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Don't get caught in a textbook mage.

Villee & Dethier: BIOLOGICAL PRINCIPLES AND
PROCESSES Second Edition

Now in a revised second edition, this introductory biology text
reveals the basic mechanisms of life and the interrelationships of
life forms. Designed primarily for full-year courses for science
majors, the text can be adapted to shorter courses in biology and
introductory zoology. The new edition includes: major reor-
ganization of material on intermediary metabolism and the
immune system; up-dated discussions of evolution and cell
membranes; new material on mechanisms of hormone actions;
and added information on the cell cycle and eukaryotic protein
synthesis. The book follows a five-kingdom phylogenetic
scheme. Sl units are used throughout.

By Claude A. Villee, Harvard University; and Vincent G. Dethier,

University of Massachusetts. 999 pp. About 700 ill. (in two colors). Just
Ready. Order #9029-7.

Harner: STUDY GUIDE FOR BIOLOGICAL
PRINCIPLES AND PROCESSES BY VILLEE &
DETHIER

Students using the Villee and Dethier text can make the most of
their biological studies by using this detailed guide. For each
chapter in the text, it provides a preliminary ‘‘conceptual
briefing”’ and a section-by-section selection of review ques-
tions. Thought-provoking summary questions and answers to all
exercises are also included.

By W. Holt Harner, Broward Community College. About 200 pp. Soft
cover. Just Ready. Order #4532-1.

Norstog & Long: PLANT BIOLOGY

This compact introductory text stresses the economic and
cultural aspects of plants, within the context of an informative
evolutionary survey of the plant kingdom. Data on the physiol-
ogy and ecological significance of botanical species is inte-
grated into chapters on morphology. Botanical jargon and Latin
terminology are kept to a minimum. Superbly detailed plates by
Priscilla Fawcett of Fairchild Tropical Gardens are included. A
Teacher’s Guide is available.
By Knut Norstog, Northern lllinois University; and Robert W. Long,
University of South Florida. 585 pp. About 360 ill. Just Ready.
Order #6864-X.

Long & Norstog: PLANT BIOLOGY: A Laboratory
Manual for Elementary Botany

Versatility is the hallmark of this lab manual. Experiments
involve a number of different organisms and approaches and the
authors outline demonstrations which are instructive, yet easy
to set up and run. Although designed as a lab companion to the
authors’ text, the manual will complement any standard botany
text. Appendices include suggested student research projects,
lists of needed materials, and a list of equipment vendors.
Convenient tear-out answer sheets are provided for all lab
exercises and demonstrations.

By Robert W. Long, University of South Florida; and Knut Norstog,
Northern lllinois University. About 240 pp. lllustd. Soft cover. Just
Ready. Order #5791-5.



Select from Saunders Science List.

McCormick & Thiruvathukal: ELEMENTS OF
OCEANOGRAPHY

Readable and highly graphic, this survey text for non-science
majors paints a vivid picture of the sea and oceanographic
phenomena. The authors discuss the physical, chemical and
biological factors that combine to make the ocean a functioning
ecological system. Coverage includes food webs, marine ecol-
ogy, human use and abuse of the oceans, and tsunamis. Plate
tectonics are central to discussions of ocean geology. An
interesting chapter on “'political oceanography’’ touches on
international, diplomatic and political issues including marine
resources and navigation. Throughout the book, oceanographic
discoveries are presented in historical context. An Instructor’s
Manual is available.

By ). Michael McCormick and John V. Thiruvathukal, both of Montclair
State College. 346 pp. About 330 ill. Just Ready.
Order #5900-4.

Orr: VERTEBRATE BIOLOGY Fourth Edition

Thoroughly revised, the fourth edition of this intermediate-level
text emphasizes the natural history of vertebrates while present-
ing comprehensive coverage of vertebrate anatomy, physiol-
ogy, morphology, behavior, systematics, ecology, ethology,
and population dynamics. It explores a wider geographic area
than ever before including new material from Australia, New
Zealand and the Middle East. Coverage now includes a chapter
on vertebrate paleontology, a brief review of the lower chor-
dates, a large number of new references, and many new
photographs.

By Robert T. Orr, California Academy of Sciences, San Francisco. 472
pp. 297 ill. March 1976. Order #7018-0.

Turner & Bagnara: GENERAL ENDOCRINOLOGY
Sixth Edition

The leading text for introductory endocrinology courses will
soon be available in a revised new edition. Consideration of
the mechanisms of hormone action has been expanded. The
book includes additional material on hormone assays, espe-
cially radioimmunoassays; a new separate chapter on neuroen-
docrinology; new information on prostaglandins, the role of
Vitamin D as a hormone, chalones, nerve growth factor, and
pheromones; and many new electron micrographs, line draw-
ings and summary tables.

By C. Donnell Turner, formerly of Duquesne Univ.; and Joseph T.
Bagnara, Univ. of Arizona. About 675 pp., 100 ill. Ready June 1976.

Horn: BIOLOGY OF INSECTS:

Written for students in the life and agricultural sciences, this
introductory text emphasizes insect function and the impor-
tance of insects in relation to man’s environment. Illustrated
coverage of morphology and taxonomy is also included.

By David ). Horn, Ohio State Univ. About 450 pp., 300 ill. Ready Oct.
1976 Order #4780-4.

May: THEORETICAL ECOLOGY: Principles and
Applications

Both modern and cohesive, this book provides an introduction
to theoretical ecology showing how it can clarify empirical
observations and examining its practical applications. Attention
is focused on the biological assumptions which go into various
models and on the way consequent mathematical behavior of
the models explains aspects of population and community
dynamics. Designed for courses at the senior/graduate level, the
book follows a descriptive rather than a rigorously mathemati-
cal approach.

Edited by Robert M. May, Princeton Univ., with 10 contributors. About
250 pp. lustd. Ready Fall 1976.

Graham & Waering: DEVELOPMENTAL
BIOLOGY OF PLANTS AND ANIMALS

Written for advanced courses on the senior/graduate level, this
up-to-date text is unique in its balanced treatment of both plant
and animal development. Featuring contributions by respected
authorities in the field, coverage includes: the origin of cell
heterogeneity, determination and pluripotentiality, cell interac-
tions, hormonal control, molecular biology and environmental
control. Editorial introductions to each section provide both
continuity and perspective.

Edited by C. F. Graham, Oxford Univ.; and P. F. Waering, Univ. College
of Wales. 408 pp. About 200 ill. Ready June 1976.

Order #4205-5.

Christensen: DISSOCIATION, ENZYME KINETICS,
BIOENERGETICS—A Learning Program for
Students of the Biological and Medical Sciences

This new learning program uses a programmed format to give
students a firmer understanding of these important topics in
biochemistry. It includes 201 items on dissociation, 78 on
kinetics, and 60 on bioenergetics. If your students have
encountered difficulties in grasping these basic concepts, this
book can prove of immediate value to them.

By Halvor N. Christensen, The Univ. of Michigan, Ann Arbor. 185 pp.
Illustd. Soft cover. $6.75. Sept. 1975. Order #2580-0.

Order #8933-7.
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Bow of the Ivory Star in Halifax, Nova
Scotia, 11 July 1974, after her collision
with a “‘growler’” in the Gulf of St.
Lawrence. The 612-foot-long vessel dis-
places 16,320 tons (8,964 tons net) and
was carrying 700,000 bushels of grain.
A human stands in the lower right of
the hole. See page 7. [Wamboldt-Wa-
terfield Photography Ltd., Halifax,



FOOD

When abundant, it is wasted or treated as a commodity. ) A
When scarce, its distribution is a matter of life or death. \
During the past few years, serious shortfalls in world food /
production and distribution, along with soaring agricultural A

prices, have posed some vital questions:

Will population growth and rising affluence exceed
the world’s capacity to feed itself?

Will we run out of land, water, energy?

Can applications of new agricultural technology continue to
increase essential supplies?

These complex problems—and some solutions—are dealt with in an important new compendium:

FOOD: Politics, Economics, Nutrition, and Research
Edited and with an introduction by Philip H. Abelson

FOOD: Politics, Economics, Nutrition, and Research, the third in a special SCIENCE Compendium Series,
contains articles by 50 of the most knowledgeable scholars in the field and provides a close look at the
“why’" of the world food situation—from the influence of politics and economics, through the complex
issues of application of technological advances and the dependency on nonrenewable resources of
high-technology agriculture.

Provocative reading for everyone—layman or professional—concerned with today’s—and tomorrow’s—
food supply.

“ . one of the most sensitive and accurate publications on food in recent years . . . [it shows] how serious
are the fallacies behind some of the food myths we accept daily as fact.”—Nick Eberstadt, The New York
Review of Books (19 February 1976).

|

| (] Pleasesendme . _______copies of FOOD: Politics, Economics, Nutrition,
| % and Research

| Casebound: ISBN 0-87168-215-X Paperbound ISBN: 0-87168-226-5

' American [ AAAS members $11.95 each [0 AAAS Members $4.45 each
I Association 0 Nonmembers $12.95 each 7 Nonmembers $4.95 each
1 for the 1 Check/Money Order enclosed [J Bill me

I Advancement (Payable to AAAS) (None under $10, please)

| of

: Science Name:

|

| Address:

1

: City/State/Zip:_

| Mail to: AAAS Dept. FC-1 1515 Massachusetts Ave. N.W. Washington, DC 20005
1
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Digital can make
your labwork easier by making
your lab work harder.

Digital can help make your
job easier by making your lab

more efficient. No matter whether

is hardware and software compat- PDP 11/70 can gather data from
ible with the complete Digital 1~ small computers connected to
family. And that instruments. Systems can

you're doing experiment monitor- means you can even swap information and
ing and control. Materials testing.  simply add on to your share costly storage devices.
Or spectral analysis. system whenever In short, DECnet gives you
We offer acompleterangeof  you'reready. You the ability to easily design
lab hardware. Backed by our canevenuseitasa - your own net-
Laboratory Applications soft- satellite terminal in s *"5 " workinany
ware. And DECnet your lab network. £ configuration
| networking software. For really high you choose.
| In fact, we offer speed FORTRAN So you could
. everythingyouneed number crunching, save money
to get the mostoutof ~ we offer the PDP-11T55. The by (1) sharing
our sys- 11T55is designed to give you resources and
# gm_ temsand bothfastresponsetimeand (2) making a system you have
‘ yourlab. sophisticated program develop- | work harder.
ment. Itincludes two removable When you put our cost-

For low-cost data acquisi-
tion, we offer the PDP-11/04.
It's a small yet sophisticated

~ disks with 2.4 megabytes each
for off line storage of programs
and data. A fast floating point
hardware processor. And 300
nanosecond cycle time. The
11T55is ideal for applications
that require fast FORTRAN or
assembler execution speed.

effective hardware together with
our application and network
software, you'll find Digital has
a solution to just about any lab
application. Even yours.

We’d like to proveit. Just
return the coupon below. Digital
Equipment Corporation, Marl-

system for data acquisition and
analysis on a tight budget. You

borough, Mass. 01752, Telephone

And you can tie everything
617-481-9511, extension 6947.

can use the 11/04 as a smart com-

together with DECnet.

munication node. A remote data
collector. An intelligent terminal.
Or a completely independent
data acquisition system. With
the 11/04, where and how you §
useit dependsonyou.

We also offer the GT44
graphics system.

The GT44 combines the power | |

and performance of our disk
based PDP-11/40 computer
system, intelligent display
processor and 17" CRT. It gives
you a fast, flexible system for all
your interactive graphics
applications. The GT44

European headquarters: 81 route
delAire, 1211 Geneva 26.

Tel: 4279 50. Digital Equipment
of Canada, Ltd.

50,000 Computers Saving
Managers Millions.

With DECnet, small systems
like our 11/04 can tap the power
and memory of larger systems.

_ Larger systems like our
. 11T55 or

11/04, GT44,11T55, DECnet ad.
Digital Equipment Corporation, Marlborough, Mass. 01752
[0 Iaminterested. But my need is long-range. Please send me
literature.
[]Iaminterested. Please have a sales engineer contact me as soon
as possible.

Name
Title
: Company




Every company has aphonetotake = Department wants to discuss it with

your call. The difference at New you. Want to talk with an expert
England Nuclearis the people you  about steroids, amino acids, carbohy-
can talk to. drates, RNA-DNA precursors, lipids,

Problem with LSC counting? ~ drugs, or any other areain radio-
The staffand facilitiesof our LSC ~ chemicals? The experts are here, and
Applications Laboratory willhelp.  theyallhave telephones.

Question on tritium labeling? A Responsiveness is one of the
chemist in our Tritium Labeling reasons people count on us.

In tracer methodolog\r.

Fel

it's the little things that count.

New England Nuclear

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

Canada: NEN Canada Ltd., Lachine, Quebec, H7T 3C9, Tel: 514-636-4971, Telex: 05-821808
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain, W. Germany, Siemensstrasse 1. Tel: Langen 06103-85035

SCIENCE, VOL. 192



2 April 1976, Volume 192, Number 4234

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the ad-
vancement of science, including the presentation of mi-
nority or conflicting points of view, rather than by pub-
lishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—
including editorials, news and comment, and book re-
views—are signed and reflect the individual views of the
authors and not official points of view adopted by the
AAAS or the institutions with which the authors are affil-
iated.
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A Century of Chemical Progress

For nearly three decades following its formation in 1848, AAAS provided
the principal ‘*home’’ for the chemists of the United States—first through a
Section of Chemistry and Mineralogy and then through a Section A sub-
section which later became Section C (Chemistry).

When nearly 100 chemists met at Northumberland, Pennsylvania, in 1874
to celebrate the centennial of Joseph Priestley’s discovery of oxygen,
discussions of a national chemical society took place. The plan fell through
at the time, largely because of loyalty to AAAS and the belief of some that
there never would be enough chemists in the land to sustain a healthy
society. These discussions led, however, to establishment of the American
Chemical Society (ACS), with 133 founding members, on 6 April 1876. The
society has survived in such good health that this year, as it observes its 100th
anniversary, it has attained a membership of more than 110,000. Moreover,
throughout its first century, ACS has enjoyed a cooperative and mutually
beneficial relationship with AAAS, of which it is an affiliate.

The society’s phenomenal growth has paralleled the phenomenal -devel-
opment of American chemistry, which ACS has done much to stimulate.
Dedicated to the ‘‘advancement of chemistry in all its branches,”” ACS from
the start has made the rapid and wide dissemination of chemical knowledge
one of its principal objectives. Its Proceedings, first published in 1876,
became in 1879 the Journal of the American Chemical Society, which still
flourishes today as part of a diversified family of journals, magazines, books,
and secondary publications—notably Chemical Abstracts.

A second way in which ACS has promoted the diffusion of knowledge has
been by its elaborate network of scientific meetings. With the aid of 175
local sections, in all parts of the country except Alaska, and 28 technical
divisions serving all-major fields of chemistry, ACS sponsors two national,
ten regional, and more than 1000 local meetings each year.

For many years, ACS has made its members’ expertise available to public
officials dealing with problems affecting, or affected by, chemistry. More
recently, the society’s Committee on Chemistry and Public Affairs, sup-
ported by a staff department, has made significant contributions in this area.
It was partly in recognition of this type of service that Congress conferred a
national charter on the society in 1938.

The society also has worked through the years to strengthen the chemical
profession itself, by exerting a constructive influence on chemical education
and by helping chemists protect and enhance their professional status.

The centennial observance provides an exceptional opportunity to pursue
another key ACS objective, that of increasing public understanding of the
meaning and importance of the work of chemists and chemical engineers.
The largest single centennial project is a traveling exhibit, supported by
industry and designed to familiarize the public with the myriad ways in
which chemistry improves the quality of everyday life. This exhibit will
open in New York on 5 April during the ACS Centennial Meeting and later
will visit some 14 other major cities over the next 3 years. A special
commemorative stamp honoring the science of chemistry will be introduced
at the Centennial Banquet on 6 April. At both the New York meeting and
the 1976 fall meeting in San Francisco, technical programs of unequaled -
quality will be presented, with many outstanding foreign scientists partici-
pating. Local sections will hold their own celebrations at various times
during the year.

All who have helped plan the centennial celebration hope that the gains
made in 1976 in scientific reporting, member participation, public relations,
intersociety and international cooperation, and overall professional enthu-
siasm will be maintained as ACS enters its second century.—GLENN T. SEA-
BORG, President, American Chemical Society, Washington, D.C. 20036



Western Electric

Reports:

ultimate extension of the art of
silk-screening and modern electronics.
Using masking techniques which go far
beyond those of silk-screen artists, it
is possible to generate thousands of
electronic components on a tiny chip the size
of a matchhead.

But as designers pack more and more
components onto these chips, the masks
used to generate them must be made with
even greater precision. Conventional
photographic mask-making techniques are
proving too crude to produce such masks
economically, severely limiting integrated
circuit technology.

But now a Bell System team has made a
major advance in the mass production of
extremely precise masks. Bell Labs engineers
have devised a method of using a beam of
electrons to make the masks. And Western
Electric engineers have helped design
practical production equipment.

The new method is faster, more reliable,
more precise and less expensive than
existing photographic techniques. Because
an electron beam has a shorter equivalent
wavelength than light, it is a much sharper
stylus. It can be focused to a spot 10
millionths of an inch in diameter.

The electron beam is used to draw an
intricate pattern on a chromium-coated
glass substrate, covered with a chemical
film sensitive to the beam.The chemical film,
called a resist, polymerizes or “sets” after
exposure to the beam, becoming impervious
to the chemicals that will subsequently be
used to etch out the mask. The unexposed
portions of this film and the underlying
chromium are etched away, leaving a negative
mask pattern of chromium on glass.

Benefit: Electron beam mask-making
is one more manufacturing innovation
that allows the Bell System to meet your
communication needs reliably

Integrated circuits can be seen as the

COMPUTER  PATTERN MEMORY ELECTRON BEAM

Blank mask is mounted
on movable stage positioned
to accuracy of a millionth
ofan inch. Stage, electron
beam and circuit design
instructions are
computer controlled.

BEFORE

. AFTER
ETCHING |

ETCHING

EXPOSED

PATTERN NEGATIVE

PATTERN

C

RESIST

CHROMIUM
SUBSTRATE

CLEAR SUBSTRATE

Electron beam changes
physical characteristics
of exposed resist so that,
after chemical etching,
pattern is left
on clear substrate.

Finished substrate may . _ [
contain 10,000 mask patterns. 7
Copies of master masks will
be used in actual production.

and economically.

Western Electric
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