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If you want a reliable and quiet
 high-speed centrifuge,
' buy the J2-21.

e

| BECKMAN

| e———_.
e T

The Beckman J2-21 is the most reliable
high-speed centrifuge in the world. It uses proven
components designed for continuous, trouble-
free performance at speeds up to 21,000 rpm.

A powerful DC drive accelerates rotors quickly.
An automatic partial vacuum makes parts last
longer, and you use less energy. The J2-21 is
sound engineered for quiet — very quiet —
operation. And it is the only centrifuge of its type
that is UL listed.

With the J2-21, you have a choice of
eleven different rotors. There are six fixed angle,
including the popular JA-17 which holds 14
50-mL tubes; two swinging bucket; a vertical
tube; and the JCF-Z with interchangeable cores

Model ya-a24

el
\

Centrifuge 1

e

for continuous flow and zonal centrifugation.
Of special interest is the Elutriator Rotor for
gently harvesting whole cells and other fragile
materials. :

The quiet, reliable J2-21 is backed by
Beckman, with the largest instrument sales and
service organization in the world. Send for
brochure SB-366 to Beckman Instruments, Inc.,
Spinco Division, 1117 California Avenue, Palo
Alto, CA 94304.

BECKMAN
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EC400* ... 1,000 volts . . . $795

If you're doing advanced separations work,
dependable power supply ought to be the least of
your problems.

It can be, too, with the new EC400 and EC500—
both true constant power supplies which automati-
cally compensate for changes in voltage or current.

13 FEBRUARY 1981

EC500. .. 2,000 volts . . . $1,095

The EC400, at $795, offers you up to 1,000 volts
maximum, 200 mA maximum current, and 200 watts
maximum power.

The EC500, at $1,095, gives you up to 2,000 volits
maximum voltage—a must for highest resolution in
techniques such as isoelectric focusing. Maximum
current is 150 mA and maximum power is 300 watts.

Both E-C power supplies have dual-range
meters, positive safety interlock, and dual electrical
protection. Both adapt easily to any type of electro-
phoretic cell. Each is available with Voltage Limit
Control at slightly higher cost.

Set and forget. Isn’t that what you want and
need in a laboratory power supply? For technical
information call 813-344-1644 collect or write . . .
E-C Apparatus Corporation, 3831 Tyrone Blvd. N.,
St. Petersburg, FL 33709.

A product of the Separations Specialists.

*also available with
Voltage Limit Control
as EC400VL . . . $895
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View down the axis of double helical
DNA photographed directly from real-
time, interactive three-dimensional col-
or display. Up to four large molecules
may be displayed in color as skeletal
models and/or surfaces and their ste-
reochemical interactions studied in
three dimensions. Sce page 661. [Rob-
ert Langridge, Computer Graphics
Laboratory, University of California,
San Francisco]



Imagine.

AVEX“’virmal memory computer It wﬂl Change VAX

for a price that almost any organ-

unlimited programming space,

1000 OO
iy
|

-11/780 — the computer that
has been setting performance

standards ever since its

ization can afford. g
A computer with virtually the Way you tlllnk introduction.

It has the same

contained in a cabinet so small about Complltel‘s. kind of real-time

it barely takes up the corner of a room.

Imagine VAX system power available to small
departments. For dedicated real-time, interac-
tive and batch environments. Distributed
throughout your organization wherever it can
improve productivity. And in a whole host of
new OEM and end-user applications that were
never practical before.

The VAX-11/750, from Digital Equipment
Corporation, is so much computer for so little
money, it will literally change the way you think
about computers.

VAX family compatibility.

Despite its size and price, the VAX-11/750 is
totally software compatible with the larger, faster

response. The same
32-bit addressing. The same power-
ful instruction set. The same two
billion bytes of
user program
space.

And the
VAX-11/750
runs the same
VAX/VMS™
Performance
Software, alread
proven in
thousands of
VAX-11/780
applications.

You get an




optimizing FORTRAN thatis a
full ANSI 77 implementation.
A high-speed COBOL based on
current and anticipated ANSI
standards. A PL/Iin the same per-
formance class as VAX FORTRAN.
Plus highly interactive BASIC,
PASCAL, CORAL and BLISS.

Because the VAX-11/750 offers
total family compatibility with the Europe.
VAX-11/780, you can run all your : e : And VAX computers are supported
application programs on either ‘ " by Digital’s worldwide service
system. Using the same data man- :  organization, with more
agement facilities that include than 14,000 people in ;.
sequential, random and multikey o . over 400 offices.
ISAM. FMS for screen formatting. ' Imagine. The
DATATRIEVE for query and report 4 . VAX computer is now
writing. i the VAX family.

And to make system perform- Now more people
ance complete, Digital is intro- than ever can afford to bring Digital’s

consumption, easier maintenance,
and higher overall reliability.

In fact, the VAX-11/750 is one of the
easiest computers to maintain and
service that has ever been developed.
It can even be diagnosed over tele-
phone lines from Digital’s Remote
Diagnostic Center in Colorado
Springs and from two centers in

ducing its own RM80 Winchester "= SSEee & architecture of the 80's into their
disks, the latest in mass storage i applications.
technology. The VAX-11/750.
o It will change the way you think
Distributed VAX POWET. s about computers.
The VAX-11/750, combined ~ § * T

I'd like to know more about the VAX family. ~SE-2-13-1
[ Please send me literature on the VAX-11/750.

[ Please send me literature on the VAX family.

[J Please have a Sales Representative call.

with Digital’s commitment to 8 i E
network leadership, adds a new ? :
dimension to distributed processing.

You can use the VAX-11/780 for centralized
program development, and then run your
applications on strategically located 11/750s.

You can link VAX computers together using
DECnet™ networking software.

You can even build one comprehensive,
corporate-wide network that includes PDP-11s,
VAXes, Digital’s large DECSYSTEMs, and your
own corporate mainframe.

Name ARSAR AMEART e = m =)

Title

Organization

Address =2

City State = Z0p

Phone

My application is (] Education (] Medical [J Laboratory
[ Engineering [] Government [] Business data processing
[J Resale [] Other

Send to: Digital Equipment Corporation, One Iron Way,
MR2-3/M16, Marlboro, MA 01752, Attn: Marketing Communi-
cations Manager. Tel. (617) 467-4703. Digital Equipment Corpo-
ration International, 12 av. des Morgines, 1213 Petit-Lancy,
Switzerland. In Canada: Digital Equipment of Canada, Ltd.

All working together
and sharing resources.

State-of -the-art
VAX reliability.

The VAX-11/750 is
the industry’s first 32-bit
“minicomputer” designed
with custom LSI gate array

circuits. This advanced
circuitry means fewer
components, lower power

We change the way
the world thmks.



only air is lighter

We/ghmg bubbles can be a difficult task particularly to a thousandth of a
gram. The Precisa precision balance works with the utmost in
precision and reliability. Weighing in the micro-range

IS our specialty.

Precisa balances are manufactured with
Swiss waich-like precision and quality.
They are available for purchase

or rental thru a coast-to-coast

network of authorized Precisa

dealers — factory trained Iin

sales and service.

Whether your application
calls for weighing, counting,
or net-totalizing in grams

r in pennyweight calibration
Stanagards, Precisa IS the
balance for all of your
laboratory and

Industrial needs.

Call for the name of your local
Precisa dealer and try a Precisa balance!
You cant afford not to.

Precisa . . . “A New Standard of Comparison!”

“Leaders in Electronic Weighing Systems” P.O. BOX 1329, 235 FAIRFIELD AVENUE
PRECISA BALANCE DIVISION WEST CALDWELL, NEW JERSEY 07006

For the name of a local PRECISA dealer contact: l‘“. N"l
Ng e
Johnsonscalece. oz sca c«. ]
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Witha
Brinkmann
Homogenizer,
you can
homogeniie
samples
underiml Y

...homogenize
anaerobically

..and
without
Cross
comcmincmon.

When it comes to breaking down JE ; ' ize contaminationand
and homogenizing virtually any type . S ; .‘ g problems, even an -
of tissue, small organs, bones, v | L A . ench-top unit thathomaw

muscle, cartilage, or even ' - ithout admitting air.
an entire mouse, the : gy ider its unique meth '
Brinkmann Homogenizer ; - ruction, a combination
isin a class by itself. :

: Consider its power. A 600W ' o} acnon based onthe
motor develops up to 30,000 rpm h F requency Prmcipie
(1200Won PT-45 model, with up to
20,000 rpm) to assure complete homog
- of most samples within 30 to 60 seconds (ott
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 Brinkmann Instruments, Inc., Subsidiary of
standard cuvette (for samples as small as 1 ml or ~ Sybron Corporation, Cantiague Road, Westbury,
less), Anaerobic Generators for aerosol-free N.Y. 11590 or call toll-free 800/645-3050. In
homogemzatton a Mechanical Seal Generator o Canada: Brinkmann Instruments (Canada), Ltd.

From t:ssue to homogenate in 30 seconds'

SYBRON , Brinkmann

. amany s’eandpomt nothing compares with
~aBrinkmann Homogenizer. For literature, write




ULTRA COLD

Kelvinator Ultra Cold refrigeration units offer dependable
low temperature storage. Four models to choose from with many
great convenience features and temperature ranges down to a chilly
—90°C/-130°F.

The Ultra Cold Series 100 upright cabinets are available in
two models with temperature ranges down to —85°C/— 120°F.
Both models feature 12 cu. ft./340 Liter capacity, automatic alarm
system with rechargeable battery and dual wheel casters for mobil-
ity. The interior of the Series 100 cabinet contains five adjustable
shelves, six gasketed inner doors and a 5cm/2” ID access porthole.

The Ultra Cold Series 500 chest type cabinets are available in
two models with temperature ranges down to —90°C/130°F. Both
models feature deluxe temperature control dial, automatic alarm
system with rechargeable battery and convenient center hinged lid
for easy access from both sides of unit. The low profile of the Series
500 cabinet, only 87cm/34”, makes for easy loading and unloading
of contents.
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All Kelvinator Ultra Cold cabinets, both Series 100 and 500,
are backed by our exclusive Five Year Compressor Warranty and
Cabinet Exchange Program.*

When your refrigeration needs call for ultra-low temperature
storage, remember Kelvinator . . . The leader in low temperature
storage.

*Details of the Kelvinator Five Year Compressor Warranty and Cabinet
Exchange Program are available by contacting Kelvinator Commercial
Products, Manitowoc, Wisconsin.

sKelvinator:

Kelvinator Commercial Products

621 Quay Street

Manitowoc, Wisconsin 54220
TWX-910-260-3507 Phone 1-800-558-7627

Wgl A Division of White Consolidated Industries, Inc

Circle No. 190 on Readers’ Service Card 635



Control the 3rd dimension...

The great name in optics

With the Zeiss Stereo SR Cost-efficient versatility

The built-in dual iris diaphragm With a 5-step magnification changer
lets you control the depth of field for and a choice of 17 objectives, plus
working distances from 50mm to the many transmitted and reflected-

2000mm. You can increase the depth  light illuminators for all microscope
of focus to see more of the object, or  techniques in brightfield, darkfield
narrow it to hone in on details. Thisis  and polarized light, Stereo SR is a
especially important in photomicrog-  bargain of versatility. Different stands,

raphy. The SR accepts all popular stages, and drawing attachments
format cameras, including 4 x5!’ make it even more so.

3% x4Ys" Polaroid® and 35mm, as

well as drawing attachments. Quality service-Expert dealers.

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

You have a choice of 17 objec-
tives for working distances of
00mm.

50-2000m

Depending on your needs, you
canc » from a series of
interchangeable transmitted-
light illuminators.



Becton Dickinson
FACS Systems
ADVANCES IN HEMATOLOGY

The Fluorescence Activated Cell
Sorter (FACS) has become a powerful
means of identifying and separating
cells and cell constituents according to
distinctive properties of FLUORESCENCE
and size. FACS makes possible multi-
parameter measurement of individual
cells, providing the distribution of
these measurements in a sample.
Evaluation against operator-selected
criteria, at rates to 5,000 cells per
second, forms the basis for physical
separation of viable subpopulations.
FACS measurements have been docu-
mented for sensitivity to as few as
3,000 fluorescent molecules per cell.
Light-scatter measurements are sensi-
tive to particles as small as 0.3 micron
in diameter, and can be used to detect
viability, without staining, in
homogenous populations such as
lymphocytes. FACS Systems are ac-
cepted as the standard of comparison
for quality, performance and reliability,
and are in daily use in top laboratories
worldwide. Following is a brief view
of recent FACS advances:

Platelet Subpopulations
in Immune Disorders

Platelet immune destruction has
been studied using FACS for quantita-
tion of IgG and C3 on individual
platelets. Analysis of samples with
counts as low as 1000/mm?, using as
little as 1 ml of blood, are -possibFe.
Many subjects with evidence of im-
mune platelet destruction show one
subset of platelets reacting with both
anti-IgG and C3, while a second sub-
set is unreactive.

FACS Analysis of Leukemic Cells
Cell-surface-binding fluorescent
ligands have been used by researchers
to distinguish between leukemic cell
types and between leukemic cells and
their presumed normal counterparts.
Binding sites for
cholera toxin have
been found to be
normally expressed
in chronic leukemias
but greatly di-
minished or absent
in acute leukemias
irrespective of their

morphological type.
Anti%odies specigc

Fluorescence Intensity

Light Scatter

for the common form of acute lym-
phoblastic leukemia (ALL) have been
roduced in rabbits and shown to de-
ine a cell surface antigen of non-T,
non-B type ALL.

Stem Cell Analysis and Sorting
Using Light Scatter
Morphological discrimination of the

hematopoietic stem cell—the colony
forming unit of spleen (CFU-s)—has
been made using light scattering mea-
surements, without fluorescence
staining, in FACS. Light scatter is
measured simultaneously from dif-
ferent directions. Correlated analyses
of mouse bone marrow cells have
then been used for sorting and micro-
scopic identification. CFU-s are found
among those cells classified by light
scatter as large lym-

hocytes, or

last cells.

For additional infor-
mation, including an
extensive bibliography,
call or write
Becton Dickinson
FACS Systems.

BECTON

FACS Systems

490-B Lakeside Drive
Sunnyvale, CA 94086
(408) ; TWX 910 338 2026

Jan Van Rijswijcklaan 105-107 Bus 2
2000 Antwr , Belgium
031/16.01.57; Telex 84%I 72096




WHAT TO LOOK FOR

Quality you can feel Reliability you can depend on,
whenever you operate a day after day, even under
switch, slide a poise. severe conditions.

Precision you can see
every time you make a
weight determination.

Convenience you'll appreciate
in time savings, ease of use,
simplicity of operation.




INALAB BALANCE.

Job Suitability — you can Value— you know it when you
choose from a wide selection see it. That elusive combination
of over 60 models — of all of these benefits —
without compromise. at a price you can afford.
There’s one sure way to get it all.

- ASK FOR OHAUS.
5
R R e A e 4=
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NATO ADVANCED STUDY INSTITUTES 1981

NATO Advanced Study Institutes (ASls) are tutorial
courses of two weeks on new, important topics for up to 100

scientists and research students. They aim at the dissemin-.

ation of advanced scientific knowledge and promotion of
international contacts among scientists.

Each ASl is held under the responsibility of its Director
and Organizing Committee; requests to attend and for
support should be directed to those listed below at least four
months before the course.

No tuition fees are requested from the participants;

some may obtain small grants to assist with travel and living

expenses.

MANY ASIs ARE OF AN INTERDISCIPLINARY
NATURE: PLEASE CHECK ALL SUBJECT AREAS.
LOCATIONS AND DATES MAY CHANGE. TITLES
AND ADDRESSES HAVE BEEN ABRIDGED.

I LIFE SCIENCES

NATURAL AND EXPERIMENTALLY INDUCED REARRANGEMENT OF NEURONAL CONNECTIONS
Prof. $.8. EASTER Biological Sciences, Univ. of Michigan, 830 North University Ave., Aan Arbor, MI 48109, USA
28 May- 8- June, 1981 = Varenna, Raly

SPINAL CORD REHABILITATION ENGINEERING
Prof. D.N. GHISTA  Michigan Technolagical Univ., College of Engineering, Houghton, Michigan 49931, USA
11-23 May, 1981 . Stoke Mandeville Hospital, UK

ADVANCES IN BIOL. EFFECTS AND DOSIMETRY OF LOW ENERGY ELECTROMAGNETIC FIELDS
Prof. A. RINDI  (NFN-LNF - C.P. 13, 00044 frascati (Roma), Italy
28 March-8 April, 1981 : Erice, Italy

COMPARTMENTATION AND NEUROTRANSMITYER INTERACTION
Prof. H.f. BRADFORD Dept. of Biochemistry, Imperial College, London S.W.7 2AZ UK
26 July-5 August, 1981 : Hotel Metropole, Powys, Mid-Wales, UK

BEHAVIORAL MEDICINE : WORK, STRESS AND HEALTH
Dr. N. BENSON  Univ. of Texas Medical Branch, Galveston, Texas 77550, USA
1-16 August, 1981 : Bonas, Casters-Verduzan, France

PUBLICATIONS

Sijthoff & Noordhoff.

QUANTUM ELECTRODYNAMICS OF STRONG FIELDS
Prof. Dr. W. GREINER Inst. fiir Theor. Physik, Univ., Rober Mayer Str. 8-10, 6000 Frankfurt’Main, Germany
14-26 June, 1981 : Lahnstein/Rhein, Germany

MAGNETISM IN SOLIDS - SOME CURRENT TOPICS
Prof. A.P. CRACKNELL Carnegie Lab. of Physics, Univ. of Dundee, Dundee DD1 4 KN, Scotland
9-29 August, 1981 . Dundee

FUNDAMENTAL INTERACTIONS
Prof. M. LEVY Phys. Théorique et Hautes Energies, Univ. P. et M. Gurie, Tour 16, 4 PI. Jussieu, 75230 Paris, France
15-31 July, 1981 : Cargese, Corsica

QUANTUM OPTICS AND EXPERIMENTAL GENERAL RELATIVITY
Prof. P. MEYSTRE F fiir Laserforschung der Max Planck Gesellschaft, 8046 Garching/Munich, Germany
August 1981 : Kurs- und | Residenz, Bad Windsheim, Germany

EXCITATIONS IN DISORDERED SYSTEMS
Prof. M.F. THORPE  Physics Depart., Michigan State Univ., East Lansing, Mich. 48824, USA
23 August-4 September, 1981 : Michigan Univ., USA

CHADTIC BEHAVIOUR OF DETERMINISTIC SYSTEMS
Prof. R. STDRA  Division Théorie, CERN, 1211 Gengve 23, Suisse
29 June- 31 July, 1981 © Les Houtches, France

PATTERN RECOGNITION THEORY AND APPLICATION
Dr. J. KITTLER  Nuclear Physics Laboratory, Oxford Univers., Keble Road, Oxford 0X! 3RH, UK
28 March- 11 April. 1981 ; Oxford, UK

GAUGE THEORIES IN HIGH ENERGY PHYSICS
Prof. R. STORA, Division Théorie, CERN, 1211 Genéve 23, Suisse
3 August- 11 September, 1981 : Les Houches, France

INTEGRATED DPTICS: PHYSICS AND APPLICATION
Prof. S. MARTELLUCCI  Inst. of Physics, Univ. of Naples, Piazza V. Tecchio 80, 80125 Napali, Italy
17-29 August, 1981 : Erice, Italy

ADVANCES IN LASER SPECTROSCOPY
Prof. H. WALTHER ~ Max-Planck-Geselischaft, D-8046 Garching bei Minchen, Germany
76 July-8 August, 1981 : Camaiore, Italy

The Proceedings are published in the NATO AS| Series. There
have already been 170 volumes published by :

Plenum Co. — Reidel Co, —

CO-ORDINATION CHEMISTRY ENVIRONMENTS IN PROTEINS AND ENZYMES
Or. H.B. DUNFORD Depart. of Chemistry, Univ., Edmonton, Alberta, Lanada T6G 262
23rd August-5th September, 1981 : Banff, Alberta

OPERATION OF COMPLEX WATER RESOURCES SYSTEMS
Prof. E. GUGGINO School Water Resources Managem., 'Ettore Majorana” Centre Scient. Culture, 91016 Erice, Italy
18-29 May, 1981 - Frice. ltaly

NEW ADVANCES IN DISTRIBUTED COMPUTER SYSTEMS
Dr. K.G. BEAUCHAMP  Computer Services Depart., Univ. of Lancaster, Bailigg, Lancaster LAl 4YW, UK
15-26 June, 1981 : Bonas, France

SEDIMENT DIAGENESIS
Dr. A. PARKER  Sedimentology Research Lah., Dept. of Geology, University, Whiteknights, Reading, UK
12-25 July, 1981 : Reading, UK

AUTOMATIC PROGRAM CONSTRUCTION
Prof. G. GUIHO Lah. Recherche Informatique, Univ. Paris Sud, 83t. 490, Centre o’ Orsay, 914056 Drsay Cedex, France
28 September- 10 October, 1981 : Bonas, France

CHEMISTRY OF THE UNPOLLUTED AND POLLUTED TROPOSPHERE
Prof. Dr. H.W. GEDRGH  Univ., Dept. Meteorology and Geaphysics, Feldberg Strasse 47, 000 Frankfurt, Germany
28 September- 10 October, 1981 : Corfu, Greece

THEORIE DES FONCTIONS CONSTRUCTIVE EY GEDMETRIQUE
Dr. G. SABIDUSS! Dept. mathém. et statistique. Univ.. C.P. 6128, Succ. A, Montréal, Qué. H3C 3J7. Canada
3-21 August, 1981 © Montréal, Canada

THE USE OF 1ONIZING RADIATIDN FOR STUDY OF FAST PROCESSES AND LABILE SPECIES IN
CHEMISTRY AND BIOLDGY

Prof. £, BUSI Istituto F.RA.E./CNR, Via Castagaoli 1, 40126 Bologna, Italy

7-17 September, 1981 ; Capri, Italy

COSMOCHEMISTRY - STUDY OF ELEMENTS AND MOLECULES NECESSARY FOR LIFE IN THE EARLY
SOLAR SYSTEM

Prof. C. PONNAMPERUMA  Lah. Chemical Evolution, Univ. of Maryland, College Park, Md., 20742, USA
1-13 June, 1981 : Maratea, ltaly
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TARGETING OF ORUGS
Dr. G. GREGORIADIS  Clin. Research Centre, Watford Road, Harrow, Middx HAT 3UJ, UK
24 June-5 July, 1981 : Sounion, Greece

POST HARVEST PHYSIOLOGY AND CROP PRESERVATION
Dr. M. LIEBERMAN  Lab. Chief, Postharvest Physiology Lab., U.S. Dept. of Agriculture, Beltsville, Md. 20705, USA
28 April-8 May, 1981 : Sounion, Greece

CANCER ‘OF KIONEY AND' PROSTATE; BASIC RESEARCH AND THERAPY
Prof. P.H. SMITH  St. James's University, Hospital, Beckett Street, Leeds LS9 7TP, UK
2-12 July, 1981 : Erice, Htaly

CURRENT METHODS IN STRUCTURAL MOLECULAR BIOLOGY
Dr. D.B. DAVIES  Department of Chemistry, Birkbeck College, Malet Street,” tandon WC1E 7HX, UK
3-16 May, 1981 : Maratea, Italy

BIOMASS UTILIZATION
Dr. H. SOBEL c/o News inc., P.0. Box 1979, Santa Monica, California 90406, USA
1-12 March, 1881 : Blacksburg, Virginia, USA

ADVANCES IN VERTEBRATE NEURDETHOLOGY
Prof. Dr.’J.P. EWERT Depart. of Neuroethology, Univ., Heinrich Plett Str. 40, 3500 Kassel-Oherzwehren, Germany
13-24 August, 1981 : Schigsschen Schonburg, Germany

ARTERIAL POLLUTION
Dr. H. PEETERS  Inst. Medical Biology, Alsembergsesteenweq 196, 1180 Brussel, Belgium
30 August- 12 September 1981 : Maratea, Italy

EXPERIMENTAL SOCIAL PSYCHOLOGY
Or. C."FLAMENT  Depart. of Psychology, Univ. of Provence, 29 av. R. Schuman, Aix-en-Provence, France
12-31 July, 1981 : Aix-en-Provence, France

CHEMICAL CARCINDGENESIS
Dr. C.-NICOUNt  c/o Inst. Pl
18-31 October 1981 : Erice, Italy

OIAGNOSTIC IMAGING IN MEDICINE
Or. H.F. DAVIDSON  (DAMA-AR), Depart. of the Army, Washington OC 20310, USA
September 1981 - [taly

SOMATIC CELL GENETICS
Dr. C.T. CASKEY Room 544E Baylor College of Medicine, Houstan, Texas 77030, USA
31 May-12 June 1981 : Aigarve, Portugal

THE USE OF HUMAN CELLS FOR RISK ASSESSMENT BY PHYSICAL ANO CHEMICAL AGENTS
Prof. A. CASTELLANI  CNEN-CSN Casaccia, P.0. Box 2400, AD. ROME, Italy
20-30 August, 1981 : Castelgandolfo, Italy

BIOCHEMICAL AND BIDLOGICAL MARKERS DF NEOPLASTIC TRANSFORMATION
Prof.P. CHANDRA Molecular Biol. Dept., Univ. Medical School, Theodor Stern Kai 7, D-6000 Frankfurt 70, Germany
1-10 September, 1981 : Crete, Greece

DURABLE RESISTANCE IN CROPS
Prof. F. LAMBERTI Istituta di Patologia Vegetale, Univ. degli Studi di Bari, Via G. Amendola, 165/A, 70126 Bar, ltaly
4-18 October, 1981 : Bari, taly

PHOTORECEPTOR CELLS - MECHANISMS OF PHOTOTRANSDUCTION ANO PHOTO RECEPTION
Or. A. BORSELLINO Istituto di Cobernetica e Biofisica del C.N.R., Corso Mazzini 20, 16132 Camogii, Italy
1-10 July, 1981 : Erice, ltaly

AGGRESSION IN CHILOREN ANO YOUTH
Dr. R:M. KAPLAN  Psychalogy Clinic, San Diego State Univ., San Diego, California 92182, USA
17-28 dune, 1981 : Maratea, Italy

LEUKOTRIENCES AND PROSTACYCLIN
Prot: F. BERTI Dept. of Pharmacology and Pharmacognosy, Univ. of Milan, Via Vanvitelli 32, 20129 Mitan, Italy
10-21. September, 1981 : Erice, Italy

logy, CNR, Viale detto XV, 2, 16132 Genova ltaly

I "PHYSICS

COLLECTIVE EXCITATIONS IN SOLIOS
Prof. B. DI BARTOLO  Depart. of Physics, Boston College, Chestnut Hill, Mass, 02167, USA
15-30 June, 1981 : Erice, ltaly

ELECTRON CORRELATIONS IN METALS
Prot. Or. J.T. DEVREESE  Dept. de, Univ. Ant Universiteitsplei
20-31 July, 1981 : Antwerpen, Beigium

MASS TRANSPORT'IN SOLIDS
Or. C.RA. CATLOW  Dept. of Chemistry, Univ. College London, 20 Gordon Street, London WC1H OHJ, UK
28 June-11.July, 1981 : Lannion, France

CLASSICAL AND QUANTUM METROLOGY AND FUNDAMENTAL PHYSICAL CONSTANTS
Prof. P.H. CUTLER Depart. Physics, 104 Davey Lab., Pennsylvania State Univ., Univ. Paik, Pennsylvania 16802, USA
16-28 November, 1981 .: Erice, htaly

1, B-2610 Wilrijk, Belgium

“THE ORIGIN AND EVOLUTION OF GALAXIES

Dr. B.J.T. JONES Inst. of Astronomy, Madingley Road, Cambridge CB3-OHA,.UK
11-23 May, 1981 : Erice, Italy

PHYSICS OF ION-10N AND ELECTRON-1ON COLLISIONS
Prof. F. BROUILLARD Inst. de Physique, Science-1, B-1348 Louvain-la-Neuve, Belgium
31 September- 12 Octobier, 1981 : -Baddeck, Canada

NONLINEAR PHENOMENA AT PHASE TRANSITIONS AND INSTABILITIES
Or. E. ANDERSON Inst. for Energy Technology, P.0.B. 40, N-2007 Kjeller, Norway
29 March-9 April, 1981 : Geilo, Norway

-RELATIVISTIC EFFECTS IN ATOMS, MOLECULES AND SOLIDS

Prof. G.L. MALLI Dept. of Chemistry and Theoretical Sciences, Simon Fraser Univ., Burnaby, B.C. V5A 1S6, Canada
10-21 August, 1981 : Vancouver, Canada

STRUCTURAL ELEMENTS IN PARTICLE PHYSICS & STATISTICAL MECHANICS
Prof. J. HONERKAMP  Fakultat fiir: Physik d. Univ. Freiburg, Hermann-Herder-str. 3, 7800 Freiburg, Germany
31 August- 11 September, 1981 : Freiburg i.Br., Germany

SUPERNOVAE
Prof. M:J. REES Institute of Astronomy, Madingley:Road, Cambridge, CB3 OHA,-England
29 June- 10 July, 1981 : Cambridge, UK

COMPARATIVE STUDY OF THE PLANETS .
Prof. M. FULCHIGNONI  Lab. di Astrofisica Spaziale, C.N.R.. viale dell'Universitz 11, 00185 Rome, ltaly
14-25 September, 1981 . Vulcano, ltaly

NEW DIRECTIONS IN GUIDED WAVE OPTICS
Dr. D.B. OSTROWSKY  Lab.. Electrooptique, Univ. de Nice, Parc Valrose, 06034 Nice, France
29 June- 10 July, 1981 : Cargese, Corsica, France

11l CHEMISTRY, EARTH SC., MATHEMATICS

EARLY EVOLUTION OF THE PLANETS AND THEIR ATMOSPHERE
SK RUNCORN  Physics Dept. University, Newcastle-upon-Tyne NE1 7RU, UK
23 March-3 April, 1981 : Newcastle, UK

MASS TRANSFER WITH CHEMICAL REACTION TO MULTIPHASE SYSTEMS
Dr. £ ALPER  Ankara Univ. Fen Fakiiltesi, Sinai Kimya Kiirsiisii, Besevler, Afkara, -Turkey
10-21 August, 1981 :  lzmir, Turkey

STATIC AND DYNAMIC STUDIES OF THE POLYMERIC SOLID STATE
Dr. RA.PETHRICK Pure & Applied Chemistry Dept.. Univ. Strathclyde, Cathedral St. .Blasgow, G171XL, Scotland
6-18 September, 1981 : Glasgow, UK

APPLICATIDN OF MODERN- DYNAMICS TO CELESTIAL MECHANICS AND ASTRODYNAMICS
Prof. V. SZEBEHELY ~Depart. of Aerospace Engineering, Univ. of Texas at Austin, Austin, Texas 78712,-USA
2-16 August, 1981 : Cortina d'Ampezzo, Italy (7}

INTERFACIAL ASPECTS OF PHASE TRANSFORMATIONS

-Or. R, KERN  Mécanismes-de Ja Croissance Cristalline, C. de Lumigny, C.P. 913, 13288 Marseille Cedex 2, France

29 August- 9 September, 1981 :

BROERED SETS
Or. I RIVAL  Depart. of Math. & Statistics, Univ., Calgary, Alberta Y2N 1844, Canada
28 August- 12 September, 1981 : Banff, Canada

CONTROL AND PROCESSING IN THE BIOSYNTHESIS OF MACROMOLECULES
Prof. Brian F.C. CLARK Depart. of Chemistry, Aarhus Univ., Langelandsgade 140, 8000 Aarhus C. Denmark
30 Aygust-12 September, 1981 : Spetsai, Greece

Erice, -italy

.27 July-7 August, 1981 :

AIR-SEA-ICE INTERACTION
Or. M. UNTERSTEINER Dffice of Ocean Programs, MOAA, 6010 Executive Blvd. Rockville, Md. 20852, USA
21-31 March, 1981 : Bavaria, Germany

AUTOMATIC SPEECH ANALYSIS AND RECOGNITION
Prof. J.P. HATON Centre de Recherche en informatique, Université de Nancy I, C.0. 140,-54037 Nancy, France
29 June- 11 July, 1981 : Bonas, France

IV ENGINEERING AND APPLIED SCIENCES

OYNAMICS OF SOCIAL CONSTRAINT DN LONG-TERM RESOURCE AVAILABILITY
Prof. D.L.-MEADOWS  Resource Palicy Cent., Dartmouth College, Hanover, NH 03755, USA
Spring 1981 : Copenhagen, Denmark

CATALYST.DEACTIVATION
Prof. Dr. J.L.C:C. FIGUEIREDO  Chemical Engin. Depart., Fac. of Engin., Univ., 4099 Porto CODEX, Portugal
18-29 May, 1981 : Algarve, Portugal

LAMINAR FORCED CONVECTION IN CHANNELS AND BUNDLES APPLIED TO HEAT EXCHANGERS
Prof. Dr. S. KAKAC  Dept. Mech. Engin., Univ. Miami, Coral Gables 33124 USA
13-24 July, 1981 : Ankara, Turkey

THEORETICAL FOUNDATIONS OF PROGRAMMING METHODOLOGY
Prof. Dr. £.L. BAUER Inst. fir Informatik, Techn. Univ., Postfach 202425, 8000 Munchen 2, Germany
28 July-9 August, 1981 ; Marktoberdorf {near Munich)

NITROGEN CERAMICS
“Or. F.L. RILEY Bepartment of Ceramics, Univ. of leeds, Leeds LS2 94T, UK
Univ. of Sussex, UK

SURFACE MOBILITIES ON SOLID MATERIALS
Or. VU THIEN BINH  Univ. CL. Bernard Lyon |, Phys. Matériaux, L.A. 172, CNRS, 69622 Villeurbanne Cedex, France
7-19 September, 1381 : Les Arcs, france

NUMERICAL METHODS IN GEDMECHANICS
Prof. J.B. MARTINS  Univers. do Minho, Engenharia, Pavilhaes da Rodovia, 4700 Braga, Portugal
24 August-4 September, 1981 :  Vimeiro, Portugal

OATA BASE MANAGEMENT : THEORY AND APPLICATION
Prof. A.B. WHINSTON  Purdue Univ., Krannert Building, West Lafayette, IN 47807, USA
1-14 June, 1981 : Estoril, Portugal

ELECTRICAL BREAKDOWN AND DISCHARGES IN GASES
Dr. LH. LUESSEN Naval Surface Weapons Center, Code F12, Oahlgren, Va. 2244& usa
14-28 June,. 1981 : Les Arcs, France

TECHNOLOGICAL RISK ASSESSMENT
P. RICCl  Electric Power Research Inst., 3412 Hiliview Ave., Palo Ak, Ca."94303, USA
May 1981 : Erice, ftaly

TRIBOLOGICAL TECHNOLOGY
Mr. Peter B. SENHOLZI  Mechanical Technal
13-26 September, 1981 : Maratea, ltaly

ENVIRONMENTAL IMPACT ASSESSMENT .
Prof. B.D. CLARK  Depart. Geography, Univ. of Aberdeen, High Street, Old Aberdeen, Aberdeen ABS 20F, Scotland, UK
30 August- 12 September, 1981 : Bonas, France

OETERMINISTIC AND STOCHASTIC SCHEDULING
Dr.J.K. LENSTRA  Mathematisch Centrum, Tweede Boerhaavestraat 49, 1091 AL Amsterdam, Netherlands
6-17 July, 1881 : Durham, UK

MATHEMATICAL MODELS AND DESIGN METHODS IN SOLID LIQUtD SEPARATION
Dr. A. RUSHTON  Department of Chemical Engineering, UMIST, Manchester, Lancs., UK
8-17 July, 1981 : Algarve, Portugal

ENERGY PRDDUCTION AND CONSERVATION FROM WASTES
Dr. K. CURI  Bagazici University, School of Engineering, P.K. 2 - Bebek, istanhul, Turkey
6-18 July, 1981 : Istanbul, Turkey

LARGE SCALE INTEGRATED CIRCUITS
-Prof. L’ESAKI  {BM Watson Research Center, P.0. Box 218, Yorktown Heights, N.Y. 10598, USA
14-28 July, 1981 : -Erice, Italy

Inc., 1656 H d Landing Rd, Annagolis. Md. 21401, USA

NATO promotes international collaboration in science by supporting co-operative research projects, scientific meetings -and individual visits abroad for study and research.

Scientists wishing further ‘information on these programmes or who wish to organize an AS| should contact :

NATG Scientific Affairs Division, B 1110 Brussels.
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Current Contents, the world’'s most widely- edition of your choice, to locate just those
used literature alerting service, is the most articles you want to read.
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Current Contents displays the tables of  to simplify their lives, use the coupon below.
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1,000 important journals and more than  which to choose.
700 multi-authored books. In less than an
hour every week, you can scan the CC®*  Simply order your free copy today.
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INSTRUMENTATION
Nikon Optiphot microscope
with CF objectives.

SIGNIFICANCE

Nikon’s revolutionary CF
optics virtually eliminate chro-
matic aberration. Within this
series, several high perform-
ance obijectives significantly
extend observation powers.

SPECIFICS
While all- Nikon CF objectives
provide a dramatic improve-
ment in resolution, color ren-
dition and contrast over the
old compensation system, the
foIIowinﬁ lenses are excep-
tional. The unique CF 2x plan
apochromat has excellent
image flatness for low power
photography. The CF 40x plan
apochromat, N.A. 0.95, dry,
Eroduces exceptionally bright,
igh contrast images. Nikon’s
CF100x NCG plan apochro-
mat is designed to work with-
out a cover glass. Its sharpness
must be seen to be believed.

These remarkable optics
are matched to a microscope
body and illumination system
equal to their performance—
the Nikon Optiphot. This to-
tally new design is extremely
stable. A standard 50 watt hal-
ogen Koehler illumination sys-
tem covers all magnifications
without need for adjustment
and the full range o; Nikon
accessories is available to
match any assignment.

Extend your vision. Write:
Nikon Visions, Nikon Inc.
Instrument Division
623 Stewart Avenue
Garden City, N.Y. 11530
(516) 222-0200

®
Nikon
Extending Man’s Vision
Circle No. 198 on Readers’ Service Card

NIKON HIGH PERFORMANCE
CF OPTICS. POSSIBLY THE FINEST
EVER AVAILABLE.

Rat testis photographed with Nikon CF 40x oil plan apochromat. CF 5x photo eyepiece.




IT'S WHAT’S
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THAT COUNTS
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The world's leading scientists get their own Nature
every week—and so should you...Now at 2 price.

If you're searching for a way to speed up your own
research, if you're looking for advancement where
you work, or if you're thinking of moving on to
something more stimulating, how can you afford to
get science news or research results late or second-
hand?

We think you'll do better if you take out your
own personal subscription to Nature, the science
magazine that is read avidly—as soon as it is
published—Dby the very scientists whose work is a
challenge to your own continued progress.

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
weeks after publication, but immediately, with all the
advantages that immediacy implies.

Half-price offer

Until now, perhaps the only question about a
personal subscription to Nature has revolved around
the rather steep fee—$173 a year. For the moment,
however, because we want to make Nature far more
accessible to American scientists—who contribute
30% or more of each issue’s contents—you may
now get Nature at half-price—just $86.50 for the 51
weekly issues and yearly index. .

Or you may start with a half-year trial, at $50;0r a
three-month trial, at $30.

Whichever your choice, simply fill in the coupon
— and mail it today.

Get the benefits of your own Nature every week,
just as the world’s leading scientists have been doing
foryears. Clip and mail today.

TO: NATURE 15 East 26th Street, New York, N.Y. 10010 ScC 02

Yes, | want to a personal subscription to Nature for a year,
at the new, half-pri te of $86.50

| prefer to start on a trial basis

[_] sixmonths of Nature, for §50. [ _] Three months of Nature, for $30
D | enclose my personal check for the full amount indicated

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

Account No -
[ Visa a arge American Ex Exp. Date

Name

Address

Stat
Subscription orders m e accompanied by personal check or credit card number

This offer available in the U.S. and Canada only.




400 SBrIES

SOMEWHERE IN OUR LINE, THERE'S
PROBABLY SOMETHING IN YOUR LINE.

Whatever you need in the way of
laboratory equipment for science and
industry, there’s a good chance you'll
find it in the Intec line.

For example:

(A) Our Reach-In Refrigerators
(+4°C) are available in single, double
and triple door models, as well as
blood bank models with dual pane
glass doors, alarm and recorder.

(B) The Intec 6100 Flash Freezer
(3.9 cu. ft./110 liters storage at —80°C
constant run) provides for rapid freez-
ing of plasma and pre-freezing of
red cells.

(C) Our Low-Temp chest and verti-
cal freezers are available in a variety
of capacities from 4 cu. ft./151 liters

to 20 cu. ft./589 liters, with pulldowns
to —85°C.

(D and E) Intec’s compact under-
counter and free-standing refriger-
ators (+4°C) are available in single
and double door models, as well as
blood bank models with dual pane
glass doors, alarm and recorder.

(F) The Intec 1000 Series dual
purpose bath-circulators can handle all
routine cooling and heating applica-
tions, with temperature ranges of
—30°Cto +70°C and tank capacities
of 1.0 gal./3.8 liters to 50.0 gal./
189.25 liters.

(G) The Intec 400 Series general
purpose baths provide a temperature
range of +5°C above ambient to

+60°C, or 100°C with cover. They are
available in eight sizes, with capa-
cities from 1.5 gal./5.9 liters to 8.7
gal./ 33 liters.

So write us today for complete tech-
nical information, and ask about our
environmental rooms built to your
specifications. Because somewhere in
our line, there’s bound to be something
in your line.

International Technologies, Inc.,
100 Lee Street, West Columbia, S. C.,
29169, Telephone 803-796-2494.

iNntec



1509

Introducing the Vario-Orthomat.
It turns every Leitz microscope into
a state-of-the-art photomicroscope.

he Vario-Orthomat® multi-

format camera system pro-
vides all Leitz® microscopes
with five advanced photographic
advantages never before
achieved in an automatic cam-
era. And they’re only the begin-
ning of its extraordinary
capabilities.
1% Movable Spot Measurement.

The measuring spot you pick

is projected into the binocular
tube. It can be moved to a repre-
sentative detail and automati-
cally determines the precise
exposure for it. This is a major
advantage for fluorescence,
darkfield and polarized light
photomicrography. 100% Aver-
age area readings are selectible
as well.

Wide field of 7mm utilizes the large field
of plano-objectives. Spot measurement for
fluorescence, darkfield and polarized light.

Zoom Eyepiece allows

increased magnification on film.

Frame rotates with camera for composition.
Measuring spot can move. Frames disappear

when photography isn’t needed.

L

Format Outlines.

The proportions of the film
size are projected in bright yel-
low. The intensity of this display
can be varied. As you rotate the
camera, the projected frame also
rotates.

Vario-Zoom Eyepiece.

The Leitz Zoom Eyepiece has
a 1:2.5X range which means any
intermediate magnification can
be obtained. At its lowest setting,
you can photograph the entire
field projected by a plano-
objective.

Vario-Format. 35mm to 4x5'.

In a matter of seconds, for-
mats can be changed from
35mm to 3% 'x4%" to 4"x8" in-
cluding Polaroid® The 35mm
film transport is motorized.
Expanded Function Module.

It can store exposure time in
memory circuitry to allow sub-
sequent photographs of identi-
cal background density. Manual
exposures can be digitally pre-
set. It can also program time-
lapse, sequential photographs.
Not only are these abilities, and
many more, outstanding by
themselves, they can be fitted
and interchanged with virtually
every Leitz microscope in
existence. Including yours.

Leitz
means precision.

Worldwide

| E. Leitz 5

! Rockleigh, New Jersey 07647
Please send me information on the
Leitz Vario-Orthomat automatic

modular camera system.

NAME

ADDRESS
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Materials

Micromeritics’
Analysis Laboratory is available
for complete characterization of
the physical properties of your
materials. Our advanced, particle
technology instrumentation can
determine:

* Particle Size Distribution
(100t0 0.1 um diameter)

¢ Sieve Analysis (500 to 45 um)

* Specific Surface Area
(B.E.T. surface area)

¢ Pore Volume, Size, and
Shape by physical adsorp-
tion and/or mercury intru-
sion

¢ Chemisorption for
catalytic and reaction
properties

¢ Density, bulk and true

¢ Contact or Wetting Angle

¢ Electrophoretic Mobility
and Zeta potential

Micromeritics prompt, con-
flidential analytical services are
available to provide an extension
of your in-house capabilities to
handle those occasionally high
demands for analyses and there-
fore eliminate your need for ad-
ditional technicians and/or instru-
mentation. Our lab is widely used
by government and industrial
facilities and universities for both
infrequent and continuing ma-
terials characterization require-
ments.

For more information, contact
Micromeritics Instrument Corp.,
5680 Goshen Springs Road,
Atlanta, Georgia 30093 U.S.A.
(404) 448-8282; Telex: 70-7450.

E‘i® - .I - ®

Solving Your Materials Analysis Problems

Circle No. 160 on Readers’ Service Card

LETTERS
Asteroid Extinction Hypothesis

A distinguishing feature of the asteroid
impact hypothesis presented by Alvarez
et al. (6 June, p. 1095) for the end-of-Cre-
taceous biotic crisis is that it is based on
direct physical evidence: the distribution
of iridium in several Cretaceous-Tertiary
sedimentary sections. I draw attention to
other evidence which suggests that (i) a
high Ir concentration may not be unique-
ly associated with an extraordinary ex-
traterrestrial event and (ii) the impact of
a large asteroid in any case is not likely
to have had the dire consequences to life
on the earth that they propose.

Crucial to their argument for an aster-
oid impact at the Cretaceous-Tertiary
boundary is the interpretation of the Ir
concerntration in the boundary clays as
anomalously high. Background levels of
Ir in modern deep-sea sediments are usu-
ally on the order of 0.3 part per billion
and can be attributed to the influx of me-
teoritic dust (/). However, much higher
values can occur, even in Pleistocene
sediments. For example, Crocket and
Kuo @) reported Ir abundances of 0.11
to 0.71 ppb from nine levels in deep-sea
sediment core Eltanin 21-17. The CaCO;
content of the analyzed bulk samples
ranged from 83.0 to 94.9 percent, so that
if the bulk Ir contents are recalculated as
per weight of insoluble residue, as done
by Alvarez et al., they would range from
0.83 to 7.6 ppb, with an average of 2.0
ppb in this core. I suggest that the signifi-
cance of the 9.1-ppb Ir content in the
Gubbio boundary clay, on which the as-
teroid impact hypothesis largely rests, is
open to question in light of the com-
parable concentration range of Ir in
deep-sea sediments of Quaternary age
(3), a time period for which neither a
large asteroid impact nor massive ex-
tinctions have been suggested.

But why should **abnormally’’ high Ir
contents occur at the level of the Cre-
taceous-Tertiary . boundary in strati-
graphic sections worldwide? As Alvarez
et al. and others point out, the Cre-
taceous-Tertiary boundary is often asso-
ciated with a hiatus, an interval of essen-
tially nondeposition or erosion, even in
pelagic marine sediments. Under a
steady influx of Ir-bearing meteoritic ma-
terial onto the earth’s surface, Ir would
be concentrated in sediment either by a
reduced input of terrestrially derived
sediments or by their preferential remov-
al by bottom current activity. The latter
mechanism seems plausible when one
considers that the extraterrestrial materi-
al in deep-sea sediments typically occurs

as spherules from tens of micrometers to
several hundred micrometers in size
(4)—far in excess of particle sizes of
clays (< 2 micrometers) such as those at
the Cretaceous-Tertiary boundary in the
Italian and Danish sections. The relative-
ly larger size combined with a generally
higher density of the cosmic spherules
would tend to cause segregation of the
meteoritic material from clays in the
presence of currents, leading to a highly
heterogeneous distribution of Ir in sedi-
ments. Thus, the factor of 10 difference
in Ir concentration between the Fiskeler
in the Danish section and the Gubbio
boundary clay could be accounted for.
Moreover, Alvarez et al. acknowledge
the variation in thickness of the Fiskeler,
from a few centimeters to as much as 35
centimeters locally (5), which can be in-
terpreted as due to local sedimentary
control by bottom current activity.

Clearly more data on the distribution
and abundance of Ir in sediments are
needed to establish whether high Ir con-
centrations are uniquely associated with
extraordinary extraterrestrial events, or
more generally occur locally, perhaps as-
sociated with sedimentary conditions
which may not coincide in time with
biotic crises. But regardless of the even-
tual outcome of these researches, it is of
interest to reconsider the proposed ef-
fects of a large asteroid impact.

Alvarez et al. consider the effects of
the historic eruption of Krakatoa and ex-
trapolate them by a factor of ~ 10° to
suggest that the amount of material in-
jected into the stratosphere from the im-
pact of a 10-kilometer asteroid would ef-
fectively shut out sunlight for several
years, suppressing photosynthesis and
causing the collapse of most food chains.
However, the 1883 eruption of Krakatoa
was small in comparison to other volcan-
ic eruptions in the geologic record,
whose effects may be more comparable
to those suggested for a large asteroid
impact.

A well-known example of the remains
of a very large volcano is the Toba cal-
dera in Sumatra, which measures ap-
proximately 100 by 35 km; by com-
parison, the caldera of Krakatoa is only a
few kilometers in diameter. A tephra lay-
er several centimeters thick and corre-
lated to the Toba eruption can be found
in deep-sea sediment cores more than
2500 km distant from the source, where-
as no distinguishable deep-sea tephra de-
posit from Krakatoa has been found in
sediment cores as close as 200 km from
the vent (6).

But it is difficult to compare these
eruptions on the basis of the volume of
ejecta, which has been calculated in dif-
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ferent ways for Toba (6, 7) and Krakatoa
(8). A more consistent way to estimate
their relative magnitude is to compare
the volumes of the calderas and assume
that caldera volume is proportional to
amount of ejecta put into the atmo-
sphere. The volume of the Toba caldera
is estimated to be 2000 km?® (7), and that
of the Krakatoa caldera to be 5 km?® (9).
The expected sunlight attenuation for
Toba, calculated with the same assump-
tions and values used by Alvarez et al.
but with the effect of Toba 400 times that
of Krakatoa, comes to exp(— 12) = 1075.
This attenuation factor is not nearly as
large as the one postulated by Alvarez et
al. for the asteroid impact. However, it
appears to be more than sufficient to sup-
press photosynthesis and could presum-
ably have led to at least some of the con-
sequences life on the earth suffered at
the end of the Cretaceous according to
asteroid impact hypothesis. The per-
tinent point is that the eruption of Toba
occurred 75,000 years ago (/0), a time
that has yet to be noted for massive ex-
tinctions or other extraordinary effects
on life. Moreover, there is little reason to
believe that the magnitude of the Toba
eruption was exceptional; even larger
explosive volcanic eruptions probably
occurred over geological time.

The two principal points raised here —
the first concerning the uniqueness of the
association of high Ir concentrations in
sediment with large asteroid impacts and
the second regarding the proposed ef-
fects of such an asteroid impact on life
on the earth—are independent of each
other. That an asteroid impact occurred
at the time of the Cretaceous-Tertiary
boundary may in time be substantiated
by further geochemical work and strati-
graphic studies. However, the lack of
evidence for serious consequences to
global life from large volcanic eruptions,
which may approach the ejecta volume
postulated for a large asteroid impact,
suggests that the cause of the massive
extinctions is not closely related to a
drastic reduction in sunlight alone, and
an alternative mechanism should be
sought [for example, (/1)].

DENNIS V. KENT
Lamont-Doherty Geological
Observatory of Columbia University,
Palisades, New York 10964
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Alvarez et al. have studied the ele-
mental composition of the materials that
are known to have lain at the earth’s sur-
face at the time of the Cretaceous-Ter-
tiary extinction and have concluded from
the high abundance of iridium that an ex-
traterrestrial event was involved, prob-
ably the impact of an earth-crossing as-
teroid. They suggest that the extinction
itself was due to a complete cessation of
photosynthesis caused by the oblitera-
tion of sunlight by a stratospheric dust
layer that persisted for a few years.

The case made by Alvarez et al. for an
asteroidal impact is a compelling one.
Their argument that the immediate effect
on the biosphere was the cessation of
photosynthesis is less strong. The possi-
bility that the extinction was due to col-
lapse of the photosynthetic food chain
was suggested by Crutzen and Reid (/)
and expanded on by Reid et al. (2) as one
of the potential consequences of a near-
by supernova explosion. In the cases
considered, however, the magnitude of
the reduction in sunlight was on the
order of 10 percent at most, in contrast
to the reduction by a factor of 107 (ap-
proximately 10 percent of full moonlight)
suggested by Alvarez et al. Such a sce-
nario would cause a total collapse of
photosynthesis; it would also have global
climatic consequences that might place
an even more severe strain on the bio-
sphere.

The decay of the climate system fol-
lowing the extinction of sunlight was in-
vestigated by Hunt (3), using a general-
circulation model of the atmosphere. His
calculations ran for only 50 days after the
extinction, at which time the atmosphere
still retained weakened jet streams and
meridional temperature gradients. After
the 2- or 3-year stratospheric residence
time for the dust layer, these climatically
important features would presumably
have essentially disappeared. The sce-
nario suggested by Alvarez et al., how-
ever, is not equivalent to extinguishing
the sun, since the earth would be blan-
keted by a hot dust layer capable of pro-
ducing a powerful greenhouse effect,
perhaps analogous to that existing at
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‘present on Venus. The radiative balance

of the earth under these conditions
would depend on such factors as the op-
tical properties of the dust layer in the
infrared and its albedo in the visible, but
there is little doubt that the climate sys-
tem would be thrown into a vastly dif-
ferent mode from that of today or that of
the Late Cretaceous. The global blanket
of dust would largely eliminate the latitu-
dinal temperature gradients that are ulti-
mately responsible for weather. Since
the vertical temperature structure of the
atmosphere would revert toward stabil-
ity, convective activity would cease,
thereby removing one source of precipi-
tation. Removal of the horizontal tem-
perature gradients would also remove
baroclinic instability, thereby eliminat-
ing synoptic-scale weather systems, the
other major source of precipitation. Ex-
treme drought conditions would thus
prevail globally, and the land plants
might die from lack of water before they
would otherwise die from lack of sun-
light.

Under these extreme conditions, the
problem becomes not one of explaining
the extinction of half the genera living at
the time ), but one of explaining the
survival of the other half. It is more
likely that the actual scenario was con-
siderably less extreme than that pro-
posed by Alvarez et al. The larger parti-
cles thrown up by the impact would
settle out within a relatively short time,
and the residue of fine particles may
have been relatively transparent. The
fact that the clay layer which presumably
resulted from settling of the debris has
been seen at locations as far apart as Eu-
rope and New Zealand might seem to ar-
gue against this, since a fairly long resi-
dence time is thought to be required to
disperse material in the atmosphere over
global distances. This argument is based
on observations of the normal atmo-
sphere, however, and it is possible that
substantial amounts of debris could have
been distributed globally within a short
time after the impact, through material
thrown into ballistic orbits by the
enormous Kinetic energy release or by
the transient atmospheric disturbance
created by the passage of the asteroid.

The small fraction of material remain-
ing in the stratosphere would produce ef-
fects similar to those proposed (2) as ac-
companying the production of NO, in the
stratosphere by a nearby supernova—
that is, a reduction in global temperature
by several degrees, a tendency toward
drought conditions, and a reduction in
photosynthesis that would have its most
severe impact on the large herbivorous
land animals and their predators. The

653



: Spectra/glo—

the versatile

~ filter fluorometer.

ilson’s Spectra/glo. Use it with either flow-
% | through cells for LC monitoring or test tube
cuvettes for discrete sample measurements. Ideally
suited for peptide and amino acid analysis, vitamin and
therapeutic drug assays, and analysis of industrial chem-
icals. We'll be glad to help you choose the appropriate
filter combinations for your particular application.

Spectra/glo’s sensitivity allows detection of one part
in 10 billion of quinine sulfate. Options include digital
display and UV attachment for excitation of UV
fluorescent materials.

For literature and
applications data,
contact:

INTERNATIONAL

Gilson Medical Electronics, Inc.

Box 27 » Middleton, WI 53562 » U.S.A. » Telephone (608) 836-1551
Gilson Medical Electronics (France) S.A.

B.P. No. 45, 95400 « Villiers-le-Bel, France ¢ Telephone 990.54.41

When the warranty runs out, Gilson won’t run outon you.

For demonstration circle RS #172 “See us at the Pittsburgh Conference:

S S——

For literature circle RS #173 Booth Numbers: 7001, 7003, 7005, 7007

“See us at the American Society of Microbiology Show, Booth number 121.”

collapse of the ocean food chain may
have been a result of reduced photosyn-
thesis, but it may also have been trig-
gered by overturning of ocean water and
crustal fracture due to an oceanic im-
pact.

GEORGE C. REID
Aeronomy Laboratory,
National Oceanic and Atmospheric
Administration, Boulder, Colorado
80303
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On page 1099 of their article, Alvarez
et al. state: ‘‘Iridium has been detected
(45) in a warm spring on Mount Hood in
northern California. . ..”” I have not
been able to check reference 45 to deter-
mine whether an obscure Mount Hood
actually exists in northern California.
However, many years of living in Ore-
gon and California lead me to believe
there is only one Mount Hood, immedi-
ately south of the Columbia River and
due east of Portland, Oregon.

For many years California sought to
claim Crater Lake. Is this now an effort
to leapfrog Crater Lake in a move to
capture Mount St. Helens, which has su-
perceded Mount Lassen as the most re-
cently active volcano in the conter-
‘minous United States?

' RANDALL E. BROWN
504 Road 49 North,
Pasco, Washington 99301

The foregoing letters are among the
most thought-provoking of the many we
have seen in the past several months.
The first of Kent’s two points is that
ocean mechanisms such as bottom cur-
rent activity could give rise to the high
concentrations of Ir we observed at Gub-
bio, without involving an asteroid colli-
sion. While this might be true for a single
location, we were unable to devise such
a theory to explain the worldwide distri-
bution of this level of Ir, the much higher
levels we observed in Denmark, and the
still higher integrated amounts we have
subsequently seen in a deep-sea core
from the north central Pacific. Many oth-
er problems arise if one invokes concen-
tration of Ir by bottom currents; we have
discussed this in a widely circulated re-
port that is still available from us (/). But
the strongest argument against Kent’s
first suggestion comes from our recent
unpublished observation (in collabora-
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tion with D. A. Russell) of a distinct Ir
enrichment in a nonmarine stratigraphic
sequence in Montana, at a level above
the highest dinosaur remains and below
the lowest Tertiary mammal fauna. This
observation seems to eliminate from se-
rious consideration extinction theories
that involve the ocean in substantive
ways, such as those proposed by Kent
and by Gartner (2).

The subtitle of our article was **Exper-
imental results and theoretical inter-
pretation.”” We feel that the experimen-
tal results we published on anomalous Ir
concentrations worldwide, plus the
Montana results, plus Ganapathy’s addi-
tional analysis (3) of the Danish Cre-
taceous-Tertiary boundary material, all
confirm our primary theoretical con-
clusion—that the Cretaceous-Tertiary
extinction was initiated by the collision
of a large asteroid with the earth, 65 mil-
lion years ago. Ganapathy found that the
relative abundances of several noble
metals in the Danish boundary layer
matched those in chondritic meteorites
and departed in important ways from
such measured ratios in all known terres-
trial samples. Our independent unpub-
lished measurements (4) involve fewer
elements than Ganapathy’s, but they
agree even more closely with chondritic
meteoritic abundances than did his. So
we see no escape from the conclusion
that a large asteroid hit the earth at ex-
actly the end of the Cretaceous period.
"~ Both Kent and Reid correctly point
out that we have not proved the asteroid
impact led to the extinction through the
“‘dust-screening’’ mechanism we fa-
vored in our article. Since none of us has
had any experience in atmospheric mod-
eling, we are delighted to see that Reid is
becoming involved in the problem and
will ask the correct questions about what
would happen after a large asteroid
struck the earth, either in the ocean or on
the land. We are familiar with Emiliani’s
suggestion (5) that the dust cloud we pos-
tulated might lead to a ‘‘greenhouse ef-
fect’” that would cause death by hyper-
thermia, and we appreciate the strength
of his arguments. But others have sug-
gested that *‘turning off the light”” would
lead to a drastic lowering of global tem-
peratures, thereby freezing living things
to death. We understand the delicate bal-
ance between the optical and infrared
properties of the dust particles that could
give rise to large temperature variations
in either direction, so we await the re-
sults of computer studies that may lead
to a definite answer to this question.
Kent estimates that the Toba eruption
would have ejected about 400 times as
much material as Krakatoa did, close to
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our estimate of 1000 times Krakatoa for
the impact event, although Toba did not
produce extinctions. This consideration
may make it possible to place a lower
limit on the size of extinction-producing
events, and we note that if objects sub-
stantially smaller than the one we postu-
late were capable of producing mass ex-
tinctions, these would occur more fre-
quently, because of the steep decrease of
numbers of asteroids with increasing
size. We are prepared to abandon our
‘*darkness hypothesis’’ when and if
some other proposed killing mechanism
is shown to fit the geological record bet-
ter than it does. But we feel our major
theoretical conclusion—that the world-
wide boundary layer contains the rem-
nants of a large asteroid that somehow
triggered the extinction—now rests on a
very solid experimental base.

To apologize to Brown and to others
who are better proofreaders than we are,

we have all stayed after school and writ-
ten on the blackboard 100 times, ‘‘Mt.
Hood is in Oregon.”’

Luis W. ALVAREZ
Lawrence Berkeley Laboratory,
University of California,
Berkeley 94720

WALTER ALVAREZ
Department of Geology and Geophysics,
University of California, Berkeley

FRANK ASARO

HELEN V. MICHEL
Lawrence Berkeley Laboratory,
University of California, Berkeley
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Erratum: In the report ‘‘Mutagenicity of fly ash particles in Paramecium’ by J. Smith-
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Sonneborn et al. (9 Jan., p. 180), Tables 1 and 2 are printed incorrectly. Significance lines are
missing from both tables and ‘‘uninduced’’ should read ‘‘induced’’ in the sixth, eighth, and
ninth entries of the first column in Table 1. The tables are reprinted below as they should have
appeared. '

Table 1. Mutagenic effect of fly ash and heat-treated fly ash in Paramecium. Values not con-
nected by the same line are significantly different from each other (Wilcoxon matched-pairs
signed-ranks test, &« = .05). The data from six experiments were pooled since the control values
for autogamous progeny were not significantly different. Cerophyl is the ryegrass extract used
for cultivation of Paramecium. Induced S-9 is the Ames liver microsome fraction from rats
receiving Arochlor 1254 (polychlorinated biphenyl) to activate the enzymes for conversion of
promutagens to mutagenic form; uninduced S-9 is from rats receiving corn oil only (the vehicle
for the Arochlor). Glass beads (1 to 3 um) suspended in either induced or uninduced S-9 were
used as a negative control for nonnutritive particles. Kaolinite was also used in one experiment,
and the results were the same as those for the glass beads. Benzo[a]pyrene was the positive
control for mutagenicity requiring induced S-9. The initial concentration of suspended fly ash
was 535 ug/ml. The average number of affected progeny from treated parent cells was 20 per-
cent higher than the average number of affected control progeny. Since one mutation would
theoretically yield only 4 affected progeny in 16 autogamous progeny from a treated parent cell
(6), the percentages, though low, reflect significant damage. :

Lethal and Number of
Substance detrimental progeny

cells (%) examined
Cerophyl 1.01 = 0.21 1568
Glass beads + uninduced S-9 1.36 = 0.33 1904
Glass beads + induced S-9 1.41 = 0.42 1888
Benzo[alpyrene + uninduced S-9 3.2 +£0.39 1440
Fly ash + uninduced S-9 3.7 *=0.69 2992
Heated fly ash + induced S-9 39 1.6 1728
Heated fly ash + uninduced S-9 46 = 1.3 1280
Fly ash + induced S-9 9.3 =17 1296
Benzo[a]pyrene + induced S-9 12.5 =5.8 1664
Table 2. Mutagenicity of heat-treated fly ash Lethal  Number of
extracted with HCI or DMSO. Values not Substance cells progeny
connected by the same line are significantly ) (%) examined
different from each other (pairwise com- -
parisons of proportions, P < .05). The con- }Gllgls.if; E:i:e d Z,I/.; ; (l)g:; ggg

centration of fly ash particles suspended in

. . particles
uninduced S-9 was 1068 ;Lg/_ﬂﬂ. The higher DMSO-extracted 821 + 2.00 656
than usual value for mutagenicity in the con- particles
trols can be attributed to t!le considerable age Unextracted 14.09 + 5.29 896
of the clone used here [micronuclear damage particles )

increases with age (/12)].
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SCIENCE

Usefulness of the Social Sciences

National attention has turned to the productivity, the performance, and
even the profitability of science. Measured against such criteria, how will
the social sciences fare? Quite well, I believe. Close scrutiny will disclose
substantial contributions to economic growth and the public welfare. For
instance, numerous well-established industries now market technologies
that are derived from social science research: demographic projections,
programmed language instruction, standardized educational testing, behav-
ior modification, man-machine system design, political polling, consumer
research and market testing, management consulting. Just as medicine
draws upon biological research or electronics upon physics, government
and management draw upon psychology, economics, demography, geogra-
phy, and other social sciences.

In addition, the social sciences have vastly extended the observational
powers of contemporary societies. Advanced industrial nations are com-
monly described as information societies in reference to their systematically

. collected information about the human as well as the physical environment.

Human actions and the meanings attached to them constitute the most dy-
namic and complex of all those environments in which markets sell, banks
invest, businesses produce, governments govern, and families plan. Mon-
itoring the ever-changing human environment is a task approached through
a variety of tools and disciplines of the social sciences: economic indicators,
demographic trends, national statistical systems, historical research, time-
series analysis, input-output matrices, developmental psychology, area
studies, political geography.

Of course, the public importance of the social sciences, like that of the
biological and physical sciences, is not limited to their accomplishments as
observational sciences or to a list of industries that market their tech-
nologies. It is through theories and intellectual constructs that the sciences
realize their greatest potential. In the empirical regularities they reveal, the
counterintuitive questions they ask, the contingent associations they dis-
cover, and the successive layers of meaning they uncover, the social sci-
ences conceptualize and thereby render accessible to human intelligence a
wide array of economic, social, political, and cultural phenomena. Ironical-
ly, the social sciences seldom get full credit for their theoretical accomplish-
ments, because the discoveries, once ‘labeled, are quickly absorbed into
conventional wisdom. This is easily demonstrated; note the number of so-
cial science concepts common to our vocabulary: human capital, gross na-
tional product, identity crisis, span of control, the unconscious, price elas-
ticity, acculturation, political party identification reference group, ex-
ternalities. Obviously, the phenomena revealed through such concepts ex-
isted prior to the relevant research, just as DNA, quarks, and the source of
the Nile existed prior to their discovery. Yet concepts generated through
research are discoveries that make phenomena intelligible and accessible
that previously were inaccurately or incompletely understood. ‘

That the tools and concepts of social science work their way into public
discourse is a matter of some national importance. Regulatory policy, for
example, is seldom discussed without reference to cost-benefit analysis. It
is with models from economics and demography that the financial base of
Social Security is being examined. Evaluation research is called upon to
demonstrate program successes or failures. Game theory provides a vocab-
ulary for looking at shifting international alliances. The current national dis-
cussion of productivity will make use of research on topics such as invest-
ment and savings behavior, management of complex organizations, com-
petency testing, international labor migration, or human creativity.

Injust a few decades the social sciences have accomplished much of prac-
tical significance. With continued public and private support, much can rea-
sonably be expected in the decades to come. —KENNETH PREWITT, Presi-
dent, Social Science Research Council, 605 Third Avenue, New York 10016

Excerpted from the Annual Report of the President, 1979-1980, Social Science Research Council.
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