


You Separate Small Samples
ina Hurry at 95,000 rpm with the
Airfuge’ Ultracentrifuge

The Airfuge® miniature ultracentrifuge is one of hold microliter-sized tubes; the EM-90 Rotor for
the most useful developments in centrifugation in preparing particles for electron microscopy;
years. It reaches speeds of 95,000 rpm and generates the Batch Rotor for pelleting 2 to 7-ml size samples;

and the Chylomicron Rotor for
clarifying lipemic sera.

So whenever your small samples
need high forces, think of the efficient,
quiet Airfuge ultracentrifuge. For
more information about the Airfuge
and its many applications, write for
SB-557 to Beckman Instruments, Inc.,
Spinco Division, 1117 California
Avenue, Palo Alto, CA 94304.

forces of 178,000 g in less than a
minute, so your work gets done fast.

Now there’s an optional Digital
Speed Readout that displays rotor
speed throughout the run. This new
accessory is particularly useful for
molecular weight determinations,
and is a convenience any time.

Five rotors are available for the
Airfuge: two fixed angle rotors that
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Image analysis with a
humantouch

Extract information
at atouch

The Zeiss Videoplan is a compact
system combining the capabilities
of a powerful microcomputer with
the discrimination faculties of the
operator's own eyes and intelli-
gence. Analyze directly through a
microscope, or from photographs,
negative material, projections,
drawings, X-rays, even directly
from video cameras mounted on
electron or light microscopes.

Display information

atatouch

A single touch provides direct
access to all instructions and
subroutines of several programs,
including Basic Measurement
and Evaluation, High-level Statis-
tics, Distribution, and Stereology.
A 64K computer memory coupled
with dual floppy disc drives is
designed for maximum storage,
speed, and flexibility.
Nationwide service.

The great name in optics

West Germany

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atianta, 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.
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Graphic representation of large-scale
fluctuations in the ocean and atmo-
sphere referred to as El Nino. The
event is characterized by excessively
warm ocean water (fourth panel) off the
coast of Peru (second panel). During El
Nifno warm water accumulation is ex-
cessive, upwelling ceases completely,
and large anchovy fishery (bottom pan-
el) almost ceases. Coastal birds (middle
panel), which depend on fish for food,
die in large numbers. This natural ca-
tastrophe is linked to large-scale vari-
ations in the tropical atmosphere (up-
per panel). See Science, 2 January,
page 22. [Design by W. C. Patzert,
Scripps Institution of Oceanography.
La Jolla, and Calvin Woo. HUMANI-
GRAPHIC, San Diego.]



Graphics on the powerful
computers: a fast way

‘Today’s complex computation and design  you manipulate 4,913 shades of color with
tasks call for some very sophisticated graphics = remarkable ease. A light pen, data tablet or high-
tools to help you peer into the heart of a prob-  performance digitizer give you flexible options
lem. At HP, we build most of these capabilities for entering data. And 3-D rotations allow
right into our Series 9800 desktop units. you to view

For example, our top-of-the-line Series  objects on

9800 System 45C the CRT
includes a greatly from any
enriched graphics desired

language that lets
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AUTOMATE YOURLAB
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MACSYM 2

IS THE COMPUTER-BASED
MEASUREMENT AND CONTROL
SYSTEM THAT CONNECTS
DIRECTLY TO YOUR SENSORS.

MACSYM 2 is the easiest way to collect your
data, store and analyze it, and automate
your experiment. It's not only easy to hook
up, it even speaks BASIC — a powerful com-
puter language that's easy to understand
and easy to use. Whether your application
involves sensor linearization or

input analog data (AIN) from card slot 8 channel 0,

set the analog output (AOT) of card slot 0 channel 1to0 0.5

times SIN (X). If X is greater than 5 volts, sound alarm on slot 1 channel 1;
if less, turn off alarm. Wait % second, read again. It's that basic.

‘oo ‘ ¢ This program instructs MACSYM 2 to

data reduction, you'll program it faster
in BASIC.

And MACSYM 2 is flexible enough to
run several experiments at the same time.
With it, you can generate reports, plot
data, display alarms, or update a central
computer. And MACSYM 2 even allows you
to change variables as o
an experiment is .
running.

See for yourself
why thousands of
MACSYM 2's are already
in use around the
world. For the fastest
response, simply fill out
and return the coupon
below, or call your
nearest Analog Devices

sales office. . d
SCREW. TIEW’NALS
J:/osggslhgcr {ONS

[m————

' | have an immediate need for MACSYM 2.
[ Please send more information.
| (] Please have a salesman call.

I Name

I Title Phone

Organization

Address

l City State Zip

| Send to: Bill Miller, Analog Devices,
l. 4 Technology Center, Norwood, MA 02062

ANALOG
DEVICES

h——————_——_d

WAYOQUT IN FRONT

Analog Devices, Inc., Box 280, Norwood, MA 02062, East Coast: (617) 329-4700; Midwest: (312) 894-3300; West Coast: (714) 842-1717; Texas: (713) 664-5866; Belgium: 031/37 48 03,
Denmark: (02) 845800; England: 01/94 10 46 6; France: 01/687 3411; Germany: 089/53 03 19; Japan: 03/26 36 82 6; Netherlands: 076/879 251; Switzerland: 022/31 57 60;
and representatives around the world
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Lanier introduces
the No Problem typewriter
for your technical typing.

Want to get your typing back faster
than ever before? NO PROBLEM

Want to type Greek and math
symbols right on the screen?
NO PROBLEM

Want to type and edit multi-level
equations with typewriter
simplicity? NO PROBLEM

Want to add line drawings and
charts to the page? NO PROBLEM

Most typewriters —even many of the
latest electronic models —are limited to
basic typing.

But the Lanier No Problem
Electronic Typewriter is multi-use,
with extraordinary powers for
technical and scientific typing.

No Problem typing —
a better way to type.

The No Problem concept

To begin with, the No Problem
typewriter speeds up the typing of your
proposals, manuals, and reports like no
ordinary typewriter can.

It eliminates typing rough drafts on
paper. Pages are prepared on a TV-like
screen instead.

Changes and corrections are made
right on the screen. So no whiteouts.
No retyping. No false starts. Whole
paragraphs can be moved with the
touch of a few keys.

Letter quality printing is done at up
to 540 words per minute.



With the No Problem typewriter,
one typist can now do work as fast as 3
or 4 people using ordinary electric
typewriters.

Plus, the basic intelligence for the
No Problem typewriter is contained on
No Problem Smart Discs™ So future
functions and improvements can be
added with new Smart Discs as they
are developed.

One typewriter or a shared system

The No Problem Shared System™
offers you even greater typing
capabilities.

No Problem Shared System

Typewriter
Stations

Central
Memory Unit

The No Problem Shared System™ adds
new capabilities to the already
versatile No Problem concept.

The heart of the system is the Central
Memory Unit. It can store up to 30,000
pages, giving you lower storage costs
per page, and eliminating the need for
typists to handle numerous discs.

You can start with one or two
typewriter stations connected to the
Central Memory Unit, and add
typewriter stations or printers as your
needs increase.

There is also an attractive economic
factor in sharing printers and other
equipment.

Advanced features

Consider the old method of
incorporating complex mathematical
equations into your copy: leave the
space blank, then hand letter them in
after the page was typed. Or, you could
run to the photocopier, then “cut and
paste.”

With the No Problem Shared
System, you can incorporate and edit
virtually any equation you may
encounter —right on the screen. It will
display 256 different characters,
including Greek and math symbols.

Line drawings can be constructed on
the No Problem screen, too.

The No Problem Shared System
automatically selects left, right or
center page position for numbers, and
chapter names on even and odd pages.
Repagination automatically updates
section numbers to accommodate your
additions and deletions.

The No Problem
Electronic Typewriter

from | AAINIIER

LANIER BUSINESS PRODUCTS, INC.

It does more than just type.

20 FEBRUARY 1981
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Advanced editing automatically
positions footnotes on the proper page.

And the printing of the No Problem
Shared System approaches typeset
quality and flexibility. Proportional and
bold printing, to fit any format or width,
is easily done. Even in two typestyles
and two colors on the same page at the
same time.

Most of all, the No Problem Shared
System can improve your cost/
performance ratio dramatically with its
increased workpower.

Modular design protects your
investment

You can add Shared System
typewriter stations, standalone No
Problem typewriters, printers and
Smart Discs to your office at will.

So your investment will continue to
be a money-making problem solver as
long as you own the equipment.

The No Problem demonstration

Your Lanier representative won’t
waste your time with a memorized
sales pitch.

We would rather show you how No
Problem typing can solve your .
problems.

Send us this coupon and we’ll call
immediately to set up an appointment.

Or call toll free (800) 241-1706.

Except in Alaska or Hawaii. In Georgia, call
collect (404) 321-1244.

r--—— ——————— - . -y

[e—— e ——————————

Want to see Lanier No Problem typing in
action? NO PROBLEM.

Send us the information below and a
Lanier representative will call for an
appointment.

Name Title
Phone

Firm Name

Address County
City State Zip

What kind of typing or word processing
system are you using now?

|

|

|

I

|

I

|

|
Best Time To Call :
|

|

|

i

|

]

I
Lanier Business Products, Inc. :
1700 Chantilly Dr. NE, Atlanta, GA 30324 i
|

© 1979 Lanier Business Products, Inc,  4~39 EBI






FISHER

ISOTEMP® OVEN
400 SERIES MODEL 438F

TEMPERATURE SET °C

| SAFETY SENTINEL SET
i

|| ]i///i 28
7, 30

convection airflow

patterns. In addition to

dependable hydraulic

thermostats, energy-
saving low-wattage heaters, and platinum
resistance temperature sensors (simply the
most sensitive electronic controllers
available). In short, there’s an Isotemp | .
to fit your every need— whether itbe | [,
budget, application, or workload.

Then there’s that new Isotemp
look. Attractive. Stylish. A handsome
addition to any lab.

Isotemp. It's the new line of ovens
and incubators that gives you more
than constant temperatures. Send for a
free bulletin by writing: Fisher Scientific
Company, 711 Forbes Ave., Pittsburgh,
PA 15219. Or call (412) 562-8543.

from Fisher

HEAT  SAFETY

POWER TIMER

HEAT CYCLE/HOURS
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T PP tone Fisher Scientific Compan



only air is lighter

For the name of ‘a local PRECISA dealer contact:

Johnsonscaleco. o ze200 sca %.

“Leaders in Electronic Weighing Systems” P.O BOX 1329, 235 FAIRFIELD AVENUE
PRECISA BALANCE DIVISION WEST CALDWELL, NEW JERSEY 07006
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‘mg for, and better yet, things you
never suspected, because never
before has an oscilloscope had
such high resolution and
ACCUIAC)).

Nicolet oscilloscopes have
more than ten times the resolu-
tion and accuracy of almost all
other digital scopes, lots more
memory (including internal
disk memory for completely
non-volatile records), and bet-
ter displays, both XY and YT.

Nicolet

'lI see tbfngs you re loole»

""""‘ s EXPAN S10ON s v08120NTAL
POWER " 16

AUTOCENTER

OFF
NUMERICS

DATA MOVE
sug RESET j
INVERT oFF
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them.
They're convenient, yet versatile.
They're also well proven. Thou-
sands are in effective use today,
with new orders setting records
every month.

puter operator to u

o acve (@) OATA ERROR.
TRACK SEGMENT

nzem-q.l—-smns % semuyromane B
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CONTROLLED LONG ~
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how the Nicolet 2090 series can

help you get more out of your

research, simply circle the reader

service card or call 608/271-3333.
Or write: Nicolet Instru-

ment Corporation, 5225 Verona
Road, Madison, Wisconsin 53711.

NICOLET
INSTRUMENT
CORPORATION

=
OSCILLOSCOPE DIVISION

Sales and Service Offices Worldwide

Oscilloscope
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explanation for adaptive evolution and
predicted that adaptive evolution would
be characterized by periods of stasis
interspersed with episodes of rapid adap-
tive transition. He also explicitly dis-
cussed the macroevolutionary implica-
tions of his theories, which are quite
incompatible with the stereotyped
‘“‘Modern Synthesis’® presented by
Lewin and others.

In summary, the macroevolution
meeting at Chicago was not so much an
historic challenge to evolutionary theory
as it was a challenge to the history of
evolutionary theory.

ALAN R. TEMPLETON
L. VAL GIDDINGS
Department of Biology, Washington
University, St. Louis, Missouri 63130

References

1. C. Darwin, The Origin of the Species (Modern
Library-Random House, New York, 1936).
2. R. A. Fisher, The Genetical Theory of Natural
Selection (Dover, New York, 1958), p. 153.
3. 1. B. S. Haldane, Am. Nat. 71, 337 (1937).
4. (S].%;Vright, Proc. Am. Philos. Soc. 93, 471
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Reporters at the Chicago macroevolu-
tion conference, including Lewin, appar-
ently missed what was really happening
there. The fossil record says eloquently
that profuse evolution has indeed oc-
curred over millions of years, but the
data just aren’t sensitive enough to ana-
lyze evolutionary kinetics. This is the
province of the evolutionary geneticist
who works with descent and change in
populations of present-day organisms.
Very simply, we have abundantly dem-
onstrated that evolution can be either
jerky or gradual depending on the cir-
cumstances and the genes concerned. So
what is all the fuss about? Forty years

ago, the modern followers of Darwin’

(Fisher, Haldane, Wright, Dobzhansky,
and Mayr) stole the evolutionary spot-
light from the paleontologists. This con-
ference saw an attempt by a few fossil
zealots who are able to charm reporters
to regain attention. Most unfortunately,
the ideas they used have neither data
base nor innovation.

HamprTON L. CARSON
Department of Genetics, John A. Burns
School of Medicine, University of
Hawaii at Manoa, Honolulu 96822

Lewin summarizes a complex series of
formal papers and discussions. As he
notes, my particular views on the fossil
record as a source for data on certain
aspects of macroevolution were not to
the liking of some of my paleontological
colleagues. In the brief comments on this
point, however, my position seems to
come through as an intonater of the

‘‘ancient lament’’ on the incompleteness
of the fossil record. The level of incom-
pleteness of which I spoke can be im-
properly inferred from the following
quoted sentence: *‘I take a dim view of
the fossil record as a source of data’’ and
the reply by John Sepkoski: “‘I’'m tired of
hearing about the imperfections of the
fossil record.”” Although tiredness may
hardly be a basis for rejection, I believe
that both of these remarks, appearing out
of context, fail to carry the sense of what
was meant and I should like to clarify
this.

My presentation was an affirmation of
my conviction that evolution must pro-
ceed with continuity, involving the deri-
vation of new species from antecedent
species. Three hypotheses of the models
of the derivation of new species were
presented:

1) Phyletic gradualism, by gradual ac-
cumulation of small changes (Darwini-
an);

2) Punctuated or stepped speciation,
with moderate morphological disjunction
between antecedent species (as punctu-
ated equilibria); and

3) Speciation with major disjunctions
between antecedent and descendant spe-
cies (mechanism unspecified).

I maintained that by and large the
fossil record does not provide data nec-
essary to establish an equivalency be-
tween ‘‘fossil’’ species and *‘living”’ spe-
cies. If this is the case, it is difficult and
misleading to infer microevolutionary
changes from the temporal or geographic
sequences in the record at both the infra-
or interspecies level. Although both the
first and second hypotheses may, and in
fact likely do, express modes that exist,
the fossil record itself is insufficient to
falsify either one. This is the level of
incompleteness with which I was con-
cerned, far from denying the value of the
fossil record in other aspects of evolu-
tionary investigation. The third hypoth-
esis is supportable in general if data are
less than critically analyzed, but can be
falsified by many particular instances as
long as morphospecies are accepted as a
sufficient basis for interpretation, which
I consider to be the case at this level.
The hypothesis cannot, however, be to-
tally falsified by the contradictory cases
alone, both because the record is insuffi-
cient for such a generalization and be-
cause it is by no means clear that only a
single mode of change exists. Biological
investigation of existing species can, I
believe, provide a more adequate basis
for support or falsification of this
hypothesis.

Finally, the matter of ‘‘species” sta-
sis, a subject of the conference, is sup-
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Theres

onlyone
answer

qsloes! tions
about

disposable

filter units.

What disposable, presterilized

filter units have the most filter
surface area for more efficient
filtration?

Nalgene Filter Units (17.4 cm?)

What disposable, presterilized
filter units are the simplest,
most convenient to use?
Nalgene Filter Units. (The
3-piece design eliminates the
extra parts that can cause
error or contamination.)

What disposable, presterilized
filter units have the longest
performance record?

Nalgene Filter Units. (Only
Nalgene Filter Units have been
proven reliable in over 15 years
of laboratory use.)

What disposable, presterilized
filter units give you the choice
of three membrane porosities
using a proven nontoxic
membrane?

Nalgene Filter Units. (Their
membrane is nontoxic to cell
cultures and comes in 0.20y,
0.45y, and 0.80u porosities.)

What disposable, presterilized
filter units cost least and can be
purchased from laboratory
supply dealers everywhere?
Nalgene Filter Units. (Ask your
dealer.)

Specify NALGENE®
filter units from your
laboratory dealer.
The one right answer to
your filtering needs.

SYBRON Nalge

Nalge Company,

Division of Sybron Corporation
P. O. Box 365

Rochester, N. Y. 14602
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ported by a great many well-documented
cases in the fossil record, if what is
meant is the stability of morphospecies
over long periods of time. Rarely, how-
ever, are the data of the record sufficient
for interpretation of microevolutionary
changes within these lineages or determi-
nation of such consequences as physio-
logical, reproductive, or mechanical
changes and similar modifications which
may affect functional, populational, and
ecological aspects of the morphospecies
of concern. It was an exhortation to
reasonable caution in these directions
that was the thrust of my remarks. I do
not, in fact, think that a great gulf exists
between me and my colleagues on this
matter, nor have I been, as might be
inferred from Lewin’s article, a diehard
proponent of evolutionary gradualism or
sufficiency of explanation by synthetic
theory.

EveEReTT C. OLSON
Department of Biology,
University of California,
Los Angeles 90024

Thank you for Lewin’s ‘‘Evolutionary
theory under fire,”” a fine article that
vividly describes the self-correcting
manner by which scientific knowledge
progresses. The choice of title, while
obviously designed to draw attention to
the proceedings of an important sympo-
sium, is unfortunate because it suggests
that evolution is being challenged instead
of pointing to the reevaluation of the
mechanisms by which organic evolution
proceeds. As a result, this article is un-
doubtedly destined to enter the out-of-
context arsenal that has become a main-
stay of recent creationist literature.

We are sure the creationists will be
delighted to have an opportunity to cite
Science in apparent support of their
cause.

JoserH E. ARMSTRONG
Boyce A. DRUMMOND
Department of Biological Sciences,
Hlinois State University,
Normal 61761

Lasers in Space

In Nicholas Wade’s briefing (News
and Comment, 9 Jan., p. 148) about my
recent study (with Kosta Tsipis) of laser
weapons (1), I was identified as an “MIT
physicist.”” Although I was at the Massa-
chusetts Institute of Technology when
the study began, since September 1979, I
have been at Carnegie-Mellon Universi-
ty.
Although Wade’s review accurately

summarizes selected points of our re-
port, his comment that a carbon dioxide
laser is the Pentagon’s leading candidate
for a space-based laser weapon deserves
clarification. We did not make such a
statement. In fact, we did not discuss
Department of Defense plans at all; in-
stead, we discussed general constraints
applicable to all laser weapons, and we
postulated and criticized several weap-
ons and scenarios of our own invention.
MicHAEL B. CALLAHAM
Departments of Electrical Engineering
and Engineering and Public Policy,
Carnegie-Mellon University,
Schenley Park,
Pittsburgh, Pennsylvania 15213
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Perhaps I am prejudiced because I was
employed at Avco Everett Research
Laboratory in Massachusetts where a
breakthrough to truly high-power lasers
was made, but I must take exception to
Wade’s caustic ““A cooler look at laser
weapons.”’

While it is true that atmospheric prop-
agation problems may hinder the use of
laser weapons on the battlefield or at
sea, their use in space is another matter
entirely. Laser or particle beam weapons
may be effective defenses against ballis-
tic missiles and may provide a defense
against the hydrogen bomb terror that
we have faced since such missiles be-
came operational.

There are severe technical difficulties
in fielding a network of operational laser-
armed antiballistic missile satellites, to
be sure. But if current trends are fol-
lowed, such weapons systems may be
undergoing orbital tests before the dec-
ade is out. Certainly they will be tested
by the Soviet Union, which has shown a
continuing interest in developing space-
based weaponry, such as their antisatel-
lite systems, and in bringing such weap-
onry into use. . . . ;

Ben Bova
Omni Publications International Ltd.,
909 Third Avenue,
New York 10022

Erratum: In the article by C. E. Land (12 Sept.
1980, p. 1197), the labels for the curves P(negative
estimate) and Power in the left-hand panel of Fig. 1
(p. 1199) should be reversed; the data sources for
table 1 (p. 1200) should have been given as (19, 25).

Erratum: Photomicrographs of normal and sickled
erythrocytes that were published in the 30 January is-
sue (ResearchNews, p.469) should have beencredited
to the laboratory of Patricia Farnsworth, Department
of Physiology, New Jersey Medical School, Newark.
The photos were taken by graduate student Patricia A.
Burke.
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Laboratory Safety

Virtually every teaching and research laboratory conducting studies in
the natural sciences does so with some measure of risk to personnel. The
principal hazards vary from field to field, but there is a widespread use of
chemicals, some of which are toxic. Fortunately, the dangers can be
minimized if some simple techniques are followed. The procedures are
discussed at length in a new report of the Natiohal Research Council (NRC).
Highlights of the report are preserited (page 777) in this issue of Science.

At one time chemists were often exposed to many chemicals. This was
particularly true in academic institutions, where the halls of chemistry
buildings usually reeked. But timhes are changing, and chemistry depart-
ments in many universities are cleaning up their act. In this effort they are
years behind the major chemical companies. I have visited chemical
laboratories in five major companies and in none of them could I detect
odors of chemicals. The reason wds proper ventilation; chemical operations
involving volatile substances were conducted in hoods. Besides exposure
through the respiratory system, chemicals can enter the body through the
skin or the mouth. Use of gloves and protective clothing can minimize entry
through the skin. Personal hygiene, avoidance of mouth pipetting, and use
of common sense can prevent entry through the mouth.

Among academic chemists, awareness of potential hazards is leading to
changes in laboratory practices both in research and in classwork. Use of
properly functioning hoods is becoming more widespread. Student experi-
ments are being changed to use smaller amounts of reagents and to avoid
use of toxic chemicals. Substances such as benzene and carbon tetrachlo-
ride are disappearing from. reagent shelves. Safety officers are being
designated to monitor practlces in labordtoties. Lectures on chemical
hazards are being g1ven and examinations are in¢luding questions on
safety. In other laboratories, where nonchemists are working, there are
fewer facilities for coping with chemical hazards. Means of ventilation, and
particularly hoods, are sometimes inadequate. There is also often less
knowledge about the toxic properties of various substances.

In the current climate of litigiousness, all organizations dealing with
chemicals face dangers of costly suits. These can be minimized if prudent
practices are implemented. At present, uniform regulations do not exist, but
the Occupational Safety and Health Administration (OSHA) is likely to
issue regulations to laboratories soon. Federal and state-supported labora-
tories are exempt from standards mandated by OSHA and will formulate
their own, often differing, regulations. However, OSHA standards will
doubtless influence others.

In formulating its policies, OSHA has been constructively influenced by
the NRC report. In turn, the motivation for preparing the report was what
scientists perceived as a threat to scientific research in this country.*
Starting in 1977, OSHA had begun to engage in controversial activities and
examples of misuse of its power emerged. The quality of information
released by OSHA at that time indicated an absence of competence in the
agency to deal with chemical matters. Moreover, the top administrator,
Eula Bingham, did not respond to offers of assistance from Philip Handler,
the president of the National Academy of Sciences. Scientists feared that
unrealistic regulations would be promulgated. In particular, there was
concern that OSHA would impose on university laboratories the kinds of
regulations that would be issued for production plants where workers are
exposed to a chemical 40 hours a week, year after year.

An OSHA comment in the Federal Register on 22 January 1980 indicates
that the agency now recognizes that there may be a difference between
university laboratories and production plants. When QOSHA publishes its
regulations scientists can determine how much the agency has learned
during the past 4 years. If it has improved its posture, at least part of the
credit will be due to the NRC report.—PHILIP H. ABELSON

*P. H. Abelson, Science, 13 October 1978, p. 139.
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