salts, reagents for polymer synthesis,
and reagents for functional group de-
termination. Request Kodak Publica-

tion No. JJ-195.
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Organic Chemicals

Liquid crystals

CE R

The many nematic, smectic, and cho-
lesteric liquid crystals, cholesteric mix-
tures, and preparative intermediates of-
fered by Eastman Organic Chemicals
are listed in Kodak Publication No.
JJ-14. Included in EASTMAN Liquid
Crystal Products are more than two
dozen charts and curves which illus-
trate the properties of several nematic
materials for electro-optical applica-
tions.

If you have an interest in liquid crys-
tals, use the coupon to request a copy
of JJ-14. We'll also be happy to quote
on your larger-than-laboratory require-
ments.

Circle No. 928 on Readers’ Service Card

e o o o o e o o o o o o o o o

° Eastman Kodak Company 365 o
Eastman Organic Chemicals

° Dept. 412-L °
Rochester, N.Y. 14650

[ ] Please send the following: o
[ JJ-1, EASTMAN Organic Chemicals Catalog No. 47

o O JJ-14, EASTMAN Liquid Crystal Products °
O JJ-195, EASTMAN Tools for Synthesis

° [ JJ-196, EASTMAN Dyes, Stains, and Indicators °

° Name °
Affiliation

° °
Address

* City State Zip s



21 March 1975

Volume 187, No. 4181

LETTERS Particle Discoveries: R. A. Carrigan, Jr.; Science and the Law: L. Loevinger;
Feeding the World’s Poor: M. C. Whatley; J. D. Martin; D. N. Byrne et al.;

F. A. Cotton; R. Revelle . .. .. ... .. . . . . i, 1026

epITORIAL Life Members of AAAS . .. .. .. . . . .. 1035

ARTICLES Quantum Organic Chemistry: M. J. S. Dewar . .. ... . ... ... uuuuuiieii. 1037

Pest Management: R. L. Giese, R. M. Peart, R. T. Huber . ................. 1045

Limits to the Scientific Understanding of Man: G. S. Stent . .. ............... 1052

NEWS AND cOMMENT Nuclear Power: Hard Times and a Questioning Congress . .. ................. 1058
Science Policy: House Committee Wants in on the Action . .................. 1061

Pasteur Institute: Public Funds for a Private Institution ... .................. 1062

Senate Study Predicts U.S. Oil “Exhaustion™ ... ... .. ... .. .. ... ........ 1064

RESEARCH NEWS Superconducting Accelerators: High Energy Is Trailing to Low Energy .......... 1066

BOOK REVIEWS [mmunological Tolerance, reviewed by E. S. Golub; The Cell Nucleus, B. A. Hamkalo,
Pheromones, D. Schneider; Kinetics and Mechanisms of Polymerization
Reactions, M. Morton; Human Activity Patterns in the City, G. D. Suttles . . . .. 1069

REPORTS Optical Levitation of Liquid Drops by Radiation Pressure: 4. Ashkin and
J. M. Dziedzic ........ . . . . e 1073

Human Skeletal Muscle: Properties of the “Chemically Skinned™ Fiber:
D.S. Wood etal. ... ... .. .. . . e 1075

o R g i e S W o 5 A O S P o T ™ O A 3 L G e e e S R R B 3 R iR S T A R T A s L BT R Y N AR T 2 N e e SR S A RS B T T R TR TR




AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

Accelerated Plate Tectonics: D. L. Anderson

............................ 1077
Partial Amino Acid Sequence of Rabbit B2-Microglobulin: B. A. Cunningham and
I Berggdrd . .. .. ... e e e e e 1079
Stimulated Vasopressin Synthesis by a Fetal Hypothalamic Factor:
D. B. Pearson, R. Goodman, H. Sachs . ........... .. iuiieeeeeenennn 1081
Absence of Pyruvate Decarboxylase Activity in Man: A Cause of Congenital
Lactic Acidosis: D. F. Farrell et al. . .. ........ ... 0. 1082
Pyridoxal Kinase: Decreased Activity in Red Blood Cells of Afro-Americans:
C.J. Chern and E. Beutler . .. .. ... ... .0t iutuneneenenenneneenns 1084
Inhibition of Catecholamine Release by Tolbutamide and Other Sulfonylureas:
C-Y . Hsuetal. ... ... .ttt ittt it 1086
Batrachotoxin Block of Fast Axoplasmic Transport in Mammalian Nerve Fibers:
S. Ochs and R. Worth . ... ... . . ittt it it 1087
Homologous Cystein-Containing Sequences in Tryptophanyl-tRNA Synthetases
from Escherichia coli and Human Placentas: K. H. Muench et al. .......... 1089
Chromosome-Wide Event Accompanies the Expression of Recessive Mutations in :
Tetraploid Cells: L. A. Chasin and G. Urlaub . . ...................... 1091
Prostaglandins in Human Fluid: Two Novel Compounds: H. T. Jonsson, Jr.,
B. S. Middleditch, D. M. Desiderio ............c.uuuuuennennennenen. 1093
Localized Desensitization of Limulus Photoreceptors Produced by Light or
Intracellular Calcium Ion Injection: A. Fein and J. Lisman . .............. 1094
Technical Comments: Predation and Aversive Conditioning in Coyotes:
M. Bekoff; C. R. Gustavson, D. J. Kelly, J. Garcia .............c..v.... 1096
ASSOCIATION AFFAIRS William D. McElroy, President-Elect: L. Levin . ... ... .. ... uuiueenn.. 1097
The Scientist and the Politician: R. Revelle ... ........ ... ... .0 iuuien.. 1100
Report from the Retiring Chairman: L. M. Rieser . ... .......c.o.uuuuenunonn 1106
Report to the Association: P. H. Abelson . .. ............c.0uuuiiuiiunenennn 1109

AAAS Council Meeting, 1975: C. Borras . ...... ... ennnnenns 1118
AAAS Officers, Staff, Committees, and Representatives for 1975

.............. 1117
RUTH M. DAVIS FREDERICK MOSTELLER  WILLIAM T. GOLDEN  WILLIAM D, CAREY

WARD H. GOODENOUGH CHAUNCEY STARR Treasurer Executive Officer COVER

GEOLOGY AND GEOGRAPHY BIOLOGICAL SCIENCES (G ANTHROPOLOGY (H) - . .

William E. Benson s Hans Laufer o Ruth L. Bunzel , Three liquid drops levitated in a laser
Ramon E. Bisque Jane C. Kaltenbach Philleo Nash beam. The microscope is focused on
MEDICAL SCIENCES (N) AGRICULTURE (0 mnusmw. SCIENCE (P) -mi

Robert Austrian Paul E. Waggon(er) Jordan D. Lewis the .u.p per 10 m lcr9n d1:0p lo‘.:ate.d at a
Richard J. Johns J. Lawrence Apple Robert L. Stern position of high light intensity in the
STATISTICS () ATMOSPHERIC AND HYDROSPHERIC GENERAL (X) diffraction rings formed about the two
Eﬂf"‘G Bennett ChS‘f'ENECEE W '}*he'srfﬂp E Stﬂ]""” lower drops. See page 1073. [A. Ash-
et Stontey A, Changnon, Jr: e kin, Bell Laboratories, Holmdel, New

Jersey]

The American Association for the Advancement of Science was founded in 1848 and lnmhd in
1874. s ohluh are to further the work of scientists, to facilitate muaﬂon g them, to
immt:‘ wtnmwlddmmm Ine:’om plhllc under-
standin| appreciation mportance promise science in human progress.
Pcsmugter: Send Form 3547 to SCIENCE, 1515 Massachusetts Avenue, NW, Washington, D.C. 20005.



s SARGENT-WELCH

in the Sargent-Weich tradition
of fine recorders...

model xkr

1975

250 mm (9.83 in) Chart

Single or 9-Speed Drive

Half-second Pen Response

Metric Calibration

1,2,5&100r 10, 20, 50 & 100 mV Spans
Compact — 17 x44 x40 cm

High Impact Cycolac T® Case

Price Range — $495.00 to $700.00

[=zee]
D Sargent-Welch Scientific Company e 7300 North Linder Avenue e Skokie, Illinois 60076 e (312) 677-0600
Anaheim e Birmingham e Chicago e Cincinnati e Cleveland e Dallas e Denver e Detroit e Springfield, N.J. e Toronto e Montreal
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Admiral Byrd

would have
d Revco.

Men of daring and vision have _ (s ! _ caﬁfﬁred the world’s imagination since the
beginning of time. Suchaman . (§ @ Was Admiral Richard E. Byrd, a pioneer in the
exploration of the icy vastness of the polar caps- Explorer, scientist, humanitarian. A
dedicated, exacting man whose efforts contributed much to mankind’s quest for knowledge.

At Revco, we, too, are engaged in the never-ending pursuit of excellence through research
and development, design improvement, and scientific testing. Our total effort is directed
toward giving you dependable, efficient, and economical freezers that deliver a coldness
even Admiral Byrd never dreamed of. This uncompromising adherence to the highest
standards is what makes Revco the world’s largest manufacturer of ULTra-Low® tempera-
ture equipment —now UNDERWRITERS’ LABORATORIES, INC. LISTED.

|Pictured is the new space-saving Revco upright. For more information on
uprights, chest freezers and Revco’s nation-wide service centers, contact:

ICurtin-Matheson, Fisher Scientific, Scientific Products, VWR Scientific.
Iin Canada: Allied Scientific, Can Lab, Fisher Scientific.

nEvco , INC. The world's leader in ULTra-Low® temperature freezers.

1100 Memorial Drive, West Columbia, S.C. 29169 Telephone: 803/796-1700 TWX: 810-666-2103 Cable: Revco
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Pure water. Any way you want it.

Different labs have different
pure water requirements.
Which is why we developed
PCS — the Pressure Cartridge
System. The pure water
system that can be exactly
tailored to your needs.

With PCS, you can use two,
three, four, or more different
cartridges to sequentially

remove different kinds of
impurities. At flow rates up
to 60 liters per hour and more.

And there are 14 different
PCS cartridges to choose from.

We also can give you Reverse
Osmosis —our RO/PCS. To
remove 85-90% of feedwater
impurities. Or, when used
with PCS, to extend the life of
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cartridges by a factor of 10.

At flow rates from 22 to 66 1ph.
So when you need pure water,
why not get it exactly the way
you want it. From :

Barnstead.

225 Rivermoor St., Boston,
Massachusetts 02132.

4 .BARNSTEAD

SYBRON CORPORATION



retty face
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BUCHLER
Fractomette’Alpha 200

Buchler’s new fraction collector has much more
going for it than a pretty new face. It is equipped with
standard features you just can't find on other fraction
collectors. The Alpha 200 is complete for time, drop
and volume modes of collection. It has a 200 tube
capacity, yet measures less than 1% sq. feet and will
fit into an ordinary household refrigerator. Reliable
100% solid state circuitry, a lift-off collection plat-
form, an electronic digital display and “‘LiquiFuse” —
a unique overflow detection device — are some of
the new features.

If we didn’t think this was the best fraction
collector on the market, we wouldn’t have made it.
We believe you'll share our enthusiasm when you
learn more about the Alpha 200. Write Today!

1 Activator Control Unit 2 Drop Counting Search Unit
3 Drop Stop 4 Digital Electronic Display

1703 I8 Buchler Instruments

Division of Searle Analytic Inc.
1327 Sixteenth Street
Fort Lee, New Jersey 07024
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Satisfy your professional needs

and personal curiosity with
authoritative WILEY books!

ASTRONOMY:
Fundamentals and Frontiers, 2nd Ed.
By R. Jastrow and M. Thompson

[llustrated with striking drawings and
photos—many in breathtaking full
color—this enthralling volume relates
the biographies of planets, stars, gal-
axies, guasars, pulsars, and black
holes . . . plus theories on life else-
where in the far reaches of space.
$14.50

To order, circle 667 on Reader Service Card.

PHYSICS—
Once Over Lightly
By Kenneth R. Atkins

An instant-answer guide on physics
fundamentals with step-by-step ex-
planations of formulas and laws of
physics. Ideal for self-study or for
periodic review and reference.
$11.95

To order, circle 668 on Reader Service Card.

_ADVANCED INORGANIC
CHEMISTRY

Third Edtion

By E. Albert Cotton and
Geoffrey Wilkinson

An ideal ready reference to the chem-
istry of non-transition and transition
elements. Chemistry and Industry
called the previous edition, *. . . the
best available . . .” and we think this
thorough revision will prove equally
eminent and valuable. $17.95

To order, circle 669 on Reader Service Card.

FITTING EQUATIONS TO DATA

By Cuthbert Daniel and Fred S. Wood
The only available guide to using
multifactor data—an invaluable key to
using the computer to successfully fit
equations to data. $22.50

To order, circle 670 on Reader Service Card

SAFETY AND ACCIDENT
PREVENTION IN CHEMICAL
OPERATIONS

Edited by Howard Fawcett and
William Wood

Twenty-four experts offer you over
600 pages of practical guidelines for
safety ranging from plant design and
location considerations, to recom-
mended operating procedures and
maintenance activities. $32.50

To order, circle 671 on Reader Service Card.

THE CHEMIST’S COMPANION
A Handbook of Practical Data,
Techniques, and References
By Arnold J..Gordon and
Richard A. Ford

The only reference to give you a
wealth of answers to most of the ques-
tions that might hinder you in your
daily work. $16.95

To order, circle 672 on Reader Service Card.

COMPUTING WITH
MINI COMPUTERS

By Fred Gruenberger and
David Babcock

Whether you want it for daily refer-
ence, as a solid review, or for self-
study, you'll benefit from this manual’s
basic-to-advanced techniques for
utilizing minicomputers to maximum
advantage. $12.50

To order, circle 673 on Reader Service Card.
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COMPENDIUM OF ORGANIC
SYNTHETIC METHODS

By lan T. Harrison and

Shuyen Harrison

Your practical guide to 3,000 reactions
covering the full range of methods, to
save you research and preparation
time. This systematic listing provides
both traditional and modern methods.
$15.95

To order, circle 674 on Reader Service Card.

NONPARAMETRIC
STATISTICAL METHODS
By Myles Hollander and
Douglas A. Wolfe

An easy-to-understand “course’” and
reference on a methodology invalu-
able for applying statistical proced-
ures to your work. The material is
centered around actual experiments
from virtually every scientific disci-
pline. $19.95

To order, circle 675 on Reader Service Card.

AN INTRODUCTION TO
SEPARATION SCIENCE

By B. L. Karger, L. R. Snyder, and
C. Horvath

A timely work to help you more easily
decide upon, and successfully em-
ploy, optimum separation methods for
given needs. Included are details of
the individual separation techniques
themselves. $21.50

To order, circle 676 on Reader Service Card.




For instant reference, self study,

hobbies, advancement, added
income...see them at our expense!

MATHEMATICS FOR CHEMISTS
By Charles L. Perrin

Here is a practical aid for study of
functions of variables, special func-
tions, differential equations, probabil-
ity and statistics, vectors, matrices,
group theory, and extension to infin-
ite dimensions. Oriented exclusively
for chemists. $16.95

To order, circle 677 on Reader Service Card.

ENVIRONMENTAL
ENGINEERING AND
SANITATION
Second Edition

By J. A. Salvato, Jr.

For problems found in actual practice,
this is the most complete, single-
volume collection of proven engineer-
ing solutions. No other guide offers
you such extensive coverage of prac-
tical applications for environmental
protection. $27.50

To order, circle 678 on Reader Service Card.

MANAGEMENT 18—
A Short Course for Managers
By Burt K. Scanlan, Ph.D.

Designed to instruct or update man-
agers in the essential techniques of
planning, establishing objectives,
problem solving, decision making,
delegating, controlling, communicat-
ing, leadership and much more. All of
this isin an easy-to-use, self-pacing,
workbook format.  $24.95

To order, circle 679 on Reader Service Card.

REAL ESTATE INVESTMENT
STRATEGY

By Maury Seldin and

Richard H. Swesnik

The only complete guide to the what,
when, and how of buying property.
Learn what to buy—hotel, warehouse,
private site, or gas station, etc.; and
how to take title, both individual and
joint ownership. $12.50

To order, circle 680 on Reader Service Card.

SPECTROMETRIC
IDENTIFICATION OF

ORGANIC COMPOUNDS

Third Edition

By R. M. Silverstein, G. C. Bassler,
and T. C. Morrill

This revision of an invaluable refer-
ence brings you scores of additional
reference tables, charts, and spectra;
infrared and NMR spectra of many
common laboratory compounds,
including solvents and impurities; and
details on the use of new techniques.
$13.95

To order, circle 681 on Reader Service Card.

THE ENGINEER’S COMPANION—
A Concise Handbook of
Engineering Fundamentals

By Mott Souders

This handy guide brings you the basic
concepts and formulations for the
applied sciences common to all
branches of engineering. You get
instant answers to “‘one thousand
and one” questions—the kind that
crop up daily in actual practice.
$14.95

To order, circle 682 on Reader Service Card.

MARINE AQUARIUM KEEPING—
The Science, Animals, and Art
By Stephen Spotte

A well-known marine biologist gives
you the easy-to-follow steps for as-
sembling and maintaining an
aquarium that thrives successfully
and draws praise for its aesthetics.
$10.95

To order, circle 683 on Reader Service Card.

EFFECTIVE WRITING—

For Engineers, Managers, Scientists
By H. J. Tichy

A collection of hundreds of practical
pointers to sharpen your knowledge
of grammar, structure, punctuation,
and style, and give you specific steps
for writing for just about any situation.
$10.50

To order, circle 684 on Reader Service Card.

BRAIN CONTROL—

A Critical Examination of Brain
Stimulation and Psychosurgery
By Elliot S. Valenstein

Reveals the major attempts, and
future implications, in modifying the
brain through physical interventions.
Throughout you'll find details on sur-
gical procedures, their underlying
rationale, and objective evaluations
of results.  $10.95

To order, circle 685 on Reader Service Card.

THE STUDY OF ENZYME
MECHANISMS
By Eugene Zeffren and Philip Hall

Includes details of the major tech-
nigues of enzymology, with examples
of specific applications. Ideal for its
coverage of the theoretical and prac-
tical framework needed to carry out
studies of the mechanisms of enzyme
action, as well as use for review or
ready reference. $16.95

To order, circle 686 on Reader Service Card.

JOHN WILEY & SONS, INC.
Box 4192, Grand Central Station
New York, N.Y. 10017

TO ORDER ANY OF THESE BOOKS:

Circle appropriate number
on Reader Service Card.

FREE 15 days examination of all books.
No obligation to buy.

A5048-NP



The very

adaptable

Bausch& Lomb

high intensity monochromator

For the application you need today or
'will need tomorrow—here’s the one
instrument that will give you pure
monochromatic light of high intensity
throughout the UV, visible and lower
IR regions. Applications include Lu-
minescence and Fluorescence, cancer
research, cell composition, body fluids,
plant and insect studies, forensic
science, interferometry, checking for
flatness in computer storage discs,
UV microscopy and photomicrography,
and many others. It is also widely used
in industry for both research and
quality control.

Expandable, Portable, Modular . . .
And Versatile

1. Five high efficiency, interchange-
able, pre-aligned, “Certified-Precision”
grating assemblies cover the whole
wavelength range: UV 200-400nm;
UV-Visible 200-700nm; Visible 350-
. 800nm; IR #1 700-1600nm; IR #2 1400-
3200nm.

2. Five pre-aligned radiation sources
with appropriate optics and power
supply: Air-cooled Deuterium Arc;
Tungsten-Halide; High-Pressure Mer-
cury; Super-Pressure Mercury; and
Xenon Arc.

3. Small size saves bench space, makes
mounting easy. Only 20" x 41" x 71"
complete with integral light source.
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to Inm.

able as an option.

4. Digital wavelength display provides
positive, error-free readout — directly

5. Easily interchangeable fixed and
variable entrance and exit slits match
bandpass to application, offer greater
convenience for use on an optical
bench or with photomultiplier devices.

6. Wavelength scanning drive avail-

For further information write:—
Bausch & Lomb, Analytical Systems
Division, 71-15-02 Linden Avenue,
Rochester, New York 14625.

BAUSCH & LOMB ()

ANALYTICAL SYSTEMS DIVISION



Interested

in Preserving

Science?

If your copies of Science are piling
up in the corner, getting dog-eared
and torn, then you need our attrac-
tive binders to keep your copies in
good condition, and available for
quick easy reference. Simply snap
the magazines in or out in a few
seconds—no punching or mutilating.
Sturdily constructed, each maroon
imitation-leather binder stamped in
gold leaf holds one three-month
volume of Science. They sell for just
$6.00 each; four binders for $22.00.
For orders outside the United States
add 60¢ per binder. Imprint: name of
owner, year of issues, etc., add $1.00
per binder.

Send orders to Dept. V-1

A|AJA|S

AMERICAN ASSOCIATION for the
ADVANCEMENT of SCIENCE
1515 Massachusetts Avenue, N.W.
Washington, DC 20005
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herent behavior of its members, a
society must usc some fraction of its
resources in creating and maintaining
a cohcrent system of incentives. In hu-
man societics, these are largely cultural
values—and valuables. Their cost in
resources will depend on how tightly
organized the society is and on its size:
the larger the scale, the more impressive
and structured the incentives need to
be to overcome the tendency toward
sclfishness and shortsightedness. Ob-
viously the system now functioning in
the industrialized West is too inefficient
for extension to a global scale. But can
we be sure that eliminating even some
of its sillier “inefficiencies™ will not
weaken its incentive structure so much
that, for instance, feeding New York
on Midwestern food will be impossible?

There must be a break-even point
in expanding the scale of a society,
when the increase in availability of re-
sources no longer pays for the in-
creased requirements of maintaining
economic coherence. This scale was
larger in the now-vanishing era of
abundant resources, but now it may be
less than continental, and far less than
global. If this is so, then a world food
bank is rather like a perpetual motion
machine of the second kind. This con-
jecture gives me no joy. I sincerely
hope my discussing it will not seem
obscene.

Marcoim C. WHATLEY

429 S1. Paul Street,
Burlington, Vermont 05401

The idea of letting people die, Re-
velle says, is “obscene.” Well, if so, it
is just as obscene to let people die in
the future as it is to let them do so
now. If T could be 99 percent certain
that one generation of enforced West-
ern vegetarianism would be followed
by a world of plenty, I might try to en-
force it on my children and yours. I
might do so if I were even 90 percent
surc. But I am not even 1 percent surc
of a good outcome, let alone a world
of plenty, resulting.

By foregoing meat and producing all
the food we can, Westerners can pre-
vent starvation this year; of that I am
90 percent convinced. But if we do so,
I am also more than 90 percent con-
vinced that non-Western populations
will keep growing until we can’t feed
them, even at great cost to the quality
of our soils.

By veritably impoverishing our own
we cannot even save the world from
death. Sooner or later the bullet must
be bitten; I choose sooner. The suffering
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of a famine in 1980 or 1990 is only
more remote than the suffering of one
i 1975, Qualitatively, it is the same
horror. Quantitatively, more people will
suffer the longer it is put off.

We Westerners brought it on our-
selves, by saving lives through medical
skill and humanitarian generosity. No-
body seemed to foresee the demographic
consequences of drastically reducing
death rates; or those who did either
hoped for some vague miracle or
couldn’t (wouldn’t?) be heard. The mil-
lions of lives saved by our medical help
became the hundreds of millions of
lives that are due to be lost in famines.

Many of those who will die are Hin-
dus. The Hindu cthic, as I recall, en-
joins its adherents not to interfere in
lives. cven to save them. The person
who saves life is held responsible for
the person whose life he saves.

Western “amcliorists” have ignored
this principle in bringing lifesaving
medical technology to the East. Now,
much of world opinion holds them re-
sponsible for the peoples whose over-
population is traced to Western medical
aid. Shall we impoverish the West in
order to make the problem even worse,
and in the process weaken both our
land and theirs?

I think not; this is the essence of the
“lifeboat ethic” which Revelle criticizes.
[.et too many people into a lifeboat and
all will sink. The same may well be true
of our spaceship called Earth. Murder
is obscene. Admitting that someone is
dying, is not—even if you could keep
him alive for another day by hastening
the deaths of others.

J. D. MARTIN
Department of Sociology,
Lakehead University,
Thunder Bav, Ontario, Canada P7B 5E|

In our opinion, the “lifeboat ethic,”
as described by Hardin (/), is hardly
to be considered obscene. The time is
now to stop responding emotionally
to what all evidence indicates is an im-
pending disaster. We are still harboring
the Judeo-Christian ethic, which can-
not offer long-term solutions. Revelle’s
statement that the sharp decline in
birth rates of several developing coun-
tries is proof that man will voluntarily
limit his own fertility conflicts with the
evidence. Even were it so that mankind
would eventually voluntarily control his
population growth, the time required
for this to serve as a solution to the
problem is a luxury we cannot afford.

Revelle would continue to treat the
symptoms rather than the disease of
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ever-expanding populations. He states
that the rich nations of the world would
be “morally justified” in compelling
governments to initiate selected social
reforms when accepting our aid, but
he appears to think it would be unjusti-
fied to compel human population reg-
ulation. An improvement in the quality
of life cannot be expected until popula-
tion levels consistent with carrying
capacities of the environment are at-
tained.

The “Rachet effect,” as explained by
Hardin (I, p. 563), is as applicable to
man as it is to all other biological spe-
cies. The world food bank merely
constitutes another turn of the rachet.
Revelle’s solutions in the absence of
population control are inoperable. We
must apply the principles of population
dynamics developed through years of
consideration as well as develop new
techniques and new life ethics.

As the problem-solvers of the im-
mediate future who, we hope, possess the
training and mental bent to recognize
the need for a sociobiological revolu-
tion, we are not receiving from either
academia or our cultural milieu the
tools necessary to cope with the prob-
lems. Witness the fact that not one
scientific organization has felt it neces-
sary to publicly take a stand on any
of the population-associated crises fac-
ing mankind. If scientists as a body
refuse to accept responsibility in this
area, how can we hope to help society
as a whole cope with an uncertain fu-
ture?

D. N. BYRNE
J. L. MOORE
J. M. GILLISPIE
J. K. WANGBERG
Department of Entomology,
University of Idaho, Moscow 83843
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Nobody can look without horror
on the prospect, let alone the actual
spectacle, of fellow human beings starv-
ing to death. It is a monstrous thing,
but we live in an age of monstrosities,
—some still latent but imminent, un-
less actively forestalled—and it is
literally necessary to consider not only
relative degrees of monstrousness, but
the fact that some monstrosities are
qualitatively more ghastly than others.
Overpopulation and starvation are
interdependent monstrosities, but of a
qualitatively different nature. I believe
that the former is far more dire than
the latter.

If a quarter of the people in the
world starved to death next year, the
human condition, in the larger sense,
would not be basically or permanently
changed. After a few generations, this
calamity would leave no basic imprint
on our collective consciousness, any
more than did the deaths of one-fourth
of the people of Europe in the great
plague of the 14th century.

However, if the population of the
world goes on increasing at the pres-
ent rate for very much longer, the
human condition will be basically and
catastrophically altered, in an ir-
reversible way. We have systematically,
in the name of humaneness, eliminated
nearly all of Nature’s checks and
balances on the human population, and
in so doing we have moved very far
in the direction of creating a Hell on
Earth of our own design. We will have
no humane way of getting out of it once
we are in it. There is only so much
human and technological waste this
planet can tolerate, no matter how we
try to clean it up and detoxify it. There
is only so much remaining in the way
of minerals and metals and fossil fuel.
There is only so much arable land.
Much of the land we use today to
produce food is productive only be-
cause it is fertilized, often heavily. But
do we believe the reserves of phosphate
rock are infinite?

Not too long ago there was a great
and horrible flood in Bangladesh, which
killed thousands of people. Nearly
everyone would consider the question,
What killed these people? a trivial one.
The flood, obviously. That answer,
however, illustrates the widespread,
ostrich-like attitude about the popula-
tion bomb. It was overpopulation that
killed them, because if the country
weren’t so overpopulated that millions
of people are forced to live in an un-
suitable and intermittently lethal area,
practically no one would voluntarily
do so.

The question, What shall we do
about starvation in various parts of
the world today? also has an obvious
answer: Send food. But if we let it go
at that and become so busy with this
immediate, manifest problem that we
fail to get busy with the latent but im-
pending horror of overpopulation, we
shall be making our gravest-and-last-
mistake. Really effective measures to
halt population growth will not be
pleasant or popular, and because the
consequences of inaction are not an
immediate threat, human nature is
such that it is natural—but in the
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long run tragic—to devote our atten-
tion to what seem to be more im-
mediat: problems. We should stop
looking on starvation as a problem in
itself and recognize it as only a symp-
tom of the much more crucial problem
of overpopulation.

If a dedication to fighting each im-
mediate, local problem of starvation
distracts us from coming to grips with
the far more abominable horror of
gross overpopulation, then we are
just - sanctimoniously fiddling while
Rome burns. Doubtless, we could, this
year, organize machinery to ensure
that starvation does not occur, here,
there, or everywhere that it presently
threatens. Then, of course, next year,
we could do the same thing again—
on a larger scale. And so on, and on,
and on. The problem of starvation,
taken by itself, without adequate mea-
sures to control population, has no
technical solution in the long run.
The short-run solution, carried out
each year, will, in fact, only accelerate
our progress toward the inevitable
apocalypse.

F. A. CoTToN
Department of Chemistry,
Texas A & M University,
College Station 77843

The underlying issue in the above
letters is a moral one which I find it
difficult to argue, because I am unable
to transcend the basic principle of the
Judeo-Christian ethic—that all men are
brothers. (This is also basic in the
ethics of Islam, as it was to Mahatma
Ghandi, one of the last great Hindu
cthicists.)

It is possible to make a few “scien-
tific” comments. The rates of decline in
birth rates since 1960 in South Korea,
Taiwan, Hong Kong, Singapore, West
Malaysia, Sri Lanka, Mauritius, Trini-
dad and Tobago, Puerto Rico, and
Costa Rica are between 2 and 3 percent
per year. These are faster rates than
those experienced by any of the pres-
ently developed countries during their
“demographic transition” of the 19th
and early 20th centuries. Many people
are also voluntarily limiting their own
fertility, and birth rates are declining sig-
nificantly, though less rapidly, in Cuba,
Chile, Panama, and probably Brazil,
Egypt, and Tunisia. In most of these
countries, the “‘quality of life” for the
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has markedly improved during the last
two decades. Many demographers be-
lieve that this is largely responsible for
the decline in fertility.

Except for some small “island” na-
tions, the most serious population prob-
lem of the present and the foreseeable
future in the poorer countries—and it
is very serious indeed—is not “overpop-
ulation,” but rapid population growth,
as it manifests itself in high ratios of
children to adults, large families, and
a rapid increase in the size of an un-
trained labor force. Do any of the letter
writers seriously think that, if India
had a smaller population but the same
percentage rate of population growth,
the poorer classes would be much better
off than they are today? If so, they
should visit Chad in central Africa, as
I have recently done. Here is a country
about one-third the size of India in
area, with great potential resources,
including two great rivers and millions
of acres of arable land, with 0.7 percent
of India’s population. Yet average in-
comes are less than half those in India.
Thomas Malthus showed long ago
(Essay on Population, first edition,
1798) that regions with sparse popula-
tions and low population densities are
just as likely to suffer from “population
problems” as large, densely populated
ones.

The function of a world food bank
would not be, as several of the letters
imply, to serve as a vehicle for a per-
petual transfer of food from the United
States and other rich countries to the
poor ones. Rather, it would be a device
to even out weather-caused fluctuations
in food supplies and the resulting much
larger fluctuations in food prices. Ex-
perience since World War II shows that
several years of bad weather in succes-
sion result in a 6 to 7 percent shortfall
in world cereal production, while sev-
eral years of good weather result in a
surplus. Through the mechanism of a
world food bank, surplus cereals could
be purchased and stored during good
years and sold at approximately what
was paid for them during bad years.
The world’s farmers and consumers
would both benefit. But a world food
bank should not be thought of as a
substitute for all-out efforts to modern-
ize agriculture in the poor countries.

With presently existing agricultural
technology, the possibilities for in-
creased harvests are very large. In India,
for example, a tripling or quadrupling
of agricultural production over the next
several decades is technically and eco-
nomically feasible. although there are

discouraging social and political obsta-
cles. Such an increase in production
should not be limited by a scarcity of
material resources. Known world re-
serves of high-grade phosphate rock
are sufficient to last for 450 to 600
years, at the expected world rate of
use, in the early part of the 21st cen-
tury. Usable reserves of lower-grade
ore are about eight times as great (/).
The amount of nitrogen in the atmo-
sphere is around 10 million times larger
than any conceivable application of
nitrogen fertilizers in the future. With-
in India itself, the future availability
of energy is more problematic, even
though she possesses more than 100
tons of coal reserves per capita,
enough to last for 500 years at present
very low rates of use.

As the recent U.N. World Population
Conference showed, the number of or-
ganizations concerned with population
problems is legion, including many
U.N. agencies, the bilateral assistance
organizations of several rich countries,
the Ford, Rockefeller, and other foun-
dations, and numerous voluntary asso-
ciations, both large and small. Between
them, organizations have accomplished
a good deal within a very short time,
though the future tasks are formidable.
As for the claim that no scientific orga-
nization has taken a stand on “popula-
tion-associated crises,” it may be suffi-
cient to recall the series of publications
of the National Academy of Sciences,
beginning in 1963 with a comprehen-
sive statement entitled The Growth of
World Population (2).

After 35 years of careful study of
population problems, Thomas Malthus
concluded the last edition of his famous
Essay on Population (1835) with these
words: “It is hoped that the general
result of the inquiry is such as not to
make us give up the improvement of
human society in despair . ... Although
we cannot expect that the future hap-
piness of mankind will keep pace with
the brilliant career of physical discovery,
yet if we are not wanting to ourselves,
we may confidently indulge the hope
that to no unimportant extent, they will
be influenced by its progress and will
partake in its success.”

ROGER REVELLE
Center for Population Studies,
Harvard University,
Cambridge, Massachusetts 02138
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It reconfirmed what we have known all along. The most important asset
of any organization is the loyalty of its members and, in this respect,
AAAS is indeed fortunate.—PHiLIP H. ABELSON
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1. Versatility. The HL-4 Rotor
and Omni Carriers permit a
wide variety of tubes to be
used with the same rotor.
More carriers than with other
table tops. With the same
rotor, you can spin up to 80
each 10 x 75mm tubes; up to
40 each 16 x 100mm pilot
tubes; and many other
possible combinations.

2. Self-Balancing. The
exclusive patented Gyro-
Action direct drive is “self-
balancing”. Samples need only
be visually, or approximately,
balanced in tubes and rotors.
No need for time-consuming
precise balancing.

3. Safety. A safety interlock
prevents the operator from
opening the lid while the rotor
is in operation, or starting the
centrifuge with the lid open.
The lid is counterbalanced to
open and close without
slamming. And if, through
operator error, the rotor 1s
severely out of balance, the
centrifuge will automatically
stop.

4. Quality. The GLC-2 has
dependable solid state
modular circuit boards that
give accurate speed control
and long, reliable service. And
the Gyro-Action drive is
smooth and vibration-free, so
it lasts and lasts.

Want more reasons? Write

Du Pont Instruments, Sorvall
Operations, Room 23698A,

Newtown, CT 06470.

Instruments | SORVALL

Circle No. 660 on Readers’ Service Cord



Now concentrate 48 samples at once...

Brinkmann’s new Sample Concentra-
tor SC/48 accommodates up to 48 evapo-
ration tubes in a stainless steel rack, elimi-
nating handling of individual samples.

Concentration is by means of heat
and vacuum, combined with an air current
directed into each sample. A gloss cover
prevents fumes from escaping and permits
use of nitrogen atmosphere. Solid-state
circuitry, with o temperature range adjust-
able from 30 to 100°C. Ideal for drug

screening exfractions, column chromatog-
raphy, liquid scintillation and many other
procedures.

For literature, write: Brinkmann Instru-
ments, Cantiague Rd., Westbury, N.Y.
11590. In Cgnada, write: Brinkmann Instru-
ments (Canada) ltd., 50 Galaxy Blvd., Rex-
dale (Toronto), Ont.

" .
T4 Brinkmann SC/48
SAMPLE CONCENTRATOR

Circle No. 595 on Readers’ Service Card

When you must know what the othe
in the field are doing...

and the field is chemistry or chemical engineering.
What do you do?

hat h

For a

1122

VWVhat
he infor
y only for the

ist of the Information Cent
Chemical Abstracts Service,
n C

Circle No. 295 on Readers’ Service Card

American National Standards Institute
Committee (C42) on Definitions of
Electrical Terms

Charles R. Westgate

American National Standards Institute
Committee (N19) on Nonradiological
Environmental Effects

Donald W. Aitken

Perry W. Davison

American National Standards Institute
Committee (N44) on Equipment and
Materials for Medical Radiation Ap-
plication

N. Suntharalingam

Charles L. Dunham

American National Standards Institute

Sectional Committees on Abbreviations

and on Letter Symbols (Y1 and Y10)
Everett Fuller

- Gordon Research Conferences Board of

Trustees
Philip H. Abelson

National Council for Accreditation of
Teacher Education
A. A. Strassenburg

Scientific Manpower Commission
Charles Kidd (1976)
Janet Brown (1975)
M. H. Trytten (1975)

U.S. National Commission for UNESCO
To be appointed.

AAAS Fellows

A Fellow of the AAAS is defined as
one “who has produced a body of
work on behalf of the advancement
of science that is scientifically dis-
tinguished or socially highly significant,
or both.” Fellows are elected annually
by the AAAS Council upon recom-
mendation by the Council Committee
on Fellows, which now solicits nomina-
tions for consideration at its fall 1975
meeting. Forms may be obtained from
the Executive Office, AAAS, 6
Massachusetts Avenue, NW, Washing-
ton, D.C. 20036.

Forms completed by an individual
member of the Association should be
sent not later than 1 May to the secre-
tary of the nominee’s voting section for
possible inclusion in the slate of nomi-
nees to be submitted by the section
committee to the Council Committee
on Fellows. Alternatively, nomination
may be made by any three AAAS
Fellows and the form sent directl{ to
the Executive Office for receipt not later
than 15 October. The Committee will
give equal consideration to nominations
from the section committees and from
groups of three Fellows.

Names and addresses of the section
secretaries will be supplied by the
Executive Office upon request.
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