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Now Even More Choices for J2-21
High-Speed Centrifuge Users

Three New Rotors

One is the JS-13.1 with six
swinging buckets for 50-mL
tubes, so you can run 50% more
sample than before. There's
the JA-18 fixed angle rotor that
spins ten 100-mL tubes at
forces to 47,900 g—ideal for
pelleting. And, the first of its
kind, the 24-place JA-18.1 that
lets you process microcentrifuge-
sized tubes in the refrigerated
J2-21 at triple the g force of
a microcentrifuge.

Another ]J2-21 Model

The new J2-21M/E is the
pertect intermediary. It offers the
programmable controls of the

top-of-the-line ]2-21M and the
economy of the J2-21 analog
model with its rugged brush
drive. There's a choice of three
acceleration and deceleration
rates too.

Alternative Purchase Plans
Beckman offers a wide choice

of trade-in, lease and specially

tailored financial programs

which make it easy to update

your lab with new equipment.
No wonder the J2-21's are

the high-speed centrifuges

of choice!

For more information write:
Beckman Instruments, Inc., 1050
Page Mill Road, Palo Alto, CA
94304; or Beckman Instruments
International, S.A., PO. Box 76,
1211 Geneva 6, Switzerland.

BECKMAN
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Your best choice

biological and food separations.

for

hen it comes to life science

research or food analysis by
HPLC, you'll find a refreshing differ-
ence at Bio-Rad. We offer HPLC
systems that are especially tailored
for biological and food applications.
You'll never have to worry whether a
general purpose chromatograph
will suit your needs or not.

hat we offer the

chromatographer in
HPLC goes far beyond the
hardware that makes it
work. In-depth technical
service and applications
assistance from our experi-
enced staff of chromatographers
are longtime Bio-Rad trademarks. We
give our HPLC products the same
support we provide for our dassical
lines—ion exchange, immuno-
chemistry and electrophoresis. It's
just what you'd
expect from a full
service separations
company.

Innovation plays

a large role in
Bio-Rad's current HPLC
efforts. Recent devel-
opments in the life
science field include:
m A high speed, high
resolution Protein

17 MAY 1985

Micro-Analyzer™ System that gives
you complete separations in less
than 3 minutes. Ideal if you're work-
ing with microgram or submicro-
gram amounts of protein.

® The new Preparative Mono-
clonal Antibody System
(MAPS™) purifies all classes
of monodonal antibodies on a
large scale. There's nothing like it!
io-Rad pioneered the

B use of HPLC for food
analysis and continues to be the
leader in this field. Two key
applications are:

m Bio-Rad's Automated Carbo-
hydrate HPLC System with Data
Acquisition. Provides high resolution
analysis of all classes of carbohy-
drates in 5-15 minutes.

m New Fermentation
Monitoring Analyzer gives
a complete analysis of
fermentation broth right
on your manufacturing
floor in just 10 minutes.

To find out more
about Bio-Rad's
refreshing approach to
HPLC, request our new
brochure entitled
“HPLC Applications
Systems.” Contact:

2200 Wright Avenue
Richmond, CA 94804
800-4-BIORAD

In California, (415) 234-4130

Also in Rockville Centre, NY, Australia, Austria,
Canada, England, Germany, Italy, Japan,
The Netherlands and Switzerland.
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——This week in Science

Mosaic proteins and genes in pieces

Seven years ago, the genes for the proteins of higher
organisms were described as regions of DNA that
contain the information for protein structure separated
by regions of DNA that do not contain such information.
The regions with the information were called exons, and
the intervening regions were called introns. Gilben, in
1978, suggested that the separation of these exons
would permit their shuffling about the chromosome and
their reassembly to form various specific genes. An
example that indicates that this assemblage of exons
has occurred has been found by Brown and Goldstein,
and their co-workers Sudhof, Russell, Sanchez-Pesca-
dor, and Bell (pages 815 and 893). The protein studied
is a receptor that transports cholesterol into human
cells, and the exons that are assembled into its gene
have been described in detail. Like other proteins, each
of its functions—binding cholesterol, attaching to the cell
surface, traversing the cell membrane, and so forth—
depends on a discrete region or domain, and each
domain is produced from several exons. Gilbert (Per-
spective, page 823) reexamines the original predictions
of the exon-intron construct in light of these new data
and elaborates on the possible consequences of this
construct for the evolution of protein systems.

Formation of Earth and other planets

The sizes, the relative positions, and the orbital paths of
the four planets in our solar system that lie closest to the
sun—Mercury, Venus, Earth, and Mars—are well char-
acterized. The processes by which this happened are
not. One theory for the formation of these planets
suggests that they arose from small bodies, planetesi-
mals, orbiting in concentric swarms. Collisions of plane-
tesimals within a swarm may have produced larger
bodies, and collisions between these larger bodies
(giant impacts) may have resulted eventually in a single
large body orbiting in each of the nonintersecting paths.
This theory was tested with a computer simulation that
incorporated a variety of possible starting conditions,
and a set of conditions was defined for the late stages of
planetary evolution that adequately accounts for the
planets and their orbits as they are known today (page
877). Giant impacts could have melted the entire Earth,
resulting in the formation of its core. Other properties of
Earth, such as its mass, its relationship to the moon, and
special characteristics of its atmosphere, are also logical
outcomes of giant impacts between large orbiting bodies
during this late stage of planet formation.

Cellular uptake of neurotransmitter

Serotonin is an important chemical that transmits sig-

nals between cells in the nervous system. This neuro-

transmitter has been implicated in the regulation of pain

sensitivity, sleep and wakefulness cycles, temperature,
782

aggressive behavior, and depression and other disor-
ders associated with the nervous system. In tissue
culture experiments (page 889), serotonin was taken up
by astroglial cells, which are star-shaped cells that
surround neurons and may influence the conditions of
the local microenvironment. One antidepressant, chlori-
mipramine, inhibited serotonin uptake by the astroglial
cells; antidepressants also block serotonin uptake by
neurons. Because of the abundance of astroglial cells,
understanding their contribution to both the normal and
abnormal mechanisms for processing serotonin should
prove to be significant.

Eye disease and vision protein

A protein that plays a role in vision has now been shown
by Pfister to be capable of inducing an inflammatory
disease of the eye (page 891). The protein, called 48K,
was found to be identical by all criteria tested to the
retinal S protein, which has long been used to induce
uveoretinitis experimentally. In vision, the 48K protein
acts as a quencher. As light strikes the retina, a series of
biochemical and electrophysiological processes take
place, and vision is the result. This series of reactions
must be quenched, and the retina must become re-
adapted to the initial state so that the eye can receive
the next light signals. The linking of the 48K protein with
uveoretinitis may help explain how sight is damaged in a
disease that can cause serious visual handicaps, includ-
ing blindness.

Body rhythms

Running in a wheel, which is apparently a locomotor
function, and the release of an ovarian hormone, which
is classified as an endocrine function, appear to be
under the control of the same internal clock (page 898).
Often the true rhythm of a biological clock is obscured by
a rhythmic pattern imposed on it by an external factor,
such as the daily cycle of light and darkness. If the
external factors are removed, the true internal rhythm
may be revealed. In hamsters living in constant light, two
rhythms were examined: one for running and the other
for hormone release. In some animals the activity
rhythm and the hormone release resembled that nor-
mally seen in a light-dark cycle: a single peak of running
activity each day and a single surge of hormone release.
In some animals there were two peaks each day,
spaced about 12 hours apart. Because in individual
animals the rhythms of locomotor activity and hormone
release were either intact or split coordinately, these two
rhythms may be under the control of internal oscillators.
Under the conditions of this experiment, it appears that
two oscillators could be acting together. But in constant
light, the oscillators become out of phase so that two
peaks of locomotor activity and two peaks of hormone
activity are observed.
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99.9% READING
IN5 SECONDS OR LESS.

NO EXTRA CHARGE.

You get a $120 Corning® X-EL® Plastic Barrel Combination Electrode in place
of our usual general purpose electrode when you buy a Corning 140 or 145
pH meter.

The X-EL electrode features an exclusive ion exchange barrier. Eliminates
AgCl clogging and silver contamination.
* Fast: results in 5 seconds or less. * Reliable: one year warranty.
« Stable: less than 0.002 pH drift/24 hrs.  « Precise: +0.002 pH.

Corning 140 is totally automatic.
* Four simple function keys.
* Excellent repeatability. * Automatic endpoint sensing.
* Sealed surface keypad. * Automatic calibration, buffer recognition.

Corning 145 has all the features of the 140 plus full pH versatility.
* Keypad data entry. * Alphanumeric prompting in five languages.

Each new Corning meter comes with a two year warranty.

Join us in celebrating 70 years of vision with this X-EL electrode offer. From
the first low-expansion borosilicate Pyrex® beaker to space shuttle windows
and heat-resistant shielding, Corning applies 70 years of vision to making

labware the way you want it.
Circle No. 207 on Readers' Service Card

. o SE-05-85-VP
FIND OUT MORE

M Call to set up a demo

B Send a representative

B Send literature
Mail coupon on your letterhead with name,
phone number, address. Corning Glass Works,
Science Products, P.O. Box 1150, Elmira, New
York 14902-9944. Offer good through
November 29, 1985.
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The Complete Letters of Sigmund Freud
to Wilhelm Fliess, 1887 —1904
Translated and Edited by Jeffrey Moussaieff Masson

Freud’s letters to his closest friend are probably the most important group

of documents in the history of psychoanalysis. None of Freud’s later writings
illuminate so dramatically his innermost thoughts as he was in the very act
of creation.

Presented here are 133 documents never before made public and 138 that were
published only in part. They stand as one of the high points of intellectual
achievement of our time.

Belknap  $25.00 10 halftones

Revolution in Science
1. Bernard Coben

In this magnificent inquiry into the history of science, I. Bernard Cohen traces
five centuries of scientific endeavor and, in the process, uncovers the very
nature of revolutions—scientific, social, and political. He probes the stages by
which they occur, their time scales, and the creative factors that produce revolu-
tionary ideas, and the effect these transformations have both on each other and

the way we view the world.

Belknap  $25.00 1 color, 6 b/w halftones, 6 line illustrations

The X-Ray Universe

Wallace Tucker and Riccardo Giacconi

Supernovae, black holes, quasars, and pulsars were the secrets of
the high-energy world, until space exploration enabled astronomers
to see beyond the earth’s x-ray-absorbing atmosphere. This is an
exciting first-person account of these explorations.

Harvard Books on Astronomy ~ $20.00
5 color, 40 b/w halftones, 13 line illustrations

Functional Vertebrate Morphology

Edited by Milton Hildebrand. Dennis M. Bramble,
Karel E Liem. and David B. Wake )

Hildebrand and his co-editors have assembled a stellar cast to
provide a synthesis of the growing field of morphology. The
descriptions, analyses, conceptual interpretations and over 200
photographs and drawings are woven into a consistent, unified text
that will become a standard reference for teachers and students.

Belknap  $35.00
20 halftones, 216 line illustrations, 16 tables

The Dialectical Biologist
Richard Levins and Richard C. Lewontin

Scientists, whether they realize it or not, always choose sides,
because they act within a social context and from a philosophical
perspective which is inherently political. The Dialectical Biologist
questions our accepted definitions, probes the ticklish question
of bias, and shows the self-reflective nature of scientific activity
within society.

$20.00 6 line illustrations, 4 tables

Harvard University Press

79 Garden Street
Cambridge, MA 02138

New in Paperback

Revolution in Time
Clocks and the Making
of the Modern World
David S. Landes
“A wonderful book . . . It’s richly detailed and illus-
trated, extremely informative, and thoroughly
enjoyable.”
— Los Angeles Times Book Review

Belknap  $8.95 paper
8 color, 28 b/w halftones, 13 line illustrations, 1 map

The Growth of Biological Thought

Diversity, Evolution, and Inheritance
Ernst Mayr

“This is an extraordinary work in which Mayr once
again shows himself a master of detail, interpreta-
tion, and synthesis.”

—Science
Belknap  $12.95 paper

Aristotle to Zoos
A Philosophical Dictionary of Biology
P.B. Medawar and J. S. Medawar
“Aristotle to Zoos is one of the most delightful, and
delightfully eccentric, dictionaries I have ever
encountered.”

— New York Times Book Review

$7.95 paper

Ontogeny and Phylogeny
Stephen Jay Gould
“It is rare indeed to read a new book and recognize it
for a classic . . . Gould has given biologists a new way
to see the organisms they study. The result is a major
achievement.”

— American Scientist

Belknap  $8.95 paper
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MORE PURE ORANGE

Now you have a choice: vacuum or pressure filtration in either 0.22 or 0.45
micron pore sizes.

Corning® Filter/Storage System for larger volume vacuum filtration.
* Nylon membrane for extremely low extractables.
* Cellulose acetate membrane for very low protein binding.
* Heat sealed membranes for complete filter integrity.
* Receiver bottle for easy storage.
* 200 or 500 ml sizes (free stand with 500 mi).
Corning Disposable Syringe Filters for smaller volume pressure filtration.
* Threaded luer-lock fittings for leak-free filtration.
* Nylon membrane for extremely low extractables.
* Cellulose acetate membrane for very low protein binding.
* Membrane support system allows bidirectional flow.
* Color coded for easy identification.
* Individual blister pack for convenience.

Celebrate 70 years of vision with free Corning filters. From the first low-
expansion borosilicate Pyrex® beaker to space shuttle windows and heat-
resistant shielding, Corning applies 70 years of vision to making celiware the
way you want it. We are directly involved in the explosion in biotechnology,
supplying a continuing array of quality tissue culture flasks, dishes, filters,
plates, bottles, and other products for cell biology. And the list goes on.

Circle No. 208 on Readers’ Service Card

SE-05-85-VF
PICK SOME FREE ORANGES
Sample a 200 ml Filter/Storage System (#25932,
cellulose acetate 0.22 um) and a Corning®
Disposable Syringe Filter (#25903, nylon 0.22
umj). We'll also send you our new cell biology
products catalog.
Mail coupon on letterhead with name, title,
address. Corning Glass Works; Science Products,
PO. Box 1150, Elmira, New York 14902-9944.
Offer ends November 29, 1985.
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No other
densitometer looks
bigger and better

C 2l

Big enough to handle whatever electrophoresis gels you're using. With better
results to match your work. That’s LKB’s new laser densitometer. UltroScan XL
looks at all types and formats, up to 22 X 25 cm, wet or dried. With increased
capacity and faster scanning, this big all-rounder gets more work done in a lot
less time. And its straight-as-a-laser beam delivers an unrivalled 50 pm
resolution with a linear range of 4 OD. Now you can really penetrate closely
stacked bands and uncover a wealth of data. Multiple scanning of every
sample track gives you reliable average measurement across each protein
zone. And when you want fast quantitation by simple programming, the
onboard integrator delivers. The scan together with area calculations are
presented directly to a standard dot matrix printer. It couldn’t look better.

But don’t be deceived by good looks alone. UltroScan XL, comes with
brains as well. The onboard computer lets you exactly define track
position and fields of interest, and then automatically scans up to 99 tracks —
any way you decide. With gels containing zones of varying intensities from
track to track, the unique normalization program lets you compare all your
samples in just one run. And talking about comparison, take a look at the
large screen monitor. Just tell UltroScan XL what you want, and your video
shows you every decision, every command and even a few wishes. Like in-
terfacing with your favourite computer. Or running your own software. You'll
evaluate, store, manipulate, display and present your results better than ever.

All in all, it looks like you're getting yourself a scanner that’s bigger and
better from every viewpoint. Style. Performance. Value. It’s worth looking at.

Today!

BROMMA

LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden. Tel +46(8)980040, telex 10492

Antwerp (03) 21893 35 - Athens-Middle East + 30(1)894 7396 - Copenhagen (01) 295044 - London (01) 657 88 22
Lucerne (041) 5544 57 - Madras (044)45 28 74 - Moscow (095) 256-9002 - Munich (089) 85830 - Paris (6) 928 6507
Rome (06) 399033 - Stockholm (08) 9800 40 - Tokyo (03) 293-5141 - Turku (021) 678 111
Vienna +43(222)9216 07 - Washington (301) 963 3200 - Zoetermeer (079)319201
Over 60 qualified representatives throughout the world.
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BIOTECHNOLOGY i
Animal Cell Biotechnology

Volumes I and 2

Edited by

R.E. SPIER and J.B. GRIFFITHS

VOLUME 1

August 1985, c. 344 pp., in preparation/ISBN: 0-12-657551-7
VOLUME 2

August 1985, c. 502 pp., in preparation/ISBN: 0-12-657552-5

ATMOSPHERIC SCIENCE %

The Photochemistry of Atmospheres
Earth, The Other Planets, and Comets

Edited by

JOELS. LEVINE

1985, 544 pp., $79.50/ISBN: 0-12-444920-4

Two New Software Packages:

User’s Manual and 5" Floppy Diskette. . .

Molecular Graphics on the Apple® Microcomputer
FRANK H. CLARKE and JAMES G. HENKEL

May 1985, 64 pp. plus disk, $129.50/ISBN: 0-12-175780-3
Requirements: Apple® 1+, Apple lle, or Apple llc with a single
disk drive; 64K of memory (with 48K, a 16K card is needed); and
color monitor and a printer preferable, but not required.

Molecular Graphics on the IBM® PC Microcomputer
JAMES G. HENKEL and FRANK H. CLARKE

April 1985, 96 pp. plus disk, $129.50/ISBN: 0-12-340820-2
Requirements: [IBM® PC; 128K for DOS 1.1 or 192K for DOS 2.x;
and one double-sided disk drive and a color/graphics adaptor and
monitor.

Important Titles from Academic
Press — providing Up-to-Date
Coverage in 8 Disciplines
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ENVIRONMENTAL SCIENCE!

Fundamentals of Air Pollution

Second Edition

ARTHUR C. STERN

RICHARD W. BOUBEL

B. BRUCE TURNER

DONALD A. FOX

1984, 544 pp., $39.50/ISBN: 0-12-666580-X (Text)
1984, 48 pp., $7.50/ISBN: 0-12-666581-8 (Answer Key)

COMPUTER SCIENCE

A Volume in the COMPUTER SCIENCE AND APPLIED |

MATHEMATICS Series. . .

Micro Database Management

Practical Techniques for Application Development
ROBERT H. BONCZEK

CLYDE W. HOLSAPPLE

ANDREW B. WHINSTON

1984, 536 pp., $37.50/ISBN: 0-12-113060-6

A Volume in the COMPUTERS AND PEOPLE Series. . .
Fundamentals of Human-Computer Interaction
Edited by

ANDREW MONK

1984, 293 pp., $26.50/ISBN: 0-12-504580-8

MATERIALS SCIENCE
Diffusion in Crystalline Solids
Edited by

GRAEME E. MURCH and ARTHUR S. NOWICK
1984, 496 pp., $73.00/1SBN: 0-12.522662-4

VLSI Handbook

Edited by

NORMAN G. EINSPRUCH

September 1985, c. 628 pp., in preparation/ISBN: 0-12-234100-7

PHYSICAL SCIENCE i i
Two Volumes in the TECHNIQUES IN PHYSICS Series. . .
Group Theory in Physics

Volumes I and 2

J.F. CORNWELL

VOLUME 1

1984, 400 pp., $75.00* /ISBN: 0-12-189801-6

VOLUME 2

1984, 592 pp., $100.00* /ISBN: 0-12-189802-4

*Set price for Volumes 1 and 2: $150.00 ($175.00, if
purchased separately). Set prices are not valid in Australia
or New Zealand.

Semiconductors Probed by Ultrafast
Laser Spectroscopy

Edited by

R.R. ALFANO

VOLUME 1

1984, 480 pp., $79.50* /ISBN: 0-12-049901-0
VOLUME 2

1984, 576 pp., $85.00* /ISBN: 0-12-049902-9

*Set price for Volumes 1 and 2: $140.00 ($164.50, if
purchased separately). Set prices are not valid in Australia
or New Zealand.

EARTH SCIENCE:!

Advances in Petroleum Geochemistry
Edited by

JIM BROOKS and DIETRICH H. WELTE
VOLUME 1

1984, 344 pp., $49.50/1SBN: 0-12.032001-0

The Techniques of Modern Structural Geology
JOHN G. RAMSAY and MARTIN 1. HUBER

VOLUME 1

Strain Analysis

1984, 307 pp., $55.00/ISBN: 0-12-576901-6 (Cloth)

1984, 307 pp., $28.00/ISBN: 0-12-576921-0 (Paper)

1984, 30 pp.,’$1.50/ISBN: 0-12-576911-3 (Instructor’s Manual)

24055
Orlando San Diego

Academic Press, Inc.

London Toronto Montreal Sydney Tokyo

(Harcourt Brace Jovanovich, Publishers) For Fastest Service CALL TOLL FREE 1-800-321-5068. To Place An Order From Florida, Hawaii, Or Alaska CALL 1-305-345-4100.

Orlando, Florida 32887, U.S.A

In the U.K. CALL (01) 300-0155. Credit Card Orders Only. Send payment with order and save postage and handling. Prices are in

24/28 Oval Road, London NW1 7DX, U.K, U-S. doliars and are subject to change without notice.
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Metamagical
Themas

Questing for the Essence
of Mind and Pattern

DOUGLAS R. HOFSTADTER

This long-awaited new book by the
Pulitzer Prize-winning author of Godel,
Escher, Bach includes 33 brilliant, pro-
vocative, and entertaining chapters, 25
of which originally appeared in Scien-
tific American. Douglas Hofstadter has carefully organized these
widely discussed columns (plus seven additional pieces) and
interwoven them with extensive and elaborate postscripts,
showing how his ideas cross-reference and connect.

“The incredible Dr. Hofstadter is back, in golden-braid form,
with a collection of wide-ranging essays that swarm with ex-
traordinary ideas, brilliant fables, deep philosophical questions
and Carrollian word play.”—MARTIN GARDNER

[lustrated, 880 pages. $24.95

The Heavens and the Earth

A Political History of the Space Age
WALTER A. McDOUGALL

“A book many of us were wishing for, at once scholarly and
readable, provocative, and, on the whole, balanced. It is not
only the first definitive political history of the Space Age but
also a stimulating study of technology’s impact on society.”—
JOHN NOBLE WILFORD, Science 85

“Not just a good book but a great book. . . . McDougall writes
with erudition, insight, and the controlled passion that inspires
all extraordinary achievement.”—WILLIAM H. McNEILL,
University of Chicago

“A remarkable job.”—JAMES M. BEGGS, NASA

The Creation of Matter

The Universe from Beginning to End
HARALD FRITZSCH

A distinguished physicist offers the non-specialist reader an
entertaining and enlightening guide to modern views of the
origins and nature of the universe from the first cosmic explo-
sion to the literal end of time.

“Truly an exciting book. ... I strongly recommend it."—
SAMUEL C.C. TING, Nobel Laureate, M.I.T.

“One of the clearest explanations of the equivalence of matter
and energy I've encountered.”—TIMOTHY FERRIS, New York
Times Book Review $19.95

One Hundred Billion Suns

The Birth, Life, and Death of the Stars
RUDOLPH KIPPENHAHN

“A superb and lucid description of the births, evolution, and
deaths of stars, and in a language understandable to a lay
reader. On page after page we find authoritative information
presented with sparkling wit and whimsical analogies that only
Rudolph Kippenhahn could create. I highly recommend it.”—
GEORGE ABELL, University of California

“Kippenhahn’s account of the life cycle of a star, interspersed
with anecdotes about the explorers who made such a diary
possible, is as engaging as it is erudite.”—DON LESSEM, Boston
Globe $25.00

$25.95

788 Circle No. 125 on Readers’ Service Card

Books that matter are Basic.

Asimov’s New

Guide to Science
ISAAC ASIMOV

The foremost science writer of our time
has revised and updated his classic ref-
erence work, widely regarded as the
best popular introduction to science
available.

“If one were forced to limit one’s sci-
ence reference library to a single mod-
erately priced volume, this would be a good candidate. . . .
Not only fun to read, but impressively up-to-date.”

—San Francisco Chronicle

“Written with rare eloquence. Asimov has peeled from science
the coat of unsurmountable facts and figures. . . . From Benja-
min Franklin’s key-and-kite experiment to the synthesis of in-
sulin, this is a book for catching up with the discoveries and
technologies that seem to have outpaced comprehension.”

—Los Angeles Times Book Review llustrated, 940 pages. $29.95

The Language of the Heart

The Body’s Response to Human Dialogue
JAMES J. LYNCH

JamesJ. Lynch, renowned psychologist and author of The Broken

Heart, conclusively demonstrates for the first time how simple

human dialogue—the process of talking and listening—drama-

tically affects the body’s entire cardiovascular system, with im-

portant consequences for health and well-being.

“Absorbing and stimulating. . . . A learned and extremely infor-

mative work. Highly recommended to all readers who wish to

gain an important further insight into human relationships and

the impact that humans have on each other.”

—RAY ROSENMAN, co-author, Type A Behavior and Your Heart

$19.95
Quarks

The Stuff of Matter
HARALD FRITZSCH

“In recent years we have made great progress in understanding
how the system of elementary particles works. Those of us who
have been fortunate enough to participate in that wonderful
adventure of discovery should not keep the exciting story to
ourselves. In this book my friend and collaborator Harald
Fritzsch, has made that story widely accessible.”
—MURRAY GELL-MANN, Nobel Laureate, California Institute
of Technology

“Informative, up-to-date and well constructed.”—BEN BOVA,
Philadelphia Inquirer $19.00

The Left Hand of Creation

The Origins and Evolution of the
Expanding Universe
JOHN D. BARROW and JOSEPH SILK

This remarkable book by two internationally renowned as-
tronomers deals with the most awesome subject of all—the
very instant of creation. The authors draw on the most recent
scientific thinking to present the general reader with the first
popular account of the origins and evolution of the universe.
“An authoritative account of a dynamic and controversial sub-
ject. Although it is directed to the general reader I warmly
recommend it to scientists in all fields.”

—GEORGE F. MITCHELL, American Scientist
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$17.95

Basic Books, Inc.

10 East 53rd St., New York, NY 10022
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SCIENCE_~SCOPE

In the 25 years since the birth of the world’s first laser at Hughes Research Laboratories, the “light
fantastic” has grown from a laboratory curiosity into an indispensible tool in medicine, industry,
electronics, data processing, communications, and scientific research. That first laser, built by

Dr. Theodore H. Maiman, was operated on May 15, 1960. It used a flash lamp coiled around a solid
ruby crystal to produce an intense pulse of red light with a wavelength of precisely 6943 angstroms.
Lasers today employ various gases or crystals and operate throughout the electromagnetic spectrum.
They are used as tools for cutting, welding, drilling, and marking metals; as alignment and measuring
devices; as the sources of signals in fiber-optic communications systems; and as rangefinders and
target illuminators in military systems. Promising new medical uses include advanced eye surgery
techniques, internal cauterization, and treatment of cancer. Already used in some computer printers,
lasers one day will be widely used in high-speed optical computers to process and store data.

An advanced computer system for air traffic control is being designed to serve the U.S. into the 21 st
century. The new Advanced Automated System (AAS) will consolidate existing en route facilities and
approximately 130 terminal facilities into 23 area control facilities throughout the country. It will
automate many routine air traffic control activities now done manually. Computers will monitor and
evaluate air traffic situations and offer solutions to potential conflicts between airplanes in flight. AAS
will include controller consoles to display radar data, weather information, and flight plan data;
powerful modern computers; and new software to run the new system. Hughes is designing AAS for the
Federal Aviation Administration under a competitive contract. Hughes has built air defense systems for
more than 20 nations, including the U.S., Canada, and NATO countries.

The first full-scale development AMRAAM missile was fired successfully at the White Sands Missile
Range in New Mexico. The missile was launched from a U.S. Air Force F-16 at 40000 feet at a speed of
Mach 1.2. It flew a preprogrammed course designed to evaluate the missile’s control system and
separation from the launch aircraft. It did not have a seeker but instead was programmed through its
autopilot to fly a prescribed route. The Advanced Medium-Range Air-to-Air Missile is in full-scale
development at Hughes for the U.S. Air Force and Navy.

An advanced factory management system model, developed by Computer Aided Manufacturing-
International and Hughes, will help optimize use of manufacturing resources. The model will address
interactions of all work areas within every level of the organization. It will precisely identify -
department production capacities, queue bottlenecks, and resource flow. Managers now must make
decisions without knowing all interactions among workstations, cells, and departments.

Hughes Research Laboratories needs scientists for a spectrum of long-term sophisticated programs,
including: applications of focused ion beams; electron beam circuit testing; liquid-crystal materials and
displays; nonlinear optics and phase conjugation; submicron microelectronics; plasma applications;
computer architectures for image and signal processors; gallium-arsenide device and integrated circuit
technology; optoelectronic devices; and growth, characterization, and process technology development
for new electronics materials for high-speed, infrared detection and optoelectronic applications.

Send your resume to Professional Staffing, Hughes Research Laboratories, Dept. S2, 3011 Malibu
Canyon Road, Malibu, CA 90265. Equal opportunity employer. U.S. citizenship required.

AIRCRAFT COMPANY

For more information write to: P.O. Box 11205, Dept. 69-9, Marina del Rey, CA 90295



NEW FROM CALIFORNIA

Life Sciences

A Functional
Biology of
Free-Living

Protozoa
by JOHANNA

LAYBOURN-PARRY
$27.50 cloth, $14.95 paperback

Cell Locomotion
In Vitro

Techniques and
Observations

by C. A. MIDDLETON and
J. A. SHARP

$25.00

The Phototrophic

Bacteria

Anaerobic Life in the Light

Edited by J. G. ORMEROD
$40.00

Corals and Coral
Reefs of the
Galapagos

Islands

by PETERW. GLYNN and
GERARD M. WELLINGTON
with an annotated list of the

Scleractinian Corals of the
Galapagos by JOHN W. WELLS

$45.00
Principles of

Ecology

by R. J. PUTMAN and S. D.

WRATTEN
$38.50 cloth, $16.95 paperback

A Functional
Biology of
Sticklebacks

by R. J. WOOTTON
$29.75

Information and

Medicine

The Nature of Medical
Descriptions

by MARSDEN S. BLOIS
$27.50

Devonian
Palaeoniscid
Fishes

New Specimens of Mimia
and Moythomasia from the
Upper Devonian of
Western Australia

by B. G. GARDINER
$38.50

Migraine
Understanding a Common
Disorder—Expanded

and Updated

by OLIVER SACKS, M.D.
$16.95

Physical
Sciences

Methods of
Satellite

Oceanography
by ROBERT H. STEWART
$32.50

History and
Philosophy

of Science

19th-Century
Scientific
Instruments

by GERARD L'E. TURNER
$60.00

The Uses of
Science in the

Age of Newton

Edited by JOHN G. BURKE
$22.50

Evolution
The History of an Idea

by PETER J. BOWLER
$29.95 cloth, $10.95 paperback

The Foundations

of Psychoanalysis
A Philosophical Critique

by ADOLF GRUNBAUM
$16.95 '

Radiant Science,
Dark Politics

A Memoir of the
Nuclear Age

by MARTIN D. KAMEN
$19.95

Controlling the

Atom

The Beginnings of Nuclear
Regulation, 1946-1962
by GEORGE T. MAZUZAN

and J. SAMUEL WALKER
$28.95

New in paperback—
Nuclear Power
Plants as
Weapons for the

Enemy
An Unrecognized Military
Peril

by BENNETT RAMBERG
$8.95

Science and
Values

The Aims of Science and
Their Role in Scientific
Debate

by LARRY LAUDAN
$14.95

The Limits of

Science

by NICHOLAS RESCHER
$29.95

Scientific
Realism

Edited by JARRETT LEPLIN
$28.50 cloth, $8.95 paperback

New in paperback—

The Case for
Animal Rights

by TOM REGAN
$9.95

At bookstores or order from

UNIVERSITY OF
CALIFORNIA
PRESS

BERKELEY 94720
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GREAT BOOKS from WILLIAM KAUFMANN, INC.

“a goodly array, exemplifying natural as well as artificial intelligence . . .

— Announcing

DIGITAL AUDIO SIGNAL
PROCESSING: AN
ANTHOLOGY

John Strawn, Editor
Articles by experts (Moore,
Smith, Petersen, Moorer,
Gordon, Strawn) for musicians,
computerists and engineers.
$34.95 (cloth), 300 pp. A

COMPOSERS AND THE
COMPUTER

Curtis Roads, Editor
The first book to examine the
esthetics and practice of com-
puter music composition.
Leading composers discuss

The Computer Music and
Digital Audio Series

The central source for books in these rapidly growing fields.
Edited by John Strawn, Stanford University and Lucasfilm.

trends, techniques, and other
contemporary issues. I[llustrations
include photos and musical
scores.

$24.95 (cloth), 201 pp. B
DIGITAL AUDIO

ENGINEERING: AN
ANTHOLOGY

John Strawn, Editor

Articles by leaders in the field
present wide-ranging views of the
hardware engineering behind
digital audio synthesis and proc-
essing.

$29.95 (cloth) C

July 1985

(other titles in prospect include THE LITTLE BOOK OF
COMPUTER MUSIC INSTRUMENTS, by Dexter Morrill;
A COMPUTER MUSIC HISTORY, by Curtis Roads, and more.)

COHABITING WITH
COMPUTERS

Joseph E. Traub, Editor,
Columbia University
Brilliant essays and forecasts from
experts William Miller, Robert
Spinrad, Joel Birnbaum, Arno
Penzias, Joseph Traub, Gordon
Bell, Edward David, Peter Likins,
Lewis Branscomb, and Herbert
Simon, explain in lay terms the
challenges and implications of the
accelerating computerization of
society.

$15.00 (cloth), 196 pp. D

SING A SONG OF
SOFTWARE

Verse and Images for the
Computer-Literate
Leonard Soltzberg

The first book of poems about
computers, software programs,
and our love-hate relationships,
capturing the spice and frustra-
tions of computer people and
their new worlds.

89.95 (cloth), 88 pp. E

THE ABC’s OF
DEVELOPING SOFTWARE
Sheldon Softky

For professionals who need an
accurate sense of the working
context of a software develop-
ment team. With highlighting
cartoons.

$13.95 (paper), 120 pp. F

THE HANDBOOK OF
ARTIFICIAL
INTELLIGENCE

Edited by Avron Barr,
Paul R. Cohen, and
Edward A. Feigenbaum

The world’s leading Al
reference work is avail-
able for the first time in
paperbound editions!

The Handbook of Artificial
Intelligence, written in plain
English for people without a
background in the field, contains
over 200 short articles covering
all of the important ideas and
techniques developed in artificial
intelligence over the last twenty-
five years. The Handbook is a
reference work, a textbook, a
guide to programming techniques
and to the extensive literature of
the field, and a book for intellec-
tual browsing.

... amonumental compendium
of information that will be a basic
reference for people in artificial
intelligence (A1) and related fields
for some time to come . ., the
style of editing provides a cohe-
siveness and homogeneity that
make for fascinating cover-to-
cover reading”” —~BYTE

Paperbound
879.95 (Three Yolume Set)

G
$27.95 (Volume I), 409 pp. H
1

$28.95 (Volume II), 450 pp.

$32.95 (Volume I1I), 650 pp. J

Clothbound

8120.00 (Three Volume Set) GG
8 39.50 (Volume I), 409 pp. HH
$ 42.50 (Volume I1), 450 pp.  II
8 59.50 (Volume III), 650 pp.  JJ

WILLIAM KAUFMANN, INC.

95 First Street, Los Altos, CA 94022

2

Dr. Robert Merton, Columbia University

‘“CONSIDER A
SPHERICAL COW....”
Concepts in Environmental
Problem Solving
John Harte
“The book is brilliant and imagi-
native . . . and such a book is
certainly needed in environmental
sciences now.”

—Dr. Kenneth E, F. Watt
$24.95 (cloth), 304 pp. K
$12.95 (paper), 304 pp. KK

NAKED EMPERORS: Essays
of a Taboo-Stalker
Garrett Hardin

A bold, thought-provoking, and
essentially hope-filled critique of
majority opinion, examining
essential ethical questions facing a
generation confused by media
rhetoric, political posturing and
disquieting conformity.

$15.00 (cloth), 300 pp. L
$ 8.95 (paper), 300 pp. LL
THE URBAN EDGE:
WHERE THE CITY MEETS
THE SEA

Petrillo & Grenell, Editors
Sponsored by the California State
Coastal Conservancy, this
splendid volume, with full-color
plates, offers guidelines for
development that meets societal
needs.

$14.95 (paper), 108 pp. M

PASSING FARMS,
ENDURING VALUES
California’s

Santa Clara Valley

Yvonne Jacobson.
Introduction by

Wallace Stegner

Better known today as “Silicon
Valley," this region now attracts
world-wide attention. Here is the
history of this very special place
with superb color plates and
photos.

$39.50 (cloth), 272 pp. N

complete refund.

Name

WILLIAM KAUFMANN, INC.
Dept. 28, 95 First Street, Los Altos, CA 94022

Please send me the books whose letters are circled below.
If not satisfied, I may return the order within 30 days for a

3 Enclosed is full payment plus shipping charges ($1.50 for
the first book and .50 for each additional book).
California residents please add sales tax.

[J Please send me your free catalog.
ABCDEFGGGHHHIII
JIKKKLLLMNOPQ QR

BODY & SELF: Elements of
Human Biology, Behavior,
and Health
George J. Bloch
*“This is the first book I have seen
that makes a serious effort to
combine physiological psychol-
ogy and basic physiology in a
meaningful way . . . a really good
idea.”

—Richard Thompson, Ph.D

Stanford University

$15.95 (paper), 320 pp. (o]

HYPNOTHERAPY OF PAIN
In Children with Cancer
Josephine Hilgard and
Samuel LeBaron
A landmark volume examining the
use of hypnosis as a valuable tool
to relieve pain and anxiety in
children with cancer.
... an exemplary model of how
to encompass clinical compassion,
scientific right, and theoretical
wisdom.”
—F. H. Frankel
Harvard Medical School

$18.95 (cloth), 250 pp. P

PUBLIC HEALTH RISKS OF
THE DIOXINS

William Lowrance, Editor
Rockefeller University
Papers of outstanding scientists
represent the most authoritative
and up-to-date attempt to come to
grips with this most deadly by-
product of the chemical age.
$25.00 (paper), 390 pp. Q

ASSESSMENT OF HEALTH
EFFECTS AT CHEMICAL
DISPOSAL SITES

William Lowrance, Editor
Rockefeller University
This volume presents some of the
best and most up-to-date thinking
on the health effects of the insid-
ious threat of long-term, low-level
exposure to the toxic “soup”
stored near home and workplaces
around the country.

812.50 (paper), 172 pp. R
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New Leitz microscope
objective produces flatter
images with superior
definition & higher contrast.

Microscopists who require medium o . m\a
magnification with the highest possible . ~
resolving power and apochromatic
correction will love the new Leitz® plano
apochromatic 63/1.40 objective. It produces a
flatter image with better definition and higher contrast Leitz Orthoplan® widefield microscope
thanany currently available objective in this magnification with Vario-Orthomat photomicrographic
range. It is ideal for observation and photomicrography of detail at system —an ideal instrument for the PL. APO
the limits of the light microscope’s resolving power, such as 63/1.40 objective.

chromosome banding patterns, shown above.

Newly developed anti-reflective lens coatings and cements with
high transmission in the violet and near ultraviolet regions make it
especially suitable for fluorescence techniques using fluorochromes
that excite under UV light, such as the Hoechst fluorochrome.
Conventional objectives are opaque in UV light and consequently
useless for cytogenetics fluorescence applications.

The PL APO 63/1.40 objective is compatible with all Leitz

" ',‘

HIHHH

Leitz Means

microscopes, including the Orthoplan® with its 28mm wide field of Precision.
view. Itis available in both brightfield and phase contrast versions. World Wide.
Call or write E. Leitz, Inc., Rockleigh, NJ 07647. (201) 767-1100. R-2754
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CAMBRIDGE:

SCIENCE IS OUR STRENGTH

Astronomy and Astrophysics

Wolfgang Kalkofen, Editor
Methods in Radiative Transfer
Forthcoming

David Malin and Paul Murdin
Colours of the Stars
£1395 $27.95

J.E. Pringle and Richard A. Wade, Editors
Interacting Binary Star
Forthcoming .

J.A. Roberts, Editor
Indirect Imaging
£2750 $54.50

Biology

C.R. Austin and RV. Short, FR.S., Editors

Reproduction in Mammals, Second
Edition

Book 4: Reproductive Fitness

Cloth £20.00 $32.50/Paper £6.50 $9.95

Charles Birch and John B. Cobb, Jr.

The Liberation of Life: From the Cell
to the Community

Paper £9.95 $17.95

Adrian Friday and David S. Ingram,
General Editors

The Cambridge Encyclopedia of Life
Sciences

Forthcoming

Christopher Hookway, Editor

Minds, Machines and Evolution:
Philosophical Studies

£1750 $29.95

Motoo Kimura

The Neutral Theory of Molecular
Evolution

Paper £12.50 $19.95

Christopher S. Lobban, Paul J. Harrison
and Mary Jo Duncan

The Physiological Ecology of
Seaweeds

£30.00 $44.50

Alexander Rosenberg
The Structure of Biological Science
Cloth £22.50 $37.50/Paper £8.95 $12.95

Knut Schmidt-Nielsen

Scaling: Why Is Animal Size So
Important?

Cloth£2000 $29.95/Paper £795 $9.95

Computer Science

" 'A. Colin Day
Text Processing
Cloth £14.00 $29.95/Paper £5.95 $12.95

Kathleen R. McKeown

Text Generation: Using Discourse
Strategies and Focus Constraints
to Generate Natural Language Text

£22.50 $29.95

Annabel Jankel and Rocky Morton
Creative Computer Graphics
£1595 $29.95

J.S. Rohl

Recursion Via Pascal
Cloth £1750 $34.50/Paper £750 $14.95

Earth Science

Hans Bolli, John B. Saunders,

Katharina Perch-Nielsen, Editors
Plankton Stratigraphy
Forthcoming

J.P. Poirier
Creep of Crystals
Cloth£2750 $49.50/Paper £10.95 $22.95

Tjeerd H. van Andel

New Views on an Old Planet:
Continental Drift and the
History of Earth

£1500 $19.95

Ronald Greeley and James D. Iversen
Wind as a Geological Process:

Earth, Mars, Venus and Titan
£35.00 $59.50

History of Science

Marie Boas Hall
All Scientists Now:
The Royal Society in the
Nineteenth Century
£2500 $49.50

Frederick Burkhardt and Sydney Smith
The Correspondence of
Charles Darwin
Volume 1: 1821-1836
£30.00 $3750

Elisabeth Crawford

The Beginnings of the Nobel
Institution: The Science Prizes
1901-1950

£20.00 $34.50

D.B. Herrmann
Kevin Krisciunas, Translator
The History of Astronomy from
Herschel to Hertzsprung
£12.50 $24.95

Donald E. Osterbrock

James E. Keeler, Pioneer American
Astrophysicist and the Early
Development of American
Astrophysics

£35.00 $39.50

WT Sullivan Ill, Editor

The Early Years of Radio
Astronomy: Reflections Fifty
Years after Jansky’s Discovery

£25.00 $39.50

For further information write to
Marketing Manager, Sciences

Mathematics

Alan Baker

A Concise Introduction to the Theory
of Numbers

Cloth £15.00 $29.95/Paper £f495 $9.95

Kenneth Falconer
The Geometry of Fractal Sets
£1750 $32.50

DG. Northcott, FR.S.
Multilinear Algebra
£20.00 $39.50

Stan Wagon

Encyclopedia of Mathematics and its
Applications

Volume 24: The Banach-Tarski Paradox

£25.00 $37.50

Arto Salomaa

Encyclopedia of Mathematics and its
Applications

Volume 25: Computation and Automata

£25.00 $39.50

Medicine

Stanley Joel Reiser and Michael Anbar,
Editors

The Machine at the Bedside:
Strategies for Using Technology in
Patient Care

Cloth £30.00 $49.50/Paper £9.95 $14.95

PW.J. Rigby and N.M. Wilkie, Editors
Viruses and Cancer
£32.50 $64.50

Physics

W.B. Bonnor, J.N. Islam, and

M.A.H. MacCallum, Editors
Classical General Relativity
£2500 $44.50

W. Holzmiiller
Manfred Hecker, Translator
Information in Biological Systems:
The Role of Macromolecules
Cloth £1750 $32.50/Paper £5.95 $9.95

Malcolm S. Longair

Theoretical Concepts in Physics: An
Alternative View of Theoretical
Reasoning in Physics

Cloth £25.00 $52.50/Paper £8.95 $15.95

Hans Stephani
General Relativity
Paperback price forthcoming

Science

Vernon Booth

Communicating in Science: Writing
and Speaking

£3.95 $6.95

John Ziman

An Introduction to Science Studies:
The Philosophical and Social
Aspects of Science and Technology

£12.95 $22.95

Cambrridge University Press ::c..smsue. oo w022
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LYMPUS

The Image of Quality

The BH-2 Series.

Uniquely modular
to meet your
current and future
W\ requirements.

The quality of any microscope series relies
on the interrelationship of optical perform-
ance, mechanical capability, electronic
sophistication and its component system of
accessories and attachments. For more
than six decades, Olympus has dedicated
itself to development of a unique fusion of
these distinct disciplines. That is the
- - Olympus advantage.

Nowhere is this advantage better exem-
plified than in the BH-2 System. A totally
new generation, this highly advanced
series represents a significant contribution
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A Welcome Grace Note

Now that the American and Soviet academies of science have agreed to
have joint leadership meetings from time to time, a fragile but promising
footbridge is in the process of being assembled on behalf of conflict
avoidance. It deserves to be reinforced by support from the scientific and
engineering societies, and its weight-bearing characteristics may well turn
on the quality of that support.

There are so few chances left to draw away some tension from the
animosities that complicate the superpower interface that an understanding
between the two great academies, even on limited terms, takes on more
than usual significance. Although the academies are anything but strangers
to each other, their working relationships have been chilled for 5 years.
What brings them back to mutual discourse is the consensus of senior
members of both organizations regarding the unacceptable global dangers
posed by the escalating arms confrontation. Though solutions may be too
much to expect, and none are being promised, there is an element of hope in
the utility of the process itself.

There is a strong element of unreality to the best intentioned attempts to
isolate a world power in science, even where the provocation is acute and
felt deeply. When the two sides are unequal in their capacities for good
science, withdrawal of contact has some effect. But when there is scientific
parity in most fields, the case is quite different. Even so, it cannot have been
an easy matter for the National Academy of Sciences to lift its freeze to the
extent of reopening the channels of communication. No unconditional
pardon has been issued that absolves the Soviets of past and present insults
to scientific freedom and human rights, and there will be no dodging of these
issues when the representatives of the respective academies come together.
Since sanctions plainly have no visible effects on the activities of a police
state, it is worthwhile to try an approach based on good offices and what
appears to be a useful back channel for getting the American view across.
Viewed in this light, the reapproachment between the academies could
bring some measure of overdue relief for the harassed scientists whose
plight will now be on the leaders’ agenda. Should it turn out otherwise,
controversy is likely to make the going rough.

The concept of scientific responsibility has been working its way into the
moral framework of American science and its institutions for a considerable
time. It seems a straightforward proposition, yet it is beset by dilemmas of
choice and values, and the present case is no exception. Although a large
cohort of the scientific community cannot find a good word to say for ‘‘Star
Wars,” their academic institutions seem to eye the prospect of sharing in
the financial outlays with barely disguised satisfaction. But overall, the
growing appeal of scientific responsibility is expressing itself in many ways
including environmental sensitivity, self-regulation in medical research,
accountability systems such as codes of ethics, concern for overpopulation,
technology assessment, modeling studies on the biological and ecological
effects of nuclear weapons exchanges, and initiatives to limit destabilizing
weapons systems. In all these activities, disputes arise and heat is generat-
ed. But so is light.

As science and technology are swept up in the currents of civil and
military passion, issues of conscience, values, and ultimately responsibility
are forced to the surface, and choices must be made. Thirty years ago a
presidential science adviser was heard to remark that his job produced an
abundance of brilliant questions for which there were only dusty answers.
The dust grows thicker.

However the idea of scientific responsibility may evolve over time, its
essential relevance to the mitigation of global tension is unmistakable. This
reality is the point from which to view the modest reconciliation of the
American and Soviet academies of science. Against a desperate back-

. ground, it comes as a welcome grace note.—WILLIAM D. CAREY
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the families. His decision to sail on the
Beagle was a statement as to where his
commitment lay. Within a month of
Charles’s departure Fanny became en-
gaged to Robert M. Biddulph. His sis-
ters’ letters kept Charles informed of
what was happening to Fanny. They
reveal apprehension when informing him
of Fanny’s marriage and concern when
recounting her difficulties after giving
birth to a daughter. Fanny herself wrote
to Charles on several occasions during
the trip, and these letters have a wistful
and nostalgic quality. Emotions had run
deep.

The great bulk of the letters are from
the period of the voyage of the Beagle. It
is good to have all the Beagle correspon-
dence together. One is struck by how
little overlap there is among Charles’s
letters, even when he wrote them at the
same time. Notable exceptions are his
descriptions of the tropical vegetation, of
his first encounter with the Fuegians in
the spring of 1833, and of the sight of the
ruins of Concepcidn after the great Chil-
ean earthquake of 1835. He wrote to his
sister Caroline in April 1833 that ‘‘an
untamed savage is I really think one of
the most extraordinary spectacles in the
world.—the difference between a domes-
ticated & wild animal is far more strik-
ingly marked in man”’ (pp. 302-303). The
shock of this encounter was also vividly
conveyed to Henslow, to Fox (‘A wild
man is indeed a miserable animal, but
one well worth seeing’’; p. 316), and nine
months later to Whitley (‘I have seen
nothing, which more completely aston-
ished me, than the first sight of a Sav-
age”’; p. 397). From these letters and
from the entry in his diary for that time it
is clear that the Fuegians brought home
to Darwin the continuity between hu-
mans and lower forms of life.

A touching aspect of the Beagle corre-
spondence is the burgeoning of love and
respect between father and son. One of
the most poignant entries in the volume
is the one letter Robert Waring Darwin
sent his son during the voyage of the
Beagle (p. 301). At Charles’s suggestion
Robert had bought a banana tree, which
flourished ‘‘so as to promise to fill the
hothouse.”” This six-foot-three, 300-
pound man wrote the letter in his hot-
house sitting under the banana tree
thinking of his son ‘‘in similar shade.”
Charles ‘‘almost cried for pleasure”
when he received his father’s note. He
deeply appreciated his father’s attempts
to empathize with him in the pleasure he
obtained contemplating and communing
with nature. Before this incident,
Charles was always apprehensive and
apologetic when he withdrew money
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