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The new 30° fixed angle rotor holds up to 240 ul
per tube and provides forces up to 178,000 g.

of material.

The new Batch Rotor rapidly pellets 2 to 7 ml

The new Electron Microscopy Particle
Counting Rotor is useful for virus research.

The Airfuge® air-driven ultracentrifuge, with its high
forces and speeds, is unsurpassed for centrifuging small
samples rapidly. The Airfuge continues to grow in versa-
tility. Now there are five rotors to choose from for
numerous applications.

Two fixed angle rotors, the 18°and the new 30°
rotor, can pellet any material that can be sedimented in a
full-sized ultracentrifuge, but in a fraction of the time.
The rotors accelerate to a maximum speed of 95,000 rpm
in just 30 seconds. They can be used for separations
ranging from molecular weight determination studies,
binding studies, cellular separations, lipoprotein fraction-
ation, to steroid hormone receptor assays. /; .

The Batch Rotor pellets material in a polyethylene
liner or in the rotor body itself. The Electron Microscopy

Particle Counting Rotor sediments particles uniformly
onto the surfaces of specimen grids for rapid, accurate,
and reliable detection and counting. The unique Chylo-
micron Rotor clarifies lipemic sera by flotation of chylo-
microns in just ten minutes.

The Airfuge ultracentrifuge uses ordinary laboratory
air pressure to spin rotors almost friction-free on a cush-
ion of air. It’s efficient, quiet, and simple to operate. Ask
about the 30-day free trial offer for the Airfuge. For a
description of the Airfuge and its applications, write for
the new Airfuge brochure, SB-557, to Beckman Instru-
ments, Inc., 1117 California Ave., Palo Alto, CA 94304.

BECKMAN
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The lllumitran eliminates

Original Sins.

The Bowens lllumitran 3C, with its
exclusive contrast control, can
create copies that exactly re-
produce or improve your origi-
nal slide. And it can do it using
the widest choice of films.

How? With two unusual features:

you vary the color of shadow areas f
without affecting Highlight & S8 ciemces kiorese o cruntst, PO Box
reproduction). | IFl’lleasitta send me complete information on Bowens l
umitran.

Already have an lllumitran, but no ] |
contrast control? No problem. | wame
Yours can be easily updated. l

For all the facts on the Bowens | Street—— T |
Contrast variation, and induced llumitran please complete the | FEn "
shadow variation (that lets coupon at right. |_ SRR S IS sk R, _J

Lester Bogen doesn’t sell anything he wouldn'’t buy himself.
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Underwater photograph of sun illus-
trates color of the oceanic “"blue wa-
ters’” caused by selective transmission
and scattering of the shorter wave-
lengths of sunlight. Absorption of these
energetic quanta can produce detect-
able concentrations of free radicals.
See page 637. |Anita M. Brosius,
Woods Hole, Mass. |



The Atomic Arrangement

In a recent experiment, scientists at the General Motors
Research Laboratories studied changes in chemical bonding
during the dissociation of oxygen molecules on platinum.

Preliminary surface work has exploved an interesting

new phenomenon. the mechanism of oxygen dissociation
over a wide range of temperatures.

0+0

Oxygen on Platinum

498
. kJ/mol
4 kJ/mol 37 kJ/mol

i

Interaction Energy

0} 0-0
Atomic Molecular
Adsorption Adsorption

A simplified schematic illustrating the reaction
potential energy surface for oxygen-adsorption on
a close-packed platinum surface.

An electron diffraction pattern which shows
diffraction patterns from an oxygen-covered hex-
agonally close-packed platinum surface at 0° C.
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[ JNDER what conditions will

oxygen molecules dissociate into sin-

gle atoms on a platinum surface?
What is the mechanism for oxygen
dissociation? Those are the kinds
of questions that Dr. John Gland
and his colleagues at the General
Motors Research Laboratories are

investigating to get a better under-

standing of the chemistry behind
catalysis.

Their work has valuable prac-

tical implications for the automotive

field, where catalysis is used to re-
move harmful emissions from auto-

mobile exhaust. Most cars built in the
U.S. use catalytic converters filled
with beads containing platinum to

chemically transform carbon mon-

oxide and unburned hydrocarbons
into harmless CO, and water.

While it has long been known
that catalysts are an effective way to

convert these gases, little is known
about precisely why and in what
order the basic atomic reactions
occur.

In seeking answers to these
questions, surface chemists study
the elemental composition and geo-
metric arrangement of atoms in the
first few atomic layers of the surface
and the means by which atoms and
molecules from the gas phase bond to
the surface.

In his most recent work, Dr.
Gland has been studying the adsorp-
tion and desorption of oxygen on
platinum single-crystal surfaces.
This is important because oxygen is
the agent that must be adsorbed on
the surface to react with carbon
monoxide and hydrocarbons to con-
vert them to COs,

The experiments were con-
ducted in a stainless steel ultrahigh
vacuum system equipped with an
electron energy analyzer and a mass
spectrometer. The electron energy
analyzer allows one to measure the
concentration and character of the
oxygen adsorbed on the platinum
surface. The mass spectrometer is
used to measure the desorption of O,
as the platinum surface is heated.
Mathematical analysis of the desorp-
tion process allows one to character-
ize the chemical bond between the
oxygen and the platinum surface.

In these experiments, the plati-
num surface is covered with oxygen
at the extremely low temperature of
—179°C (almost the temperature of
liquid nitrogen) by exposing it to
gaseous O, molecules. The oxygen
remaining in the gas phase is
pumped away, and then the desorp-
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tion of oxygen from the surface is
observed as the platinum crystal is
gradually heated to 1000°C.

The oxygen was found to de-
sorb from the surface in two
distinctly different temperature
regimes—part at —125°C and the
rest at about 425°C. By using the
oxygen-18 isotope, it was estab-
lished that the low temperature de-
sorption represents oxygen that was
adsorbed on the surface in a molecu-
lar form while the higher tempera-
ture desorption corresponds to
oxygen adsorbed in the atomic form.
From an analysis of the desorption
process, it was possible to establish
the complete energetics. Oxygen
molecules from the gas phase strike
the surface and are weakly bound (37
kJ/mol). The adsorbed oxygen mole-
cule can either desorb into the gas
phase (37 kJ/mol) or dissociate into
atoms (33 kJ/mol). The atoms are
bonded very strongly (200 kJ/mol) to
the surface.

ROM the desorption analysis,
it was also possible to deduce the

mechanism for the dissociation proc-

ess. The interesting conclusion that
results is that the formation of O
atoms on platinum is a two-step proc-
ess—oxygen is adsorbed in a molecu-
lar state and then dissociates to form
atoms.

The GM scientists were most
interested in learning how this ad-
sorbed molecular species is bonded
to the platinum surface. Fortunately,
another technique was available to
determine the bonding. The tech-

nique is called electron energy-loss
spectroscopy and is quite new—there

are only six or seven such instru-
ments in the world. The measure-

ments not only confirmed the
existence of the adsorbed molecular
oxygen but showed that it was bound
by the transfer of two electrons
from the platinum surface into the

antibonding 7, orbitals of oxygen.

“This was most exciting” said Dr.
Gland, “because this is the first time
that this type of oxygen bond has

been observed on a metal surface.

“We're getting closer and

closer to a more specific understand-

ing of catalysis,” says Dr. Gland.
“The more we learn about simple
chemical systems, the better we'll be

able to control more complicated sys-
tems. That has excellent implica-
tions for protecting the environ-

ment.”

Dr. John Gland,
32 years old, is a

THE
MAN
BEHIND entist. in surface
THE chemistry at the
WORK

He heads a group of 7 investigators, 4

with Ph.D.s, all involved in work re-

lating to the basic surface chemistry
of catalysis.
A graduate of Wittenberg

University in Ohio, Dr. Gland re-
ceived his Ph.D. in physical chemis-

Senior Research Sci-

General Motors Re-
search Laboratories.

try at the Univer-
sity of California,
Berkeley, in 1973
and joined the
General Motors
staff that year.

Dr. Gland
comments: ‘I
came to GM Labs
because I wanted
to get in on the
ground floor of
an exciting new
field. The atmo-
sphere here is very open, with lots of
cross-pollination among depart-
ments. With several hundred people
with Ph.D.s here, we've got a lot of
human resources to draw on in all
the basic sciences.

“Typically, management de-
fines a broad problem, then we're free
to tackle the solution in any way we
choose. They give us the freedom,
equipment and support to get the job
done correctly.”

In addition to his research, Dr.
Gland enjoys backpacking in
Wyoming and in the Sierra Nevada
Mountains in California.

General Motors

People building transportation to serve people
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Revco® has made quite a name for itself
in a lot of foreign languages.

In fact, you'll find our products in some of
the most remote corners of the earth. (At last
count people were relying on Revco in 143
countries.) All because of our very
sophisticated sales and service network.

Naturally any product demands routine
service. We just want to make sure that when
your Revco freezer needs servicing, it gets it
from somebody who routinely services
Revco products.

This is why the same Revco product
performance developed in the United States
works equally as well in Spain, Japan or
South America.

So if you're in the market for a product
and service that's good enough to travel

RouNﬁ

abroad, imagine how good Revco products
and services are right here at home.

WHY WE’'RE NUMBER ONE.

You'll be surprised to learn that our
product line is our only product line. It's not a
side line. And it's the only product of its kind
listed by Underwriters Laboratories, Inc.

Next, take where we build our products.
Every space-saving Revco product is made
in one of the world's few plants designed
exclusively for the manufacture of ULTra-
Low® temperature equipment.

Take the way we build the Revco line.
Each product is engineered for maximum
efficiency and lower operating costs.

Take all this into consideration and we're
sure you'll insist on Revco.

®
REVCD The world's leader in ULTra-Low® temperature equipment.

Refrigeration Products Division/Rheem Manufacturing Company
1100 Memorial Drive, West Columbia. S.C. 29169 Telephone (803) 796-1700 TWX: 810-666-2103 Cable' Revco
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Witha
Brinkmann
Homogenizer,
youcan
homogenize
samples
underl ml/ |

...homogenize /
anaerobically /@

...ﬂl‘ld ,

without
cross =
contamination.

When it comes to breaking down
and homogenizing virtually any type
of tissue, small organs, bones,
muscle, cartilage, or even

an entire mouse, the
Brinkmann Homogenizer
is in a class by itself.
Consider its power. A 600W
motor develops up to 30,000 rpm
(1200W on PT-45 model, with up to

of most samples within 30 to 60 seconds (other

instruments may require 15 minutes or more).
Consider the wide choice of generators, all

made entirely of stainless steel. It includes a
Microprobe Generator small enough to fit into a
standard cuvette (for samples as small as 1 ml or
less), Anaerobic Generators for aerosol-free
homogenization, a Mechanical Seal Generator to

SYBRON

20,000 rpm) to assure complete homogenization

inimize contamination and
2aning problems, even an
line bench-top unitthat homo-
izes without admitting air.
Consider its unique method of
destruction, a combination
rasonic energy and mechani-
earing action, based on the
'ms High Frequency Principle.
~ Consider the optional electronic
speed control unit, with its sensor that
continually monitors the actual speed and keeps
it constant, regardless of load.

From any standpoint, nothing compares with
a Brinkmann Homogenizer. For literature, write
Brinkmann Instruments, Inc., Subsidiary of
Sybron Corporation, Cantiague Road, Westbury,
N.Y. 11590 or call toll-free 800/645-3050. In
Canada: Brinkmann Instruments (Canada), Ltd.

Brinkmann Homogenizers

From tissue to homogenate in 30 seconds!

Brinkmann
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Is she a he?

Only the microscope knows.

Zeiss Photomicroscope Il
used for sex tests.

The Lake Placid Olympic Organizing
Committee is using the Zeiss Photo-
microscope Il for chromosome
testing at the 1980 Winter Olympics.
The built-in 35mm camera and data-
recording system insure speed

and accuracy in decumenting the
hundreds of tests to be made. And,
of course, the great Zeiss optics
give the image detail needed for
accurate analysis.

The favorite of busy
cytogenetic labs.

The Zeiss Photomicroscope is being
used at the Olympics for the same
reason the world’s busiest cytogenet-
ic labs, such as the Pre-Natal Diag-
nostics and Chromosome Analysis
Lab at the University of California,
chose it: “An image of the best
possible quality from an absolutely
routine specimen preparation”
That'seconomy in action.
Nationwide dealers and service.

The great name in optics

Wesi Germany

Circle No. 169 on Readers’ Service Card

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles,
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660.

Fluorescence image reproduced from a photomicrograph by Dr. R.S.K. Chaganti, Memorial Sloan-Kettering Cancer Center, New York City.




A BEAUTIFUL
NEW

MAGAZINE
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When profound and beautiful discoveries in math-
ematics, in human genetics, in radio astronomy go
largely unnoticed . . . When new insights into the
nature of life, the origin of planets, the chemical
basis of behavior are known only to a few . . . When
critical public and private choices in energy, health,
national security depend on accurate assessments
of technical subjects . . .

... Then it’s time that the public had more than
“media events” to inform them about science and
technology.

To help fill this need, the American Association for the
Advancement of Science is publishing a new magazine,
Science 80, intended for an educated public readership.
The new magazine will range over the scientific disciplines,
medicine, and technology—and theit impact on people.

A Magazine for You and Your Family

As a reader of Science and
as a member of the AAAS,
you are already well-in-
formed about the progress
and the politics of science.

T N s T

’ N\
L - MAPPING ANIMAL INTELLIGENCE

MMOTHS — BACK FROM EXTINCTION N
ONTAGIOUS? » STRANGE DOINGS ON SATURN "8

CHARTER RESERVATION FORM

Please enter my Charter Subscription and bill me
for $9. (6 issues in total.)

OF SCIENCE
FROM THE
AAAS

with new technologies and tools, new discoveries in
chemistry, physics, biology and anthropology.

Splendid Color lllustrations

You will delight in a wealth of vivid science illustrations. Full
color photographic portfolios. Micrographs, aerial photog-
raphy, wildlife portraits. Science 80 is a magazine you will
want to save.

An Authoritative Magazine

Science 80 is grounded in the same commitment to excel-
lence and accuracy that you find in the pages of Science
every week. William D. Carey, Executive Officer of AAAS and
also publisher of Science, will serve as publisher. Dr. Allen L.
Hammond, former Research News Editor of Science, will
be the editor.

As an AAAS publication, Science 80 will have available to
it the resources of the world’s largest general scientific
organization.

Available by
Subscription Only

Science 80 is not sold on
newsstands. It is available

only by subscription. The

SCIENCE 80 will not dupli- NAME

cate or replace Science, but Please print
rather supplement it. We ADDRESS.

believe that you and your CITY STATE

regular price is $12 a year.
ZIP.

family will find much to enjoy
in the new magazine.
Science 80 is edited to en-
tertain as it informs, written
by talented science jour-
nalists and authors who write
with authority but at a level
understandable to those with

of first bimonthly issue.

Send no money. Just mail to Science 80,

Subscription Department, PO. Box 10778, Des
Moines, lowa 50340. Allow 6-8 weeks for delivery

But when you become a
Charter Subscriber, your
price is only $9.

Science 80 will provide &
new and much needed
source of information for the
public. It will be worthy com-
pany in your home for your

C

no technical training.
Science 80 will help you
keep abreast of what's being
done in medicine and health
fields. It will help you keep up

HBF36
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New bimonthly magazine from the American
Association for the Advancement of Science

AAAS membership journal,
Science. Come learn and
enjoy with Science 80 by re-
serving your Charter Sub-
scription now!
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AAAS BOOKS AAAS BOOKS

From heart disease to solar energy, from food to electronics—the American Association for
the Advancement of Science publishes books which cover these topics and many more.
Books that will keep you informed and abreast of important scientific advancements. Books
that are designed for the researcher, scientist, engineer, student, and general public. Books
that you need to read.

AAAS SCIENCE REPORT SERIES

Combating the #1 Killer: The SCIENCE Report on
Heart Research, by Jean L. Marx and Gina Bari
Kolata. Based on the American Heart Association’s
Blakeslee Award-winning articles in SCIENCE, this
book presents an overview of the status of current
research on all aspects of cardiovascular diseases.
Xi+ 205 pp. $17.00 (case); $7.50 (paper).

Solar Energy in America, by William D. Metz and
Allen L. Hammond. Chapters deal with research
strategies of both government and industry: “Power
Towers,” photovoltaic cells and other collector
strategies, fuel photosynthesis, wind and ocean
thermal power, energy storage, and more. Fall 1978.
$18.00 (case); $8.50 (paper).

Two other AAAS series, Compendia and R&D Reports, provide authoritative information on some of the princi-
pal issues that concern us all today. These publications can serve not only as valuable reference sources for
scientists and researchers, but also as supplementary reading material in courses devoted to these issues.

AAAS SCIENCE COMPENDIA SERIES

ENERGY: Use, Conservation and Supply; Volume II. vi+
202 pp. $14.00 (case); $6.00 (paper).

ELECTRONICS: The Continuing Revolution. iv+ 217 pp.
$12.00 (case); $4.50 (paper).

MATERIALS: Renewable and Nonrenewable Resources.
x+ 198 pp. $12.00 (case); $4.50 (paper).

POPULATION: Dynamics, Ethics and Policy. viii+ 184 pp.
$12.00 (case); $4.50 (paper).

FOOD: Politics, Economics, Nutrition and Research. vi+
202 pp. $12.00 (case); $4.50 (paper).

ENERGY: Use, Conservation and Supply; Volume I. vi+
154 pp. $10.00 (case); $3.50 (paper).

HEALTH CARE: Regulation, Economics, Ethics, Practice.
iv + 256 pp. Fall 1978. $14.00 (case); $6.00 (paper).

AAAS RESEARCH & DEVELOPMENT REPORT SERIES

Research & Development: AAAS Report IV. xvi + 137 pp.
$6.50 (paper).

Research & Development in the Federal Budget: FY 1978.
xii + 148 pp. $5.00 (paper).

Research & Development: AAAS Report Ill. xiv+ 122 pp.
$5.00 (papen.

Research & Development in the Federal Budget: FY 1977.
ix+ 100 pp. $5.00 (paper).

Now ... it's your turn to let us know how we can helpyou. . ..

To order your individual copies of the above titles, please send your name, address, and list of book titles (indi-
cate case or paper) to AAAS, Department JB-1, 1515 Massachusetts Avenue, NW, Washington, DC 20005. Re-
mittance must accompany all orders under $10.00. Please allow 6-8 weeks for delivery.
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"JUST BETWEEN YOU, ME
AND THE COMPUTER...

There’s information about you
in a computer somewhere. Probably
in several computers.

It’s a fact of modern life.

You have credit cards and
insurance policies. You reserve seats
i on airplanes. You borrow money
occasionally. You pay taxes.

All these thmgs require mformatlon about you, and you’re concerned how
safe it all is in a computer system.

So are we.

At IBM, we think computers should be as good at protecting information
as they are at processing it.

Here are some things we’re doing about that.

So that only the right people see information about you, IBM systems can
be programmed to demand identification in various ways. They can require
passwords, or numbers, or keys, or magnetically coded I.D. cards, or
combinations of them.

With many IBM systems, certain information can be reserved solely for
the people who need it. A person who needs only your name and address
cannot learn anything else about you.

We have systems that scramble computer signals sent over wires. SO
eavesdroppers can’t listen 1n.

We’re even experimenting with devices that recognize people by their
signature rhythms.

With innovations like these, computers can be more than safe places to
keep information.

They may well be the safest placetokeepit. === =
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Tracor Analytic is dedicated to
continue the tradition of manufac-
turing and supporting high quality
Automatic Gamma and Beta
Counting Systems.

Thousands of our systems

have been used successfully in
research and clinical labora-
tories around the world for over
two decades.

In order to determine which system
will fulfill your needs best, both in
quality and price, contact Tracor
Analytic for the complete descrip-
tion of our instrumentation.

TRACOR ANALYTIC INC.

1842 Brummel Drive, Elk Grove Village, liinois 60007 (312) 364-9100
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=mc’

Slips like this are the kind you're not likely to make
with the Sharp 5100, because you see the actual form of the equation
instead of an assembly code.

The more you think about Sharp’s
Scientific Calculator, the more it departs
—exponentially—from all your existing
ideas about programmable calculators.

The 5100 1s the first program-
mable calculator in which algebraic
equations can be entered directly, using
algebraic symbols, trigonometric func-
tions, logarithmic, exponential, others.

The 5100 is also the only hand
held to give you a complete display of
the equation: you see 24 characters at a
time in a dot-matrix display that rolls
right or left to accommodate one or
more formulas up to 80 steps. It also has
a computer-like cursor which you can
move to any part of the display to edit
or correct the equation you've entered.

Where programmable calcula-
tors display one program step at a time
(and which then has to be decoded), the
5100 serves up the actual equation
in its entirety.

THIS ADVANCED YOU'VE GOT TO BE SHARP

The rest of the 5100’ technology
is on the same high level. There are ten
registers for variables in which numeri-
cal values can also be stored. Values can
be quickly changed for successive
approximations. Anything entered can
be played back instantly. All formulas
and figures remain in memory with the
power off (it’s like carrying your engi-
neering notebook around with you). It
has so many uses an entire book has
already been written about it*

Sharp has a complete line of
highly useful scientifics, starting at
$16.95! But if you want nothing less
than the leading edge today in scientific
calculators, buy the 5100 (under
$100.00).

And that’s not much to avoid the
consequences of E =mc?

*Advanced Analysis with the Sharp 5100 Scientific Calculator
by J.M. Smith. Published by John Wiley.
+ Suggested Rerail Price

TO MAKE CALCULATORS

Sharp Electronics Corp., 10 Keystone Place, Paramus, N.J.07652
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From the beginnings of biomedi-
cal research, instruments have
played an important role in the
drama of discovery. Crude though
they were, early microscopes
served to extend the vision of the
determined researchers who, in
turn, extended our understanding
of life itself.

Today, researchers are still
characterized by the rare insight
and unusual skill of their prede-
cessors. But their vision of the mi-
croscopic world is considerably
sharper; thanks in part to Nikon’s
tireless dedication to the creation
of superior optics.

| BIOPHOT RESEARCH
PHOTOMICROSCOPE WITH
NOMARSKI DIC — Everything an
advanced research microscope should
be, plus CF optics for unsurpassed
resolution and contrast. Complete
capabilities for Nomarski differential
interference contrast, phase contrast,
and other techniques. Complete
photomicrographic capability.

Now, with a single stunning in-
novation, Nikon has produced an
unprecedented-advance in micro-
scope technology. Called CF op-
tics, it's a development so revolu-
tionary that it represents far more
than a refinement. It stands as
nothing less than an entirely new
standard of light microscope per-
formance. A standard against
which all others will be measured.

To achieve this dramatic break-
through, Nikon engineers com-
bined a new, extra-low dispersion
glass with an ingenious concept
in optical design to virtually elimi-
nate chromatic aberration. The
Nikon CF system delivers unparal-
leled resolution, color fidelity, flat-
ness of field and image brightness.

Il OPTIPHOT RESEARCH
MICROSCOPE WITH HFM —
Versatile, rugged microscope
features CF optics for superb field
flatness, contrast and resolution.
Shown here with trinocular
bodytube and the advanced,
computer controlled HFM camera
system for consistently correct
exposures — automatically.

Il SMZ-10 ZOOM STEREO
MICROSCOPE — High-resolution
zZoom stereo microscope with the
ability to photograph actual stereo
pairs by the simple touch of a lever.
Features a continuous zoom over a
wide magnification range without
the need to change focus or
working distance.

P

In fact, CF optics bring to Nikon
resolving power closely approach-
ing theoretical limits.

Biomedical research is a matter
of life itself. It demands Nikon.
The difference between seeing
and not seeing. Knowing and not
knowing.

For further information on the entire line of
Nikon instruments for biomedical research,
contact: Nikon Incorporated, Instrument Di-
vision, Ehrenreich Photo-Optical Industries
Inc. 623 Stewart Avenue, Garden City, NY
11530 (516) 222-0200.

Look to Nikon
=TT P EW
Blicken Sie auf Nikon
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IN BIOMEDICAL RESEARCH,
LOOK TO NIKON. ‘

IV LABOPHOT LABORATORY
MICROSCOPE — Developed with
special attention to the sturdiness
and simplicity of operation required
in laboratory and clinical work.
Employs CF optics for unsurpassed
optical performance. The microscope
accepts the full line of Nikon acces-
sories, including photomicrography.

V FLUOPHOT RESEARCH
FLUORESCENCE MICROSCOPE
— Provides transmitted-light or
reflected-light fluorescence with
convenient one-step selector knob.
Built-in turret with four reflected-
light fluorescence excitation modes.
Brighter-than-ever images with 200-
watt DC mercury illumination and
high-transmission trinocular head.
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The world’s leading scientists get it every week ...
and so should you.

If you’re searching for a way to speed up your own Or you may start with a half-year trial, at $40; or a
research, if you’re looking for advancement where three-month trial, at $25.
you work, or if you’re thinking of moving on to Whichever your choice, simply fill in the coupon
something more stimulating, how can you afford to — and mail it today.
get science news or research results late or second- Get the benefits of your own Nature every week,
hand? just as the world’s leading scientists have been doing
We think you’ll do better if you take out your for years. Clip and mail today.
own personal subscription to Nature, the science
maggzme thatis read avndl_y—gs soon as itis z TO: NATURE 15 East 26th Street, New York, N.Y. 10010
published—Dby the very scientists whose work is a
challen.ge to your own cont'mL.Jed progress. 7 :ftshelnvgaﬁ}\;ﬁ_éf‘izwr;gOgérgggg subscription to Nature for a year,
With your own subscription to Nature you’ll get
the news and research reports you need, not as the
fourth or ninth name on a routing slip, sometimes [] sixmonths of Nature, for $40. [ ] Three months of Nature, for $25
weeks after pUb”C&ﬁOﬂ, but immediatew; with all the l:] I enclose my personal check for the full amount indicated
advantages that immediacy implies.

| prefer to start on a trial basis

D | prefer that you bill me via my Credit Card account:

Half-price offer Account No. :
Until now, perhaps the only question about a O visa FaalRichaigo AEORN EXRIORE
personal subscription to Nature has revolved around
the rather steep fee—$135 a year. For the moment,
however, because we want to make Nature far more
accessible to American scientists—who contribute g

30% or more of each issue’s contents—you may 2

now get Nature at half-price—just $67.50 for 52 Ty B T

Weekly ISSUes.. Subscription orders must be accompanied by personal check or credit card number
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Seek peaks at 206 nm
and get up to 200x

the sensitivity of
monitoring at 280 nm...

..with the new Uvicord S
UV monitor

Sensitivity is increased up to 200x for proteins when you
monitor at 206 nm with LKB’s new Uvicord® S UV-monitor.
This unique instrument will detect non-aromatic peptides,
polysaccharides, nucleotides, lipids and steroids as well as
proteins. And, naturally, you can also monitor at 254 or

280 nm.

Enhanced versatility has required no compromise in stabil-
ity. Quite the contrary. Sophisticated optics and solid state
circuitry provide outstanding linearity. And you can monitor
simultaneously at high and low sensitivities.

Unlike others, the new Uvicord S UV-monitor is contained
in a single small case which mounts easily on a fraction col-
lector or ring stand. And its low price matches its small size.

avaﬂab\e Contact LKB today for full details.

ow jon t00:

in HPLC vers

LKB Instruments Inc.
12221 Parklawn Drive, Rockville, Maryland 20852
301: 881-2510
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noco tributaries (9), are probably atypi-
cal, since Ygnomamo traditionally dwell
inland (9), where game supplies are least
secure. The interior village from which
Lizot reports an average of 36 grams (9)
is probably more representative and sug-
gests that the Yanomamo protein har-
vest—when the distribution of tapir and
white-lipped peccary are taken into ac-
count—may frequently become margin-
al, especially for large settlements and
where population pressure—evidenced
by high rates of female infanticide (7,
9)—has critically reduced strategic game
supplies. This puts severe strains on in-
travillage game distribution, leading to
fission and ensuing hostilities (5, 7). Nev-
ertheless, as Chagnon and Hames note,
the most intense and chronic war is be-
tween more distant villages. We attribute
this in good measure to competition en-
gendered by deep-forest hunting of cer-
tain critical but problematic species.
Nothing in Chagnon and Hames’ re-
port seriously discredits the ecological
interpretation of Amazon warfare (/0) in
general or of Yagnomamé war in particu-
lar. They have yet to propose a com-
pelling alternative.
Eric B. Ross
Department of Anthropology,
University of Michigan,
Ann Arbor 48104
JANE BENNETT Ross
Department of Anthropology,
Columbia University,
New York 10027
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The response by Ross and Ross to our
report on tribal warfare in Amazonia is
punctuated with so many undocumented
assertions and misrepresentations of the
existing literature that it would take
an article-length response to address
them. Coincidentally, however, we have
already submitted a two-part expanded
version of our report to another sci-
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entific journal. Most of the topics men-
tioned by the Rosses are dealt with more
extensively in the expanded version
than was possible in our original Science
report, and we believe we adequately
answer the questions raised by the
Rosses.

One overriding major issue, however,
should be kept fully in mind in this de-
bate. In the sciences there must be a
meaningful relation between empirical
evidence, analytical methods, and gen-
eral theoretical propositions. Theories
must be falsifiable, and a peculiar at-
tribute of the ‘‘Protein School’ is that
the various members consistently modi-
fy their positions to remove their theory
further and further away from the possi-
bility that it could be falsified. Thus, in
1974, one of the senior spokesmen of the
Protein School, Marvin Harris of Colum-
bia University, summarized the general
position accordingly: When asked,

. how do you explain warfare among
the Yanomamé6?'’ he replied *‘I think
there may be a shortage of protein
there . . .”” (I), a contention prompted
by the then-valid claim that the first au-
thor of the Science report had not pre-
sented quantified data on protein con-
sumption during the course of his pre-
vious field studies. Our Science report
was an attempt to provide such data, and
the field research conducted by the sec-
ond author was specifically designed to
answer that criticism. Astonishingly, af-
ter our report in Science was published
and clearly showed that there is consid-
erable reason to doubt that a protein
shortage exists, Harris argued, ‘‘. . . itis
not surprising that the small settlements
studied by Chagnon and Hames enjoy
high per capita fish- and game-protein
levels’’ (2). This new position is found in
the above criticism of our report by the
Rosses, adumbrated also in a recent
publication by E. Ross (3) that de-
scribes efforts to reconcile scientific dis-
agreements by recourse to evidence as

... vacuous empiricism. ...” How
does one falsify the ‘‘scientific’’ claim
that a shortage of animal protein in na-
tive Amazonian diets leads to tribal war-
fare when high per capita protein con-
sumption also leads to the same effect?
We would indeed, using the logic of the
Protein theorists, find it difficult to pro-
vide a compelling alternative to this kind
of preemptive theorizing!

As for an alternative approach to the
relation of material resources to human
biocultural evolution, we believe the sec-
ond part of our forthcoming article will
adequately address this issue. The gener-
al bodies of theory relevant to this issue
have been laid out in Chagnon and Irons
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4) (reviewed in Science, 14 December
1979, p. 1294) and in the general field of
evolutionary ecology, summarized in
such texts as Krebs and Davies (§) (re-
viewed in Science, 24 August 1979, p.
781). Ecology, finally, derives from the
field of biology—whether or not it is
modified with the adjective cultural—
and the ‘‘cultural ecology’’ of the Protein
School seriously violates many prin-
ciples of ecological theory as these are
widely understood by biologists.

We sincerely hope that the theory to
be presented in the forthcoming essay by
J. Ross (cited in reference 10 of the
Rosses’ critique) on Amazon warfare
unambiguously presents propositions
that can be verified or falsified by empiri-
cal data.

NAPOLEON A. CHAGNON
RAaYMOND B. HAMES
Department of Anthropology,
Pennsylvania State University,
University Park 16802
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Erratum: In the caption to the picture accom-
ganymg the review of Solar System Plasma Physics

Michael C. Kelley (18 Jan., p. 297) the date of the
launchmg of Explorer I should be January 1958.

Erratum: In the list of recent recipients of the Na-

tlonal Medal of Science (News and Comment, 25

lg 387), Lyman Spitzer, Jr., should have been
ldent ed as professor of astronomy at Princeton
University.

Erratum: In the report ‘‘Aborginal Indian resi-
dence patterns preserved in censuses and allot-
ments’’ by John H. Moore (11 Jan., p. 201), Table 1
was inadvertently omitted:

Table 1. Distances from mothers’ to married chil-

dren’s allotments for first-generation descendents of
Sand Creek family heads.

Distance (miles)
Choices Daughters
WwN=23 (N 14)
Near 0.5 0.5
0.5 1.0
0.5 3.1
1.0
1.0
1.3
1.6
1.9
2.2
2.4
2.4
2.8
3.0
3.7
4.5 4.5
Far 5.5 18.0
5.5 18.8
9.0 21.2
15.1 21.3
16.6 25.0
19.3 25.2
35.0 31.5
36.6 329
37.1 41.4
46.9
47.5
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The
MultiRac

fraction collector

LKB’s new MultiRac™ fraction collector
is a real space saver. You can see that
reservoir, column, pump, monitor and
recorder all mount on it easily. And you
can keep adding decks to take as much
more equipment as you want.

The new LKB fraction collector is
smart too. It will collect from micro-
liters to liters, adjust fraction size
automatically according to OD, stop all
flow as the head traverses, and on com-
mand will channel all void volume to
waste.

Its good looks go well beneath the
surface: solid state electronics, rugged
materials of construction and a clear,
bright, unambiguous LED display all
make for an instrument that’s safe,
dependable and easy to use.

Contact LKB today for full details.

LKB Instruments Inc.
12221 Parklawn Drive Rockville, MD 20852
301: 881-2510 Telex: 8-9682
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74 Research Assistants for

Receptor Site Studies

a-Adrenergic

Clonidine hydrochloride, [4-3H]-

Desmethylimipramine hydrochloride,
[2,4,6,8-3H]-

Dihydro-a-ergocryptine, 9,10-[9,10-3H(N))-

WB-4101 (2,6-Dimethoxyphenoxyethyl)
aminomethyl-1, 4-benzodioxane,

2-[phenoxy-3-3H(N)]-
Epinephrine, levo-[methyl/-3H]-
Norepinephrine, levo-[7,8-3H(N)]-

p-Adrenergic

Carazolol, DL-[3,6-*H(N)]-

Dihydroalprenolol hydrochloride, levo-
[propyl-2,3-3H]-

Epinephrine, levo-[N-methyl-3H]-

Hydroxybenzylisoproterenol, p-[7-3H]-

lodohydroxybenzylpindolol, [125]]-

Isoproterenol, DL-[7-3H(N)]-

Norepinephrine, levo-[7,8-3H(N)]-

Propranolol, _-[4-3H]-

Aspartate

Aspartic acid, D-[2,3-3H]-

Aspartic acid, L-[2,3-3H]-
Methyl-D-aspartic acid, N-[methy/-3H]-

Benzodiazepine
Diazepam, [methy/-3H]-
Flunitrazepam, [methyl-3H]-

Cholinergic

Muscarinic

Acetylcholine chloride, [N-methyl-3H]-

Choline chloride, [methyl-3H]-

Pilocarpine, [3H(G))-

Quinuclidinyl benzilate,
DL-[benzilic-4,4'-*H(N)]-

Scopolamine methyl chloride,
[N-methyl-3H]-

Nicotinic

Acetylcholine chloride, [N-methyl-3H]-

a-Bungarotoxin, [251]-

Choline chloride, [methyl-3H]-

Tubocurarine chloride, dextro-[13'-3H(N)]-

Dopaminergic

ADTN Amino-6,7-dihydroxy-
1,2,3,4-tetrahydronaphthalene,
2-[5,8-H]-

Amphetamine sulfate, D-[?H(G)]-

Apomorphine, [8,9-3H]-

Chlorpromazine, [3H]-

Dihydroxyphenylethylamine,
3,4-[ethyl-1-3H(N)]- or [ethyl-2-3H(N)]-

Haloperidol, [BH(G)]-

Propylnorapomorphine, N-[propyl-3H(N)]-

Spiroperidol, [1-phenyl-4-3H]-

GABA

Alanine, B-[3-3H(N))-

Aminobutyric acid, y-[2,3-3H(N)]-
Dihydropicrotoxinin, a-[8,10-3H]-
Isoguvacine hydrochloride, [*H]-
Muscimol, [methylene-3H(N)]- or [4-3H]-
Nipecotic acid, [ring-3H]-

Glutamate
Glutamic acid, L-[3,4-3H]-

Glycine
Glycine, [2-3H]-
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Histamine

H;

Histamine, [3H(G)]-

Pyrilamine, [pyridinyl-5-3H]- (Mepyramine)

H:
Histamine, [BH(G)]-

Opiate

Dihydromorphine, [7,8-3H(N)]-

Enkephalin (5-L-leucine), [tyrosyl-3,5-3H(N)]-

Enkephalin (5-L-methionine),
[tyrosyl-3,5-3H(N)]-

Enkephalinamide
(2-D-alanine-5-L.-methionine),
[tyrosyl-ring-2,6-3H]-

Ethylketocyclazocine, [9-3H]-

Morphine, [6-3H(N)]-

Serotonin

Hydroxytryptamine binoxalate, 5-[1,2-3H(N)]-

Hydroxytryptamine creatinine sulfate,
5-[1,2-3H(N))-

Steroid

Androgen

Dihydrotestosterone,
[1,2,4,5,6,7,16,17-3H(N)]-

Methyltrienolone, [17a-methyl-3H]- (R1881)*

Testosterone, [1,2,6,7,16,17-3H(N)]-

Estrogen

Estradiol, [2,4,6,7,16,17-3H(N)]-

lodo-3, 17p-estradiol, 16a-['51]-
Moxestrol, [118-methoxy-3H]- (R2858)*

Glucocorticoid

Dexamethasone, [6,7-3H(N)]-
Prednisolone, [6,7-3H(N)]-
Triamcinolone acetonide, [6,7-*H(N)]-

Mineralocorticoid
Aldosterone, D-[1,2,6,7-3H(N)]-

Progesterone

Dihydroprogesterone, [1,2-3H(N)]-
Nor-17a-ethynyltestosterone, 19-[6,7-3H(N)]-
Progesterone, [1,2,6,7-3H(N)]-
Promegestone, [17a-methyl-3H]- (R5020)*

*Manufactured by NEN under licensed agreement of
ROUSSEL-UCLAF.

Miscellaneous
Dihydroxyvitamin D, 1a, 25-[26,27-3H]-
Hydroxyvitamin D,, 25-[26,27-3H]-
Imipramine hydrochloride, [2,4,6,8-3H]-
Melanocyte stimulating hormone inhibiting
factor, [proline-2,3,4,5-3H]- (MIF)
Phencyclidine, [piperidyl-3,4-3H(N)]-
Reserpine, [benzoy/-*H(G)]-

New England Nuclear

® 549 Albany Street, Boston, Massachusetts 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
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SCIENCE

The Eagle and the Bear

Barely a month into the new decade, the fragile texture of Soviet-Ameri-
can forbearance has come apart and the outlook for mutual restraint is dim.
SALT II is no longer a starter, the Comprehensive Test Ban Treaty looks
little better, and the lid is ready to come off the military budget. Even the
course of the American national elections is being reshaped by the actions
of those hereditary foes, the Soviet Union and Iran. As winter turns to
spring, the world will be maintaining an anxious storm watch. We are back
to where we were two decades ago, when a somber President said, ‘‘Each
day the crises multiply. Each day we draw nearer the hour of maximum
danger.”

A few years ago social scientists flailed at what they saw as signs of the
failures of knowledge. The evidence in that direction is now much more
telling. We have a feast of knowledge, but it has not done much to improve
political technology. As a case in point, cultural and scientific exchanges
with the Soviets, less than a decade old, were meant to reduce tensions and
foster mutual understanding. To some degree they did, but it is apparent
that the armies of knowledge did not make enough difference. Still, if the
hour of maximum danger is drawing closer, there is all the more reason to
balance political censure and economic pressure with civil discourse. When
governments are not on speaking terms, the burden of such discourse falls
by default on others.

More by coincidence than intent, the recently concluded Annual Meeting
of the AAAS in San Francisco concerned itself with these matters. The
Council voted a strong resolution for control of the nuclear weapons race
and for plans to convert nuclear weapons facilities to peaceful uses in phase
with arms control agreements. That done, the Council voted its endorse-
ment of a National Academy for Peace and Conflict Resolution. Moreover,
the Council mandated a AAAS task force on nuclear arms control and di-
rected that this topic be a major theme of the 1981 Annual Meeting in To-
ronto. The thrust is not toward a new dance of détente, but rather toward
limiting technological terror and extending the search for a stable peace. If
Soviet censorship permits these words to be read by scholars within the
U.S.S.R., a degree of response in kind is not unthinkable.

The real price that has been exacted by the Soviet strike into Afghanistan
is, to be sure, an extinction of that minimum of trust that is necessary to
legitimize conflict management between nations. Absent that element, gov-
ernments and publics have scant choice but to resort to stronger military
capability in order to influence an opponent’s calculus of risks and con-
sequences. Both science and technology inevitably will be harnessed to that
task. And the derivative cost is in the diversion of attention and effort from a
host of problems that, left unattended, can lead to as much grief as almost
any quarrel between superpowers: swarming population, crushing in-
debtedness of developing nations, forest and cropland depletion, failure of
emerging nations to achieve their expectations with stability, and virulent
poverty. The 1980’s might have been the decade for inspired uses of science
and technology to manage peaceful change and the abatement of incendiary
dangers. It could yet be, if our priorities are not unreasonably skewed.

A major discontinuity has been introduced into our working assumptions,
with global ramifications. In many ways the ramifications are likely to count
for more, in the end, than the discontinuity itself. How they are perceived
and understood, and whether they lead to reactive or proactive responses,
to sterile reflexes or to a surer grasp of the meanings of the turning century,
is the urgent question. The contest between the eagle and the bear is no
small part of all this, but it is not the whole of it. That is something to
remember.—WILLIAM D. CAREY
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research. Right down to the
standard interface (IEEE-488)
to hook up to instruments and
the optional data communica-
tion interface to share data with
host computers.
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