


Now you can choose
from two series of Beckman
ultracentrifuges.

L8's-The Most Advanced

The results of six years of intensive research, the Model
L8’s are so remarkable,
so advanced that

they introduce a new
era in preparative
ultracentrifugation.

Discover features
like the Ultra-8™ drive,
a frequency-controlled
induction motor that
~ drives the rotor directly
from inside the vacuum
system. We warrant the
complete Ultra-8 drive for 16 billion revolutions!

Microprocessor Control lets you select rotor speed, run
time, and other parameters by a finger touch control panel —
no knobs or switches.

The Memory-Pac™ Programmable Module
is the ultimate in automation. You can program/
reprogram it in seconds. For duplicate runs
using the same rotor speed, temperature, etc.,
just insert it in the L8: you get error-free
runs with no time spent in setups.

There’s a Dry Cycle to remove moisture from
the chamber, an w2t Integrator with recall
capability, built-in slow-start programs, and
internal diagnostic systems for simple servicing.

Choose from three models up to 80,000
rpm — only available in the Beckman L8 series.

L5B's-Efficient, economical

The Model L5B’s have a host of proven features for
separating your samples rapidly and economically. They give
you convenience in the Automatic mode, with flexibility
in the Manual mode.

A Dry Cycle keeps moisture out of the rotor chamber
keeping your ultracentrifuge always ready to run— the next
hour or the next day.

0 to 40°C operation
lets you run physiological
samples at body tempera-
ture, increasingly impor-
tantin a variety of research.
And the L-5B drive is
powerful and efficient with
its DC electric design.

Four models are
available, from
50,000 rpm to
75,000 rpm.

For information on the L8, write for Brochure
SB-580; for the L-5B, write for Brochure
SB-540— to Beckman Instruments, Inc., Spinco
Division, 1117 California Avenue, Palo Alto,

CA 94304.

BECKMAN
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Murphy’s Law,

amended:

Murphy’s law states: “If anything can go wrong it
will go wrong.”

NEN has amended Murphy’s law as follows: If
anything can go wrong with an LSC product we
make, it will go wrong in our quality control de-
partment, not in your experiment. And if it does,
down into our waste tani goes the lot.

Such occurrences are rare, because during the
preparation of each lot we test for color, opacity,
chemiluminescence, and photoluminescence
potential. We run chromatographic purifications
throughout.

Then each lot has to prove itself
in performance with actual LSC
samples—the kind of samples
you'll be counting. With some
cocktails twenty or more kinds
of samples are run to assure
reliable performance in the cock-
tail’s intended use.

Beyond the rigor of this testing,
helpful service waits. Our LSC
Applications Laboratory investi-
gates and publishes solutions to
counting problems—yours for
the asking. Our representatives
are the best-trained in the
industry.
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And all the while our R&D staff, who developed
the world’s most referenced LSC cocktails, is at
work improving on them.

All of the above is being done to justify your
confidence in New England Nuclear, world leader
in LSC chemicals and staunch believer in Murphy’s
law, as amended. Send for our LSC products bro-
chure and the latest volume of our LSC Applications
Notes, both free.

@ New England Nuclear

549 Albany Street, Boston, Mass. 02118
Call toll-free: 800-225-1572
(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany,
Postfach 401240,

Telephone: (06103) 85034, Telex: 4-17993 NEN D

NEN Canada Ltd., 2453 46th Avenue, Lachine, Que. H8T 3C9,
Telephone: 514-636-4971, Telex: 05-821808

Circle No. 316 on Readers’ Service Card

1351



ISSN 0036-8075
21 December 1979

Volume 206. No. 4425

LETTERS Cancer and Industrial Chemical Production: D. L. Davis and B. H. Magee . . . . . 1356

EDITORIAL Environmental Health Research: H. H. Hiatt. . . . . . . . . . ... ... ..... 1361

ARTICLES Anthropogenic Albedo Changes and the Earth’s Climate: C. Sagan, O. B. Toon,

J.B.Pollack . . . . . . e 1363
Fish Culture in the United States: R. T. Lovell . . . . . . . .. ... .. ...... 1368
Academic Tenure and Mandatory Retirement Under the New Law: W. Y. Oi . . . . 1373
NEWS AND COMMENT  Gain in Soviet Oil Reserves Doubted . . . . . .. ... ... .......... 1379
Carter Backs *Spirit’* of Kemeny Report. . . . . . . . ... ... ... ...... 1380
Decisions nearon Diesels . . . . . . . . .. ... ... ... ... .. ..., 1381
Much Ado About Soviet Trucks . . . . . . . . . ... .. ... ... .. ... 1382
Experts Gatherto Talk Turtle. . . . . . . . . .. .. .. ... ... ........ 1383
NEI Votes to Protect Cold-Blooded Animals . . . . . . . ... ... ........ 1383
Bricfing: Energy R&D Fueled by Few Countries: More Science for Media: A
Reprieve for Galileo: Upton to Quit NCI . . . . . . .. ... ... ...... 1384
RESEARCH NEWS  Treatment Reduces Deaths from Hypertension . . . . ... ... ... ..... 1386
Academics Victims in Fusion Politics Tangle . . . . . . .. .. ... ........ 1387
The 1979 Nobel Prizein Economics. . . . . . . . .. . ... ... ... ...... 1389

BOOK REVIEWS  Cyril Burt, Psychologist, reviewed by L. J. Cronbach: The Nature and Status
of Ethnobotany, B. Berlin: The Uranium People, D. B. Hall
Solar-Terrestrial Influences on Weather and Climate and Sun,
Weather, and Climate, C. O. Hines: Books Received . . . . . . .. .. .. .. 1392




ANNUAL MEETING

REPORTS

Annual Meeting, San Francisco:; Toronto Meetingin 1981 . . . . . . .. ... ...

Serpentine Minerals: Intergrowths and New Combination Structures:
D.R.VeblenandP. R.Buseck. . . . . . . .. .. ...

Phanerozoic Land-Plant Diversity in North America: A. H. Knoll, K. J. Niklas,
B. H. Tiffney . . . . . . . . e

The " Little Ice Age’’: Northern Hemisphere Average Observations and Model
Calculations: A. Robock . . . . . . . . . .. ..o

Chlorpromazine and Its Metabolites Alter Polymerization and Gelation of Actin:
E.Elias andJ. L. Boyer . . . . . . . . . . . e e

Pyruvate Dehydrogenase Activation in Adipocyte Mitochondria by an Insulin-
Generated Mediator from Muscle: L. Jarett andJ. R. Seals . . . . . . . . ...

Generation by Insulin of a Chemical Mediator That Controls Protein
Phosphorylation and Dephosphorylation: J. Larneretal. . . . . . . . . .. ..

Derived X Chromosome in the Turtle Genus Staurotypus:J. W. Sites, Jr.,
J. W.Bickham, M. W. Haiduk . . . . . .. ... ... ... .. ........

Flatworm Control of Mosquito Larvae in Rice Fields: T. J. Case and R. K. Washino

Vascular Smooth Muscle: Aerobic Glycolysis Linked to Sodium and Potassium
Transport Processes: R. J. Paul. M. Bauer, W. Pease . . . . . . . . . ... ..

A Direct Role of Dopamine in the Rat Subthalamic Nucleus and an Adjacent
Intrapeduncular Area: L. L. Brownetal. . . . . ... .. ... .. ......

Visualization of Polymercurimethane-Labeled fd Bacteriophage in the Scanning
Transmission Electron Microscope:J. J. Lipka, S. J. Lippard, J. S. Wall . . . .

Spontaneous Diabetes Mellitus: Reversal and Prevention in the BB/W Rat with
Antiserum to Rat Lymphocytes: A. A. Likeetal. . . . . ... ... ......

Clonal Characteristics of Experimentally Induced ** Atherosclerotic’’ Lesions in
the Hybrid Hare: T. A. Pearsonetal. . . . . . . . . .. ... ... ......

Perception of Size of One Object Among Many:J. Z. Levinson and F. S. Frome. . .

Legionnaires’ Disease: Concentrations of Selenium and Other Elements:
J.R.ChenandJ. M. Anderson. . . . . . . . . .. .. ... .. ... ...

Technical Comments: Fetal Mortality and Sex Ratio: J. T. Lowry; M. Lindley
and B. R. Migeon; A Terminal Mesozoic Greenhouse: W. C. Cornell and
D.V.LeMone;J. F.Black; D. M. McLean:, Psychophysical Functions and
Regression Effect: S. M. Stigler; R. Moyer and D. Bradley . . . . ... .. ..

COVER

Tempe]

1397

1398

1400

1402

1404

1407

1408

1410
1412

1414

1416

1419

1421

1423
1425

1426

1428

High-resolution transmission electron
micrograph of combination planar and
roll structures in the mineral serpen-
tine. These features were produced by
solid-state hydration reaction of chain
silicates. The lattice fringe spacing in
the serpentine is 7.3 angstroms. See
page 1398. [David R. Veblen and Peter
R. Buseck, Arizona State University,



'The one-chip computer:
offspring of the transistor

The MAC-4 one-chip computer, developed for a variety

of telecommunications applications, is compared to a
standard-sized paper clip. The chip’s numerous functional
areas are labeled.




One of the transistor’s latest
descendants is the Bell System’s
30,000-element MAC-4 “com-
puter-on-a-chip.” It’s another in
a long line of microelectronic
developments that have come
from Bell Laboratories.

The MAC-4 is so efficient that
a program written on it takes
25 percent less storage space than
that required by most other
microcomputers. Its assembler
language, C, also developed at
Bell Labs, has features that make
MAC-4 easier to program, debug
and maintain. And the MAC-4
can handle anything from nibbles

to bytes to words with its 4-, 8-, 12-,

and 16-bit operations capacity.

Like other one-chip computers,
the MAC-4 has sufficient memory
to support its varied tasks—
3000 nibbles of read-only memory
and 200 nibbles of random access
memory coupled to 34 input/out-
put ports.

Fabricated with the latest
CMOS technology, the MAC-4
needs little power. Thus it is well
matched to a variety of telecom-
munications applications.

It started with the transistor
MAC-4is just one current
example of the many micro-
electronic devices to come from
Bell Labs since we started the
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solid-state revolution with the
invention of the transistor in 1947.

Over the past three decades, our
advances in materials, processing,
and devices have been vital to
solid-state technology. These
include :

* The Junction Transistor

* Crystal Pulling

* Zone Refining

* Field-Effect Transistor

* Diffusion

* Solar Cell

* Oxide Magking

* Thermocompression Bonding

* Photolithography

* Epitaxial Film Process

* Magnetic Bubble Memory

* Charge-Coupled Device

* Semiconductor Heterostructure
Laser Used in Lightwave
Communications

* Electron-Beam Exposure
System

Today and tomorrow

Today, we continue to make
important contributions to solid-
state technology. For example,
we've developed a rugged
65,536-bit RAM that can tolerate
processing faults. Corrections can
be made on the chip itself, so we
can get more usable chips out of
each manufacturing batch—and
thus lower unit costs.

In materials processing, we've

developed a technique for
precisely controlling the growth
of successive atomic layers of
single crystal materials. This
“molecular beam epitaxy’ process
is finding increasing use within
Bell Labs and elsewhere in the
electronics industry. We’ve used
it to fabricate a device that
permits us to double the speed

of electrons by channeling them
into crystal layers where they
meet less resistance.

Other advances, in X-ray
lithography and new resist
materials, for example, promise
to help place more elements on
microelectronic devices and thus
enhance their ability to perform
important tasks.

As the solid-state revolution
continues, these and other
developments from Bell Labs will
play an important partin it.
What’s important to us is the
promise these advances offer for
new telecommunications products
and services. Like the transistor,
MAC-4 and its solid-state
relatives will find more and more
applications in the nationwide
telecommunications network.

For further information, or to inquire
about employment opportunities, write:
Bell Laboratories, Room 8C-303,

600 Mountain Avenue, Murray Hill,
N.J. 07974.

@ Bell Laboratories
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COMPARISON OF TIAA WITH THE 10 LARGEST U.S. INSURANCE COMPANIES
Year Average Annual Costs* for $50,000 5-Year Renewable Term Policies

. Policies Issued to Men Policies Issued to Women

Aged 25 Aged 35 Aged 45 Aged 25 Aged 35 Aged 45
TIAA $ 91.00 $189.50 $445.00 $ 73.00 $126.00 $281.50

Aetna Life 214.50 344.00 I 295.50 629.50
Conn. General NOT ISSUED NOT ISSUED
Equitable 183.00 334.00 275.50 585.
John Hancock 203.50 326.00 § 91, 637.50
Mass. Mutual 182.50 310.50 4

Metropolitan 119.00 225.50

New York Life 171.50 290.00

Northwestern Mutual 154.00 277.00

Prudential 150.50 239.00

Travelers g 198.50 352.50

Mean Cost,
Largest Companies $175.22 $299.83 $687.39 $159.61 $251.17
% Greater than TIAA 93% 58% 54% 119% 99%
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NEN Chemicals GmbH

Anti"my 1 0

Extraordinarily specific and sensitive.
Superior to conventionally produced antisera.

Monoclonal Anti-Thy 1.1
In 0.25ml ascites fluid

Monodo
Anti-Thy 1.1

That's right, your lab just isn’t complete
without the new, expanded Catalog 106 from
P-L Biochemicals.

Catalog 106 will provide you with direct

Titer: 107 NEI-002 access to the quality biochemicals you need;
Monoclonal Anti-Thy 1.2 biochemical reagents for nearly every facet
In 1ml ascites fluid of life sciences research.
Titer: 107 NEI-001 Find out today how P-L can help make your
In 1ml buffered ascites fluid lab complete with products and information
Titer: 107 NEI-001A T L adlog L :
Write or call
Not for use in humans or chinical diagnosis. for your free copy.
excellence in biochemisiry

New England Nuclear PLbiochemicails,inc.

® 549 Albany Street. Boston. Mass. 02118 1037 \NEST McKINLEY AVENUE. MILWAUKEE, \NIS. 53205

Call toll-free: 800-225-1572

(In Massachusetts and International: 617-482-9595)
. Dreieich, W. Germany; NEN Canada Ltd., Lachine. Quebec
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® Call 414/347-7442 TWX 910-262-1111
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A Photomicrograph of a Newt Triturus
Viridescens taken with the new Olympus
Series BH System Microscope and automa-
tic camera, Model PM-10-A. :

Olympus, the company that set the stan-
dards in microscopy, salutes the men and
women who set the standards in laboratory
research. It is our responsibility to back up
their research with the finest instruments, in
hopes of making their work easier and extend-
ing their vision into areas never before
reached.

With the new Olympus Series BH System
Microscope, we've done just that. It incorpo-
rates all of the most modern design concepts
into one microscope. Others have included
some of these advances, none have ever in-
cluded them all. Until the Olympus Series BH
System Mi ope. Focusing is simpler. The
Olympus Series BH System Microscope fea-
tures planetary gear focusing with a 40mm
coarse and fine focusing range and a pre-
focusing lever to prevent contacl between ob-
jective and specimen. We've conquered bulb

centration and contact problems. The il-
luminator bulb is precentered, bulb and sock-
et are made as one unit.

Electrical maintenance is no longer a prob-
lem. The transformer and all electrical com-
ponents are mounted on the easily removable
base plate. Specially coated prisms double
light transmission and the light collecting sys-
tem in the base allows Koehler type illumina-
tion from 4x to 100x objectives without
changing condensers or adding condenser
lenses. Depending upon your requirements,
accessories for Brightfield, Darkfield,
Photomicrography, Fluorescent Light,
Polarized Light, Phase Contrast, and Differ-

ential Interference Contrast (Nomarski Sys-

tem) for transmitted and reflected light are
available. :

The unique modular design of the Olympus

Series BH System Microscope enables the
user to easily adapt the instrument to a virtu-
ally limitless variety of functions.
The Olympus Series BH System Micro-
scope is not just a better microscope than you
“have seen before, it will stay better longer. It

s made with space age components that make

it virtually maintenance free, which makes
the Olympus Series BH System Microscope
more economical to buy. And to Keep.

The Olympus Series BH System Micro-
scope is a remarkable instrument. We'd like
1o give you a demonstration right in your own
Iab- Rl ¥

Write: Olympus Corporation of America,

4 Nevada Drive, New Hyde Park, N.Y. 11040.

OLYMPUS, TH s
ANNIVERSARY

A\ _ : E“
In Canada: W. Carsen Co., Lid.. Ontario. e
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san francisco

Symposia
Exhibits
Science Fim
Festival

Tours

For details about the Meeting program,
as well as housing and registration
forms, see the Preconvention issue of
Science, 16 November 1873

or write

AAAS Meetings Office—Suite 600
1776 Massachusetts Avenue, N.W.
Washington, D.C. 20036

Annual Meeting
San Francisco
3-8 January 1980
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Environmental Health Research

Most Americans celebrated Thanksgiving and Christmas of 1959 without
cranberries. On 9 November of that year, the Secretary of Health, Educa-
tion, and Welfare reported traces of the weed-killer aminotriazole in cran-
berries headed for the commercial market. The substance was known to
cause thyroid cancer in rats and its use had been restricted by the Food and
Drug Administration. After a S-month struggle between the cranberry in-
dustry and the agency, the contaminated berries were isolated, cranberry
sauce was returned to the market, and the government paid the industry $10
million to compensate for its loss in sales.

This episode reflected the difficulties that, 20 years ago, confronted deci-
sion-makers charged with resolving complex environmental health ques-
tions. Gaps existed in epidemiologic information and methods for correlat-
ing patterns of disease with exposure to chemicals. Our understanding of
carcinogenesis, our ability to test rapidly for health hazards, and our meth-
ods for relating the results of animal tests to humans were inadequate. So,
too, were methods for decision-making under conditions of uncertainty and
for translating reliable information into terms of enlightened personal and
organizational behavior.

Since 1959 we have seen some progress. Better epidemiologic techniques,
growing attention to decision analysis, greater concern with behavioral sci-
ence, and the enlightened involvement of the public—all represent signifi-
cant steps. Developments in basic biology have provided applied scientists
with valuable new insights. For example, the development of the Ames test
and other sensitive and rapid testing procedures for suspected carcinogens
was followed by the demonstration of a correlation between mutagenicity in
bacteria and carcinogenicity. This established the significance for mamma-
lian toxicology of much fundamental DNA research in primitive organisms.

Progress has been limited, however, when considered in the context of
how far we are from consensus on such questions as those presented by
saccharin and benzene. It has also been limited when compared with devel-
opments in the biomedical area. During the third quarter of this century, the
National Institutes of Health played a critical role in nurturing that area of
science and in developing a generation of research-oriented physicians and
basic biomedical scientists. As a result, advances in biological knowledge
have been applied to medical problems with a great increase in our under-
standing of disease.

The environmental health issues now confronting society are perhaps
even more complex than those in the biomedical sciences. Laboratory sci-
entists, statisticians, epidemiologists, engineers, economists, decision ana-
lysts, behavioral scientists, and others must be recruited. In applying their
discipline to the environmental area, they must learn the language and prob-
lems of colleagues in other disciplines concerned with related questions.
Recruitment efforts may be facilitated by the desire of many of today’s gift-
ed young scientists to apply their discipline to important social problems.

If we are to enter the 21st century as well prepared in the environmen-
tal health sciences as in the biomedical, some government agency must
seize the initiative now. It must support efforts to attract, train, and help
fund the work of many able scientists prepared to commit themselves to
fundamental and applied environmental health research. The challenge fac-
ing universities is also great, for the complexities of interdisciplinary re-
search and training do not respect the traditional barriers that separate de-
partments and faculties. Universities and other research organizations must
provide the milieu for environmental health research and recognition for
success in such activities.

There is no time to waste. The public is increasingly concerned about the
environment and health. The year 2000 is only a few days more distant than
the cranberry-less holidays of 1959.—HowaRrD H. HIATT, Dean, Harvard
School of Public Health, Cambridge, Massachusetts 02115
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The Metrohm Automatic Buret.
The next best thing to an automatic
titrator, at a fraction of the cost.

j Had enough of inaccurate meniscus read-

\ ings, manual refilling of burets and tedious
stopcock manipulation? Can’t afford a fully-
automatic titrator? Then consider the next best
thing...the very affordable, very accurate and
very convenient Metrohm Automatic Buret.

Equipped with interchangeable ‘snap-in’
buret units (1, 5, 10, 20 and 50ml), the
Metrohm Automatic Buret will perform con-
tinuous, non-stop titrations even with fre-

guent changes of titrant. Instead of a
meniscus, volume indication is provided
by a clear digital display which gives
direct readings to 0.01ml or 0.001ml

(depending on buret size) without
interpolation.

The Metrohm Automatic Buret
makes possible faster, more accurate
titrations and is the answer for labora-

tories with limited equipment budgets.
It may be coupled to ancillary sys-
tems for automatic determinations of
potentiometric or colorimet-
ric end points.
For informative liter-
ature, write: Metrohm

Division, Brinkmann
Instruments, Inc., Canti-
ague Road, Westbury,
N.Y. 11590. In Canada:

Brinkmann Instruments
(Canada), Ltd.
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Metrohm Herisau

Multi - Dosimat E 415

' Made in Switzeriand
BRINKMANN

etrohm Automatic Buret
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Instructions for Contributors

Manuscripts submitted to Science for
consideration for publication can be han-
dled expeditiously if they are prepared in
the form described in these instructions.

Submit an original and two duplicates of
each manuscript. With the manuscript
send a letter of transmittal giving (i) the
name(s) of the author(s); (ii) the title of the
paper and a one- or two-sentence state-
ment of its main point; (iii) the name, ad-
dress, and field of interest of four to six
persons in North America but outside your
institution who you think are qualified to
act as referees for your paper; (iv) the
names of colleagues who have reviewed
your paper for you; and (v) the field
or fields of interest of readers who
you anticipate will wish to read your

paper.

Editorial Policies

All papers submitted are considered for
publication. The author’s membership or
lack of membership in the AAAS is not a
factor in selection. Papers are accepted
with the understanding that they have not
been published, submitted, or accepted for
publication elsewhere. Authors will usually
be notified of acceptance, rejection, or need
for revision in 4 to 6 weeks (Reports) or 6
to 10 weeks (Articles).

Types of papers. Five types of signed pa-
pers are published: Articles, Reports, Let-
ters, Technical Comments, and Book Re-
views. Familiarize yourself with the gener-
al form of the type of paper you wish to
submit by looking over a recent issue of the
journal, and then follow the instructions
for that type of paper.

Reviews. Almost all Articles, Reports,
and Technical Comments, whether solic-
ited or not, are sent to two or more outside
referees for evaluation of their significance
and soundness. Papers that depend on
statistical references for their conclusions
are sent to statisticians (in addition to
other referees) for review. Forms show-
ing some of the criteria reviewers are
expected to consider are available on
request.

Editing. Papers are edited to improve

The Editors of Science

the effectiveness of communication be-
tween the author and his readers. The most
important goal is to eliminate ambigui-
ties. In addition, improvement of sen-
tence structure often permits readers to
absorb salient ideas quickly. When edit-
ing is extensive, with consequent danger
of altered meanings, papers are returned
to the author for correction and approval
before type is set. Authors are free to
make additional changes at this stage.

Proofs. One set of galley proofs or an
equivalent is provided for each paper.
Keep alterations to a minimum, and mark
them only on the galley, not on the manu-
script. Extensive alterations may delay
publication by 2 to 4 weeks.

Reprints. An order blank for reprints
accompanies proofs.

Writing Papers

Organize your material carefully, put-
ting the news of your finding or a state-
ment of the problem first, supporting de-
tails and arguments second. Make sure
that the significance of your work will be
apparent to readers outside your field, even
if you feel you are explaining too much to
your colleagues. Present each step in terms
of the purpose it serves in supporting your
finding or solving the problem. Avoid
chronological steps, for the purpose of the
steps may not be clear to the reader until
he finishes reading the paper.

Provide enough details of method and
equipment so that another worker can re-
peat your work, but omit minute and com-
prehensive details which are generally
known or which can be covered by citation
of another paper. Use metric units of
measure. If measurements were made in
English units, give metric equivalents.

Avoid specialized laboratory jargon and
abbreviations, but use technical terms as
necessary, defining those likely to be
known only in your field. Readers will skip
a paper they do not understand. They
should not be expected to consult a techni-
cal dictionary.

Choose the active voice more often than
you choose the passive, for the passive
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voice usually requires more words and of-
ten obscures the agent of action. Use first
person, not third; do not use first person
plural when singular is appropriate. Use a
good general style manual, not a specialty
style manual. The University of Chicago
style manual, the style manual of the
American Institute of Physics, and the
Style Manual for Biological Journals,
among others, are appropriate.

Manuscripts

Prepare your manuscript in the form
used by Science. Use bond paper for the
first copy. Submit two duplicates. Double-
space title, abstracts, text, signature, ad-
dress, references (including the lines of a
single reference), figure legends, and tables
(including titles, column headings, body,
and footnotes). Do not use single spacing
anywhere. Put the name of the first author
and the page number in the upper right-
hand corner of every page.

Paging. Use a separate page for the title;
number it page l. Begin each major sec-
tion—text, references and notes, and figure
legends—on a new sheet. Put each table on
a separate sheet. Place figure legends and
tables after the references.

Title. Begin the title with a word useful
in indexing and information retrieval (not
“Effect” or “New”).

References and Notes. Number all ref-
erences to the literature, footnotes, and ac-
knowledgments in a single sequence in the
order in which they are cited in the text.
Gather all acknowledgments into a single
citation, and keep them short (‘I thank,”
not “I wish to thank”). Cite all references
and notes but do not cite them in titles or
abstracts. Cite several under one number
when feasible. Use Bibliographic Guide
Sfor Editors & Authors with the few sug-
gested revisions in International List of
Periodical Title Word Abbreviations for
abbreviations of journal names. If the jour-
nal is not listed there, provide the full
name. Use the following forms:

Journal: H. Smith, Am. J. Physiol. 98, 279 (1931).

Book: F. Dachille and R. Roy, Modern Very
High Pressure Techniques (Butterworth,
London, 1961), pp. 163-180.

Chapter:  F. Dachille and R. Roy, in Reactivity of

Solids, J. H. de Boer, Ed. (Elsevier, Am-
sterdam, 1960), p. 502.

Hllustrations. Submit three copies of
each diagram, graph, map, or photograph.
Cite all illustrations in the text and provide
a brief legend, to be set in type, for each.
Do not combine line drawings and photo-
graphs in one illustration. Do not incorpo-
rate the legend in the figure itself. Use In-
dia ink and heavy white paper or blue-lined
coordinate paper for line drawings and
graphs. Use heavier lines for curves than
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you use for’axes. Place labels parallel to
the axes, using initial capital and lower-
case letters; put units of measurement in
parentheses after the label —for example,
Length (m). Plan your figures for the
smallest possible printed size consistent
with clarity.

Photographs should have a glossy finish,
with sharp contrast between black and
white areas. Indicate magnification with a
scale line on the photograph.

Tables. Type each table on a separate
sheet, number it with an Arabic numeral,
give it a title, and cite it in the text. Double-
space throughout. Give each column a
heading. Indicate units of measure in pa-
rentheses in the heading for each column.
Do not change the unit of measure within a
column. Do not use vertical rules. Do not
use horizontal rules other than those in the
heading and at the bottom. A column con-
taining data readily calculated from data
given in other columns can usually be
omitted; if such a column provides essen-
tial data, the columns containing the other
data can usually be omitted.

Plan your table for small size. A one-
column table may be up to 42 characters
wide. Count characters by counting the
widest entry in each table column (whether
in the body or the heading) and allow three
characters for spaces between table col-
umns. A two-column table may be 90 char-
acters wide.

Equations and formulas. Use quadruple
spacing around all equations and formulas
that are to be set off from the text. Most
should be set off. Start them at the left
margin. Use the solidus for simple frac-
tions, adding the necessary parentheses.
But if braces and brackets are required, use
built-up fractions. Identify handwritten
symbols in the margin, and give the mean-
ing of all symbols and variables in the text
immediately after the equation.

Articles

Articles, both solicited and unsolicited,
may range in length from 2000 to 5000
words (up to 20 manuscript pages). Write
them clearly in reasonably nontechnical
language. Provide a title of one or two lines
of up to 26 characters per line and an
objective summary of 50 to 100 words
indicating the scope and main finding.

Do not break words at the ends of lines.
Write a brief author note, giving your posi-
tion and address. Do not include acknowl-
edgments. Place title, subtitle, and author
note on page 1. Begin the text on page 2.

Insert subheads at appropriate places in
the text to mark your main ideas. The set
of subheads should show that your ideas
are presented in a logical order. Keep sub-
heads short—up to 35 characters and
spaces.

Do not submit more than one illustra-
tion (table or figure) for each four manu-
script pages unless you have planned care-
fully for grouping. With such planning
many illustrations can be accommodated
in the article. Consult the editorial office
for help in planning.

Reports

Short reports of new research results
may vary in length from one to seven
double-spaced manuscript pages of text,
including the bibliography. Long papers
are subject to delays in reviewing and
editorial consideration. Short papers
receive preferred treatment. Limit illus-
trative material (both tables and figures) to
two items, occupying a total area of no
more than half of a published page (30
square inches). A research report should
have news value for the scientific commu-
nity or be of unusual interest to the special-
ist or of broad interest because of its inter-
disciplinary nature. It should contain solid
research results or reliable theoretical cal-
culations. Speculation should be limited
and is permissible only when accompanied
by solid work.

Title. Begin the title with an important
word (preferably a noun) that identifies
your subject. The title may be a conven-
tional one (composed primarily of nouns
and adjectives), a sentence (containing a
verb), or a structure with a colon (Jupiter:
Its Captured Satellites). Limit it to two
lines of complete words of no more than 55
characters per line (spaces between words
count as one character each). Do not use
abbreviations. Type the title in the middle
of page 1.

Abstract. Provide an abstract of 45 to 55
words on page 2. The abstract should am-
plify the title but should not repeat it or
phrases in it. Qualifying words for terms

used in the title may be used. Tell the re-
sults of the work, but not in terms such as
“ was found,” ““is described,” or “is
presented.”

Text. Begin the text on page 3. Put the
news first. Do not refer to unpublished
work or discuss your plans for further
work. If your paper is a short report of
work covered in a longer paper to be pub-
lished in a specialty journal, you may refer
to this paper if it has been accepted. Name
the journal. If the manuscript has not been
accepted, refer to it as ‘‘in preparation.”
Do not use subheads.

Signature. List the authors on the last
page of the text and give a simple mailing
address.

Received dates. Each report will be
dated the day an acceptable version is re-
ceived in the editorial office.

Letters

The Letters section provides a forum for
discussion of matters of general interest to
scientists. Letters are judged only on clari-
ty of expression and interest. Keep them
short and to the point; the preferred length
is 250 words. The editors frequently short-
en letters.

Technical Comments

Letters concerning technical papers in
Science are published as Technical Com-
ments at the end of the Reports section.
They may add information or point out
deficiencies. Reviews are obtained before
acceptance.

Book Reviews

The selection of books to be reviewed is
made by the editors with the help of advis-
ers in the various specialties; arrangements
are then made with reviewers. A sheet of
instructions accompanies each book when
it is sent to the reviewer.

Cover Photographs

Particularly good photographs that are
suitable for use on the cover are desired.
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AMBIO

A JOURNAL OF THE HUMAN ENVIRONMENT

Now distributed for the Royal Swedish
Academy of Sciences by Pergamon Press.
Launched in 1972, AMBIO is already
recognized by many as the leading
interdisciplinary periodical in the en-
vironmental sciences.

Now, with the aim of broadening an
already international coverage and reader-
ship, AMBIO will be published and
distributed through a joint arrangement
between the Royal Swedish Academy of
Sciences and Pergamon Press.

Regular issues contain general articles on
current environmental problems and
challenges and reports on original
research in the field. Special issues give
a more comprehensive treatment of
some topical subjects, e.g. issues are
planned on the Baltic and threatened
ecosystems,

“ ., .. AMBIO is the best magazine of
its kind.”

IGNACY SACHS, Centre Nationale de
Recherche sur L'Environnement

“ ... The most authoritative journal of
its kind on international environmental
problems.” GILBERT F WHITE,/CS U
FREE SPECIMEN COPY AVAILABLE
ON REQUEST

Published in 6 issues p.a.

Annual subscri tioanSO) US$60.00
Two-year rate (1980/81) US$114.00
Individual rate US$25.00

Prices include airmail post.and insurance.
Prices subject to change without notice.

ﬁ?ﬁ Pergamon Press

Headington Hill Hall, Oxford OX3 0BW
Fairview Park, Elmsf’ord, New York 10523
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1980 Science and
Public Policy Banquet

Sponsored by the AAAS Committee on

Science, Engineering, and Public Policy

and Congressional Science Fellow Program

At the AAAS Annual Meeting,
San Francisco
**Perspectives and
Reflections on R & D’
Speaker: Ivan A. Getting

Past president of the Institute of Electrical

and Electronics Engineers and former Presi-

dent of the Aerospace Corporation

WHEN: Saturday, 5 January 1980.
Dinner at 7:30 p.m. No-host bar
at 6:30 p.m.

WHERE: San Francisco Hilton/Conti-
nental Ballrooms 1 and 2

COST: $15. Tickets are available only
at AAAS Meeting registration area
in East Lounge of the San Francisco
Hilton through 2:00 p.m., Saturday,
S January.

Future Issues Forum
Open Meeting

Sponsored by AAAS Committee on Sci-
ence, Engineering, and Public Policy

® Major Future Science and Tech-
nology Issues
® Use of Science and Technology in
State and Local Problem-Solving
e Higher Education in the 1980’s
Bring Your Own Issues

WHEN: Friday, 4 January 1980, 6:00
p.m.-7:30 p.m. WHERE: San Fran-
cisco Hilton/Embarcadero Room

BOOKS RECEIVED

(Continued from page 1396)

Geometric Principles and Procedures for
Computer Graphic Applications. Sylvan H.
Chasen. Prentice-Hall, Englewood Cliffs,
N.J., 1978. xiv, 242 pp., illus. $14.95.

Global Challenges. A World at Risk. Harry
Clay Blaney III. New Viewpoints (Franklin
Watts), New York, 1979. xiv, 270 pp. Cloth,
$12.95; paper, $6.95.

Group Theory Made Easy for Scientists and
Engineers. Nyayapathi V. V. J. Swamy and
Mark A. Samuel. Wiley-Interscience, New
York, 1979. x, 174 pp. $14.50.

Integral Transforms in Science and Engi-
neering. Kurt Bernardo Wolf. Plenum, New
York, 1979. xiv, 490 pp., illus. $32.50. Mathe-
matical Concepts and Methods in Science and
Engineering, vol. 11.

Location on Networks. Theory and Al-
gorithms. Gabriel Y. Handler and Pitu B. Mir-
chandani. MIT Press, Cambridge, Mass.,
1979. xx, 234 pp., illus. $25. MIT Press Series
in Signal Processing, Optimization, and Con-
trol.

Methods in Enzymology. Sidney P. Colo-
wick and Nathan O. Kaplan, Eds. Vol. 59,
Nucleic Acids and Protein Synthesis. Kivie
Moldave and Lawrence Grossman, Eds. Aca-
demic Press, New York, 1979. xxvi, 940 pp.,
illus. $49.50.

Methods in Membrane Biology. Vol. 10. Ed-
ward D. Korn, Ed. Plenum, New York, 1979.
xiv, 228 pp., illus. $29.50.

Methods in Microbiology. Vol. 11. T. Ber-
gan and J. R. Norris, Eds. Academic Press,
New York, 1978. xvi, 312 pp. $28.25.

Mind and Nature. A Necessary Unity.
Gregory Bateson. Dutton, New York, 1979.
xvi, 238 pp. $11.95.

Population Pressure and Cultural Adjust-
ment. Virginia Abernethy. Human Sciences
Press, New York, 1979. 190 pp. $12.95.

Principles of Biomedical Ethics. Tom L.
Beauchamp and James F. Childress. Oxford
University Press, New York, 1979. xvi, 314
pp. Cloth, $13.95; paper, $7.95.

A Programming Logic. With an In-
troduction to the PL/CV Verifier. Robert L.
Constable and Michael J. O’Donnel with con-
tributions by Scott D. Johnson. Winthrop
(Prentice-Hall), Cambridge, Mass., 1978. x,
390 pp. $15.95.

Progress in Anterior Eye Segment Research
and Practice. Volume in Honour of Prof. John
E. Harris, Ph.D., M.D. O. Hockwin and W.
B. Rathbun, Eds. Junk, the Hague, 1979
(U.S. distributor, Kluwer Boston, Hingham,
Mass.). x, 370 pp., illus. $75. Documenta
Ophthalmologia Proceedings Series, vol. 18.

Solid Surface Physics. Contributions by J.
Holzl, F. K. Schulte, and H. Wagner. Spring-
er-Verlag, New York, 1979. viii, 222 pp., il-
lus. $37.80. Springer Tracts in Modern Phys-
ics, vol. 8S.

Tooth Enamel III. Its Development, Struc-
ture, and Composition. Proceedings of a sym-
posium, Washington, D.C., Mar. 1978. Marie
U. Nylen and John D. Termine, Eds. Ameri-
can Association for Dental Research, Wash-
ington, D.C., 1979. pp. 673-1032, illus. Paper,
$10. Journal of Dental Research, vol. 58, Spe-
cial Issue B.

Toxic Chemical and Explosives Facilities.
Safety and Engineering Design. Papers from a
symposium, Miami Beach, Sept. 1978. Ralph
A. Scott, Jr., Ed. American Chemical So-
ciety, Washington, D.C., 1979. x, 352 pp., il-
lus. $32. ACS Symposium Series, 96.

Personnel
Placement

SCIENCE publishes each Friday, except the last Friday
of the year. Advertising closing for a particular Friday
issue is Wednesday, 3 1/2 weeks before. Advertising is
accepted only in writing; no abbreviations. Also, person-
nel advertising is accepted only with the understanding
that the advertiser does not discriminate among appli-
cants on the basis of race, sex, religion, age, color, na-
tional origin, or handicap.

POSITIONS WANTED: 40¢ per word, plus $4 for use of
box number, per insertion. $10 minimum, per in-
sertion. Prepayment required. This rate is available only
to individuals seeking jobs.

DISPLAY (POSITIONS OPEN, COURSES, FELLOW-
SHIPS, MARKET PLACE, and so forth): $7.20 per milli-
meter; $180 minimum, per insertion (minimum charge
covers 25 millimeters on a single column; 25 millime-
ters equals 10 lines of 50 spaces per line). No charge
for use of box number. No agency commission for ads
less than 103 millimeters (4 inches). No cash discount.
Prepayment required for all foreign ads. Purchase or-
ders and billing information required for all other adver-
tising.

Send copy for all Positions Wanted ads and Display ads
less than 1/6 page in size (125 millimeters) to:

SCIENCE, Room 207
1515 Massachusetts Ave., NW
Washington, D.C. 20005
Telephone: 202-467-4456

Send copy for Display ads 1/6 page and larger to:
Scherago Associates, Inc.
1515 Broadway
New York, N.Y. 10036
Telephone: 212-730-1050
Blind ad replies should be addressed as follows:
Box (give number)
SCIENCE
1515 Massachusetts Ave., NW
Washington, D.C. 20005

POSITIONS WANTED

st/ Medi

Biolog I Teck gist. B.A. 1977. M.T.
1979. Research experience with publications and in-
dustrial laboratory experience. Seeks challenging
position in academic/research laboratory. Box 336,
SCIENCE.

Boston. Nonstress position, literature research, cler-
ical, light typing, or other. Supportive job atmo-
sphere. Biochemistry imbalance. Degree. High 1Q.
Box 332, SCIENCE. 12/21;1/4, 18

Immediate position wanted. Ph.D. Pharmacologist
with experience teaching physiology; chemistry
background. Write, giving job description. 5556
North Wayne, Chicago, Illinois 60640. X

Academic couple, associate professors in large uni-
versities, seek positions in same city. Ph.D. Physiol-
ogist/Biophysicist; research interest: biomechanics of
pumping in biological tubes (current NIH grant);
teaching: physiology, biophysics, biology. M.D. In-
ternist/Hematologist; research/clinical care interest:
coagulation disorders. Box 349, SCIENCE. -
12/21; 1/4

Accurate Translations in most European and Mid-
eastern languages, any area of science. Free esti-
mates. G. Valant, 473 Bay Ridge Avenue, Brooklyn,
N.Y. 11220. Telephone: 212-833-9221.

POSITIONS OPEN

ANALYTICAL BIOCHEMIST—Connaught Labora-
tories, Inc., a leading manufacturer of biological
products, has an immediate R & D opening for indi-
vidual to design, analyze, and execute projects in
biochemistry and microbiology. Position requires
Ph.D. in biochemistry with experience in immuno-
chemistry, radiochemistry, and analytical biochemi-
cal techniques. Connaught offers a very attractive
salary and fringe benefit program. Send résumé and
salary history to: D. H. Gattone, Personnel Manager,
Connaught Laboratories, Inc., Swiftwater, Pa. 18370.
Equal Opportunityl/Affirmative Action Employer.
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