13 April 1984 ¢ Vol. 224 ¢« No. 4645 $2.50

SCIENCE

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

COLOMBIA

'«a\\mw 1A



THE AIRFUGE ULTRACENTRIFUCE:

T
b

The Beckman Airfuge® brings
tabletop ease to ultracentrifuga-
tion. Compact and simple to use,
it's the answer to separating
microsample volumes in a hurry.

Rotors for Wide Range
of Applications

The Airfuge can sediment
any material that can be pellet;

ed in a full size ultracentrifuge:
It's the convenient choice tor
molecular weight determina-
tions, binding studies, cellular
separations, lipoprotein fraction-
ation and steroid hormone re-
ceptor assays. Fixed angle rotors
hold 450-ul:, 240-ul, and 175-uL
tubes and a batch rotor holds
volumes to |7 mL. The Electron
Microscopy| Rotor pellets parti-
cles directly onto EM grids, sav-
ing time and increasing sensiti-
vity of particle detection 50 to
1000-fold.

Faster Separations
In the Ajrfuge, separations
take only a fraction of the time

e

that full size ultracentrituges
require. It reaches top speeds

and forces in just 30 seconds —
to 110,000 rpm, 199,000 g.

New Refrigerator Kit for
Increased Versatility

The Airfuge can be operated
at temperatures as low as 12°C
with optional new refrigerator
accessories.

The -Beckman Airfuge. For
microsample volumes it's the
ultracentrifuge to use. For details
and a bibliography of 500 refer-
ences, write: Beckman Instru-
ments, Inc., Spinco Division,
1050 Page Mill Road, Palo Alto,
CA 94304.

BECKMAN
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If you hate waiting
you’ll love ENLIGHTNING

The new one-step And easier to live with
fluorography enhancer BG in the lab.

that’s ten times faSter 24-hr. visualization ENL'GHTN'NG"‘ is odorless
than PPO-DMSO. with with and safer to work with than
ENLlGHTNING“‘ Rap|d ENLIGHTNING PPO-DMSO unenhanced enhancers Containing DMSO

Autoradiography Enhancer a = It requires nothing more
takes only 15 to 30 minutes than standard laboratory
to process your gels, gloves. What's more,
compared to five hours

for PPO-DMSO.
And in only one step:

refrigeration is unnecessary;
ENLIGHTNING™ has a long

simply soak the gels in i

ENLIGHTNING™. No multi- . Free 16-page Guide

step procedure. Quick Ask us to send you our
PP ' Guide to Autoradiography

processing minimizes
diffusion artifacts and loss
of smaller molecular weight

Enhancement, with its
helpful tips on the
enhancement, exposure,

componepts, too. - and development of

The resulting fluorograms 2 —— - film—complete with a

are fully comparable to trouble shooting checklist.
those obtained using other Bl bz 1517 Free for the asking.

fluorographic techniques,
with either polyacrylamide
or 2% agarose gels (3mm
min. thickness).

Processing Time

Not for use in humans or clinical diagnosis

New England Nuclear )
549 Albany Street, Boston, MA 02118
Call toll free: 800-225-1572, Telex: 94-0996
Meass. and Internat’l: 617-489-9595
Europe: NEN Chemicals GmbH D-6072,
Dreieich, W, Germany, Postfach 401240
Tel. (06103) 803-0, Telex 417993 NEN D
NEN Canada: 2453 46th Avenue,
Lachine, Que H8T 3C9
Tel. 514-63&4971 Telex 05-821808
© 1983 N

@ New England Nuclear’
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Individuals from three populations of
Hemispingus superciliaris, a small tan-
ager of the Andes that illustrates the
‘‘leapfrog’” pattern of geographic varia-
tion. Yellow populations of the north-
ern and southern Andes are geographi-
cally separated by very differently col-
ored gray populations in central Peru.
This type of pattern is found in about 20
percent of all Andean birds with three
or more subspecies. See page 171.
[Painting by John P. O'Neill, Museum
of Natural Science, Louisiana State
University, Baton Rouge 70803}



In the minds of many, the word microbalance con-
jures up images of white gloves, dust-free chambers,
and operators with the nerves and patience of a brain
surgeon. The Cahn Series 20 Automatic Electrobal-
ances put those images to rest once and for all.

They're rugged.

Our Series 20 balances are so rugged and compact
that we even put a handle on them. You can take them
where you need them for microanalysis appli-
cations such as weighing expensive reagents,
Sfilters, bazardous materials, radioisotopes...
whenever you need to weigh small amounts

of material.

They're sensitive and easy to use.

With Cahn microbalances, there are no internal
weights or special set-up procedures. Push-button
operation ensures precise weighing to 01ug—
even for inexperienced users.

We’ve been making them for over

25 years.

And many of the first ones we built are still in use
today. Which just goes to show; a microbalance
doesn’t have to be a delicate balance.

Contact Cahn for complete information and a dem-
onstration. Our toll-free number is (800) 423-6641.

Cahn Instruments, Inc,,
16207 South Carmenita Road, Cerritos, CA 90701
Phone (213) 926-3378. TWX 910-583-4800.
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INVITATION
FOR PAPERS

2nd U.S. - Dutch
International Symposium:
Aerosols

April 28 - May 3, 1985
Raleigh, NC

As a part of cooperative activities in en-
vironmental protection under a Memorandum of
Understanding between the United States and
the Netherlands, an international symposium
dealing with particulate matter air pollution is be-
ing organized. The first symposium in this series
was conducted in Maastricht, The Netherlands
in May 1982 addressing problems associated
with nitrogen oxides pollution.

This second symposium will focus on issues
related to air pollution by aerosols. The sub-
topic areas to be discussed are:

* Physical and Chemical Characterization

® Sampling, Measurements and Monitoring

® Sources, Emissions and Environmental Levels

* Atmospheric Transport and Transformation

* Biological Disposition of Inhaled Aerosols

* Toxicological Studies

¢ Controlled Human Exposure Studies

* Epidemiologic Studies

* |dentification of Population Groups at Risk

* Ecological Effects of Acidic and Other
Deposition

* Welfare Effects Assessment (Vegetation,
Soiling, Materials Damage, Visibility, and
Climate)

® Control Technology

* Benefit Analysis

e Economic Impact

® Control Policies

* Policy Implementation

® Other Relevant Issues

Abstracts: Persons wishing to make oral or
poster presentations should submit a two-
hundred word abstract by October 1, 1984, to:

Dr. Si Duk Lee, U.S. Coordinator
2nd U.S.-Dutch
International Symposium: Aerosols
U.S. Environmental Protection Agency
(MD-52)

Research Triangle Park, NC 27711

Papers based on oral presentations and
selected poster presentations will appear in
published conference proceedings.




OLYMPUS
The Image of Quality

Cambridge QIO

Image Analyzer

The new Quantimet 10 Image Analyzer makes
available for the first time, a high speed, automatic,
sophisticated desk top analyzer at remarkably low
cost. In fact, it offers speedy computerized image
display and printout of feature measurements to
those who regarded automated image analysis as
unaffordable.

Teamed with the optically incomparable Olympus BHS
microscope and TV camera, the Q10 can analyze
images generated by macro equipment or any
televised subject including photos and real objects.
Output of the Q10 is displayed on its high resolution
monitor in numerical terms or as distribution in bar
charts, all printable with the Q10’s high speed printer.

For a demonstration of this remarkable instrument,
write to Olympus Corporation, P.A.l. Division, 4 Nevada
Drive, Lake Success, NY 11042-1079 describing your
applications. Or phone (516) 488-3880, Ext. 410.

In the West: (415) 342-3384; Midwest: (913) 648-8323.

Cambridge QIO

Image Analyzer
from
OLYMPUS

Corporation
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Announcing the new current-
awareness journal from Cambridge

YOU’VE GOT A
BRIGHT IDEA BIO/ESSAYS 2
for new biological or Editor-in-chief: Dr W.J. Whelan University of Miami

chemical compounds. Cambridge University Press is pleased to announce
this important new monthly which will be launched in

; .
WE HAVE THE CAPITAL Dublishing house of the International Councilof

to develop new drugs. Scientific Unions.

BIO/ESSAYS meets the demand for a current-
awareness journal devoted to reviews, comment,
debate and progress in the frontier areas of molecular,

We are nota pharmaceutical firm buta Swiss- cellular, and developmental biology and their impact
based, independant financial group which is on science and society.
preparedtoletyouparticipateinacapitalven- While BIO/ESSAYS will concentrate primarily on
ture for the exploitation of your project. advances in knowledge from basic research, it will
Our objective: the development of new biolo- also pay significant attention to actual or potential
gical or chemical products having previous appfllcatlonsI in medicine, industry and agriculture and
. . is of particular interest to those working, or planning a
of g,orp 9
plhqrmlalfi)gllcal Scre?‘rgngff‘i"c%éo t:'; iti?gg to career, in this field. It will debate speculative or
clinical tolerance and et y req controversial aspects of biological research, and
permit licensing negotiations. disseminate authoritative views and exchanges of
views.

To obtain all the information required for CAMBRIDGE
UNIVERSITY PRESS

initial selection, please write in English,
French or German to:

DEBIOPHARM S.A. Petit-Chéne 38 -
1001 LAUSANNE (Switzerland).

32 East 57th Street, New York, N.Y, 10022

The Edinburgh Building Shaftesbury Road Cambndge CB2 2RU England
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How To Buy An Incubator
Without Laying An

Egg

Learn how constant temperature 4
happens. Precision™ incubators show you 4
how. We've made more constant °C
appliances for the lab than anyone
else 'n the world.

gow FREE GUIDE on how to
LANS buy an incubator plus

gt literature on general and

2% | special purpose, low

S temp, and CO; incuba-
tors. Write GCA/Precision Scientific
Group, 3737 West Cortland Street,
Chicago, lllinois 60647.

Precision”

Incubators

Platinum probe mea-
sures heat up top. in
the best air flow.

Stainless steel
chamber. Thick fiber-
glass blanket. Epoxy
coated finish.

Model 4L incuba-
tor, 37°C + 0.4°C
uniformity.

Digital temperature
setpoint, 0.1°C precise. No
rheostats, no guesswork.

LED continuously
shows chamber °C. Never an
average.

Solid state
controller cycles heat
near setpoint for
closer uniformity, quicker
recovery.

.. A GCA CORPORATION
Precision Scientific Group

For literature circle reader service number 66

108 For a sales representative to call circle reader service number 67 SCIENCE, VOL. 224



FOR TODAY’S FACULTY AND COLLEGE STAFFMEMBERS  FROM 18 TO 80.

Whether you're thinking retirement
or not,review the plan that provides
for cash withdrawal and /or a lifetime

income.

TIAA-CREF Supplemental Retirement Annuities

(SRAGs) offer you substantial flexibility including cash

withdrawal and/or lifetime retirement income. You
can even reduce your income taxes now!

You can begin contributions to an SRA at any age
and begin benefits at any age up to age 71 unless you
aré still employed (then you can delay beginning
benefits until age 80). For example, you could start
contributions at age 25, and choose to begin benefits
or withdraw cash at age 34, 40 or 50, regardless of
your employment status.

Get your money at any time.

You can receive benefits as a lifetime income or over a
fixed period of from 2 to 10 years. What's more, if you
need it (even while employed by your current
employer), you can withdraw all the money you have
accumulated by surrendering your contracts. Or, you
can withdraw $1,000 or more every six months. There
is never a cash surrender charge.

Contributions are tax-deferred,
so you pay less income taxes now.

The federal income tax on your contributions is
deferred until they are paid to you as benefits. So, you
pay less tax now .

Changing employers? Take SRAs with you.

Since you own your Supplemental Retirement Annui-
ties, you take them with you if you leave your current
employer. You can make contributions through any
institution that makes Supplemental Retirement
Annuities available to staff members. Contributions
can be as little as $25 a month.

13 APRIL 1984

Full information.

Complete and mail the coupon for an SRA Information
Kit today. You'll get full details about all the advan-
tages SRAs have to offer, why this plan suits so many
financial situations and age groups and how much
you may contribute to the plan.

*TIAA-CREF provides annuities and other services for employees of
colleges, universities, private schools and certain other nonprofit
tax-exempt educational and research institutions.

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE

..SEND FOR A FREE INFORMATION KIT.

Teachers Insurance and
Annuity Association of
America—College Retirement
Equities Fund

730 Third Avenue
New York, N.Y. 10017

Please send me full details
about TIAA-CREF Supplemen-
tal Retirement Annuities, the .
flexible tax-deferred annuity plan that offers the opportunity to accumu-
late funds for additional retirement income and the option for cash
withdrawal.

Name

Address

City.

Date of Birth

State Zip

Name of Institution

Please let us know if you are participating in a TIAA-CREF retirement plaii
at your institution. O YES O NO S41384

i —

r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
L
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INTRODUCING EPHORTEC™

THE FIRST COMPLETE, INTEGRATED ELECTROPHORESIS SYSTEM...

ELECTROPHORESIS WITHOUT
COMPROMISE

Now, there’s no need to compromise DNA 100 cm Sequen-
in choosing an electrophoresis sys- cer—Cuts typical run-
tem for your laboratory. Just mention  ning time in half. High-
one name—EPHORTEC. And you've est resolution—over
automatically included everything 200 nucleotides easily
you could ever need for electropho-  read in a single run.
resis. It's the first and only complete  Specially designed
electrophoresis line. thermoregulation
Ephortec offers all-new levels of  allows overnight run-
consistency and quality—in the form  ning, eliminates smiling;
of greater sensitivity, improved reso-  no circulator needed.
lution and reduced running times. Simple protocols, and
EPHORTEC’s combination uncomplicated gel preparation.
of instruments, Also available is a 45 cm model with
accessories, reagents the advantage of using standard size
and technical exper- X-Ray films.

szﬁhpr;?agi?sutge us:r Ephortec Power Supplies
Keince The ?grm The Ephortec line features 6 power
S e i C{ ik supplies from 250to 5000 V—one
t §bl f r¥1 t to match every lab application. For
LR S ?.0 i g example our 3000 V Power Supply—
'r?ege gny Spcaton state-of-the-art for ultrathin, high
il alen voltage needs. Automatic crossover
P regulation in all three modes—con-
gﬁiﬁii%ﬂ\%ﬁi;nce— stant voltage, current and power—
il stivelioe xind St assures optimal speed without over-
e r heating. Electronic timing from 15

gﬁg I;ar:frr?gvzi:vﬁl- min. to 18 hours; load detection and
e il 8 auto shutdown.

obtained through
local dealers.
Then, confi-
dence. Ephortec is an
already-proven technology,
developed and backed by Haake
Buchler experience and its tradition
of highest quality instrumentation.
The Ephortec line of over 20 j
application-matched and system
compatible instruments features:

IEF Cell-Exceptional cooling, with
flexibility for preparative (lengthwise)
and analytical (horizontal) sample
runs. Adjustable platinum electrodes
for optimal spacing. Buffer tanks
included.

Circle No. 108 on Readers’ Service Card
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Vertical Slab Cell-Exceptional cool-
ing capacity, yielding running time
under an hour for most procedures.
Ease guaranteed through a unique
clamping system for leak proof seals.
Dual gel 40 sample capacity with
optional combs and spacers.

Ephortec also makes available from
one source the highest quality
reagents and chemicals for all elec-
trophoretic procedures.

Discover electrophoresis without
compromise. To find out how easily
and economically Ephortec can work
for you, just call or write for our new
free catalog with full details.

Ephortec..

Electrophoresis Instrumentation

Haake Buchler Instruments, Inc.,

244 Saddle River Road, PO. Box 549,
Saddle Brook, New Jersey 07662
(201) 843-2320 (800) 631-1369

A HAAKEEBUCHLER

Product Group
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Now you can use Polaroid’s
Instant Slide System with any
35mm camera or instrument
with a standard 35mm back

Introducing Polaroid’s three new
instant slide films: Polaroid Pola-
chrome CS 35mm color transparency
film (ISO 40/17). Polaroid Polapan
CT 35mm continuous tone black
and white transparency film (ISO

125/22). And Polaroid Polagraph HC
35mm high contrast black and white

transparency film (ISO 400/27).
The new Polaroid 35mm Instant
Slide System lets you develop,
mount, and project these films in
under 5 minutes. And at a cost that's
about the same as conventional
transparency films with processing.*
These Polaroid films are totally
unlike any other 35mm films you've

ever used. And the technology is
totally different. Pola-
chrome CS film is
based on an
* additive pro-
cess; its base
density is greater,
and the ISO film
speed is a little
slower. Yet it produces
unbelievably accurate,
saturated colors with
medium grain, sharp detail,
and high resolution. The
black and white films offer
you the world’s simplest,
most direct way to get high
~._ quality, fine grain, continuous
tone or high contrast slides. Instantly.
Processing is easy You load the
film into the AutoProcessor. Turn the
handle. Wait a minute. And rewind
the film into the cartridge. Mounting
is simple, and you're ready to pro-

Polaroid
introduces
instant
Smm slides.

ject. All in under 5 minutes.
The scientific applications are
virtually limitless.

Polaroid instant slide films can be
used in hand-held 35mm cameras
or in the most sophisticated labora-
tory instruments equipped with
standard 35mm backs.

And because the Instant Slide Sys-
tem can give you slides in under five
minutes, you can have scientific
images ready on-the-spot. Securely,
in-house. No darkroom: is needed.

And you can be sure you have the
results you need for documentation,
presentation, or consultation.

You've waited long enough. It’s
available at dealers now.

See your local dealer now. Or find
the name of the Polaroid Dealer
nearest you by calling toll-free 800-
526-7843 ext. 400 in the continental
U.S.; 800-522-4503 ext. 400 in N. J.

*Comparison based on suggested list price of film
and processing for 36 exposure roll.

The new 35mm Instant Slide System

from POLAROID

Illlllllllllllllllllllllllll
i
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“Polaroid”, “Polapan”, “Polachrome” and * Polagraph™®
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Fluorescence of CHO cells, Hoechst stain.
on Diaphot microscope
F 20X fluor objective, 4 second exposure.

150X print magnifigation

LIVING PROOF

Nikon Diaphot

For inverted microscopes, to 100X phase contrast. A Ask to look into a Diaphot.

the proof is in the optical large stationary stage and For full information and a

performance. And for years moveable nosepiece system  reproduction of this pho-

Nikon has outperformed make micromanipulation tomicrograph, contact:

the field. Now, the Diaphot  sure and precise. Its wide Nikon Inc., Instrument Divi-

sets even higher standards.  range of accessories will sion, 623 Stewart Avenue,
Utilizing Nikon’s exclu- allow the Diaphot to meet Garden City, NY 11530. (516)

sive CF optics, it produces all the requirements of your  222-0200.

astonishingly bright, crisp, laboratory. Best of all, the @

high-contrast images. Spe-  Diaphot’s striking superior- ”’kon

cial Nikon objectives pro- ity is available at a very L e

vide the unique range of 4X  modest price. Extendlng Man’s Vision

For information circle reader service number 102
For a demonstration circle reader service number 103

© 1983 Nikon Inc.
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Amending the National Science Foundation Act

The intent of a proposal before Congress to amend the National Science
Foundation Statutory Act of 1950 is to provide for a stronger emphasis on
engineering in NSF programs, principally by inserting the words ‘engineer-
ing”’ or ‘‘engineers’’ in almost every place that ‘‘science’ or ‘‘scientist’’
appears in the text. I fully share the concerns that prompted the suggest-
ed changes, and I have spoken to the importance of efforts to ensure
our continuing technological strength, both nationally and internationally.
Among the many problems we face are faculty shortages; inadequate, often
outdated instruments and equipment; insufficient funding for engineering
research; inefficient transfer of new scientific and engineering knowledge
into public and commercial sectors; and inefficient transfer from industry to
the universities of industrial knowledge and needs.

We do have to act. That agreed, there are, in terms of the proposed
amendment, several questions before us. What can effectively be done
within the existing statutory framework? Are new arrangements needed,
and what are their likely effects? What processes should be followed for
forming new arrangements and for implementing them?

First, what can be effectively done within existing arrangements? The
Administration’s proposed fiscal year 1985 budget answers the question.
For example, there is a substantial increase for engineering research in the
NSF budget—the largest proportionate increase for any of the directorates.
In addition, support for engineering is embedded in the budgets of the
mission agencies, with individual agencies providing much more support
than the $147 million proposed in fiscal 1985 for engineering research with-
in NSF. In 1984, an estimated $786 million was provided by the federal
government for basic research in engineering, most of that coming from
agencies other than NSF. ,

Let us assume that the new arrangements of the sort suggested in the
proposed revisions are adopted. What are the likely outcomes? A major
change may be to dilute the fundamental mission for which NSF was
created—to support basic research in all the sciences. One needs to re-
member that, in contrast to engineering, many of the sciences are not
related to any agency’s mission except NSF. Is there any assurance that, as
engineering research grows within NSF, there will be commensurate growth
in its overall budget? If not, what impact will competition for funds have on
the sciences that depend heavily on NSF support, such as mathematics and
chemistry?

Although partitioning NSF between science and engineering is not the
intent of the House Committee on Science and Technology, the wording
used in the amendment can be given this unfortunate interpretation. Given
the very few changes made to date in the 1950 act, can that act not, in its
present form, provide for a larger role for engineering within NSF?

The science and engineering communities—academic, industrial, and
governmental—should work together in a constructive way to address the
problems of engineering. But one must ask whether legislative remedies will
be truly effective in promoting this dialogue or may instead lead to corrosive
frictions? Amendment of the NSF organic act is a serious undertaking
whose consequences are uncertain. Will there be other requests to amend
the act? Will we have a ‘‘discipline of the month’’ series of amendments,
leading to the ultimate decay of one of the most successful institutions
established by the federal government?

It is not clear that the changes are necessary. They may even be
counterproductive. What is critical is to continue the dialogue on engineer-
ing that has been under way for several years. That dialogue has already
produced substantial results. And, if conducted in a collegial manner with
all parties involved, then we may fashion more effective remedies that will
benefit not only engineering but also science and the federal role in research
and development.—FRANK PRESS, President, National Academy of Sci-
ences, Washington, D.C. 20037
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