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COVER Praying mantis, Tenodera aridifolia sinensis. The prominent eyes of the
mantis reflect its striking visually mediated behaviors, especially prey caprure.
While mantises, in general, are diurnally active, many are also active at night
when hearing may play a dominant role in their natural history. See page 727.
[David D. Yager, Division of Biological Sciences, Cornell University, Ithaca, NY
14853]
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Metallothionein structure
crystal clear

at metallothionein, a member of
R a class of small, ubiquitous pro-

teins, has three-dimensional fea-
tures that account for its ability to bind
metal ions (page 704). Furey et al.
studied the three-dimensional structure
of metallothionein from liver and inter-
preted the crystallographic results with
reference to earlier biochemical and bio-
physical data. The protein of 61 amino
acids, 20 of which are cysteines, folds
into two globular domains (regions) of
equal size. (The 20 cysteines are in
invariant positions in metallothioneins
from diverse sources, indicating their
importance in the proper functioning of
the molecules). The sulfurs of the cy-
steines can form chemical bonds linking
either two metals or a single metal to
the protein. In the o domain there are
four metal binding sites, and in the
domain there are three. Clusters of met-
als bound to cysteines form the cores of
each domain, a single layer of protein
wraps around cach core, and water-
soluble side chains extend outward.
Metallothioneins secem to serve many
functions: they are active during embry-
onic development, in normal cellular
functioning (for such purposes as stor-
ing trace elements and inducing zinc-
requiring enzymes), and in response to
various types of stressful situations
(such as detoxifying the body of heavy
metals).

Simulating a fault

alite, common salt, has been
Huscd to study how materials

along a fault may deform as
strain builds up and the fault slips dur-
ing an earthquake (page 711). Two
features of halite make it an especially
suitable substance: its consistent behav-
ior illustrates how slow changes occur
along a fault, and its ductility (it de-
forms by plastic flow) at room tempera-
ture is like that of rocks of the earth’s
deep crust which are ductile at high
temperatures or confining pressures.
Shimamoto studied responses of a thin
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layer of halite on the cut surface of a
sandstone cylinder as slip rate and pres-
sure were varied. The halite showed a
full range of deformations, from brittle
to ductile. Measurements of halite de-
formations could help explain behavior
of active faults at plate boundaries
where strain accumulation is released by
earthquakes. Until means are developed
for directly studying rocks at depth,
analog materials such as halite must
substitute in analyses of fault-associated
processes.

Cyclopean ear of the
praying mantis

he praying mantis, Mantis reli-

Jiosa (cover), which was thought

not to have true cars for hearing,
has been found to have a single car in a
groove in the middle of its body (page
727). In studies of nerve cell responses
to sounds, responsiveness was particu-
larly acute for sounds at ultrasonic fre-
quencies, and an ultrasound-sensitive
interneuron was identified by intracel-
lular recording techniques. Neural stud-
ies localized the single ear to the general
area of the groove region; further stud-
ies in which isolated body regions were
coated with petroleum jelly pinpointed
the ear to the groove, which was shown
to be both necessary and sufficient for
hearing. Yager and Hoy speculate that
ultrasound responsiveness may be used
during mating or may alert mantises to
the approach of inscctivorous bats that
use echo-location for finding prey.

lvermectin treatment for
‘“river blindness”

chemotherapeutic drug, iver-

mectin, can reduce both the clin-

ical severity of onchocerciasis or
“river blindness” 1n infected individuals
and the rate of spread of the disease
(page 740). Blood-sucking black flies
(Simulium yahense) transmit parasites
(Onchocerca volvulus) from person to
person in the savannas and tropical rain
forests of West Africa; the disease agent
is similarly transmitted in regions of

South and Central America and the
Arabian peninsula. When a person is
bitten by a fly, parasites are picked up or
deposited; worms mature in the skin
and produce microfilariae, the infective
embryonic forms that cause both skin
and eye lesions and, in the worst cases,
blindness. Previous work had shown
that a single dose of ivermectin caused
no serious side effects but significantly
reduced the skin population of microfi-
lariac for up to 6 months after treat-
ment. Cupp et al. found that, with
fewer microfilariae available in skin,
flies feeding on treated individuals ef-
fectively were unable to transmit the
disease agent during that time. Ivermec-
tin has been used in veterinary medicine
and may prove an effective adjunct to or
replacement for insecticide programs
against human onchocerciasis, a disease
that afflicts 20 to 40 million people
worldwide.

Todorokite synthesized

conomically important metals,

including cobalt, nickel, copper,

zinc, and magnesium, may be
traced to their sources in the ocean
through analyses of the complex man-
ganese mineral todorokite (page 717).
Natural todorokite, which is often a
major constituent of deep-sea manga-
nese nodules, concentrates metals from
ocean waters into crystals formed of
tunnels, with manganese oxide octahe-
dral structures aligned corner to corner
and edge to edge. Golden et al. describe
a two-step procedure for producing
pure synthetic todorokite crystals from
magnesium, manganese, sodium, and
oxygen. Infrared spectra of synthetic
and natural todorokites showed that the
chemical compositions were similar,
and electron diffraction patterns and
high-resolution electron micrographs
showed that the synthetic product had
the tunnel structure characteristic of the
natural mineral. If the size and composi-
tion of the tunnels of a crystal reflect the
chemical environment in which it
formed, todorokites could provide the
clues required for locating metal re--
sources deep in the sea.
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Future Supplies of Energy and Minerals

ost past estimates of long-term future demands for energy and mineral resources

have been outmoded by events. The projections led to predictions of large

unsustainable requirements for energy and to pessimism about the future. The
estimates did not adequately take into account the impact of the oil crises of the 1970’ in
stimulating the use of human ingenuity to adjust to new circumstances.

A Dahlem Conference held in Berlin 12 to 17 January provided the basis for less
pessimistic views. At the end of the meeting it was a widely held conclusion that during the
next 50 years mineral supplies would probably be adequate for global demands. There was
less confidence about energy. It was generally thought that the developed countries could
obtain adequate supplies but that the future of the less-developed countries was uncertain.

In the past, one of the major uses of energy in developed countries has been in the
winning and industrial processing of minerals. In these countries the manufacture of goods
involving minerals now represents a decreasing percentage of the gross national product.
Demand for many major consumer goods is near saturation. Requirements for primary
materials are being decreased by enhanced efficiency of use, including recycling, better
engineering, and advances in manufacturing techniques. Downsizing of automobiles by
U.S. manufacturers has led to a decrease in materials consumption by that industry of more
than 25 percent in the past decade. Current emphasis on quality control will result in longer
lives for products such as automobiles.

Another factor that is decreasing the need for energy while increasing the flexibility of
the economy is substitution of, for example, polymers and composites for more energy-
intensive materials such as steel. This leads to lighter motor vehicles and further energy
savings through less fuel consumption. Substitution is likely to have an important role in
reducing dependence on imports of minerals. For example, ceramic matrix composites can
replace superalloys that contain such elements as cobalt, chromium, and columbium.

A sufficient number of improvements in efficiency of energy use have occurred so that it
seems feasible for the developed countries to raise their standard of living without increasing
the use of energy. What will happen in the less-developed countries is not predictable. It is
clear that availability of energy alone is not a magical answer. Korea, with practically no
indigenous fossil fuel, has experienced a fast-growing economy. Most of the oil-rich less-
developed countries have not provided for their future well-being. Some others will
probably barely be able to obtain enough food for growing populations.

At the Dahlem Conference a group of leading earth scientists considered the matter of
economic minerals from the standpoints of present reserves and probable future discoveries.
By reason of improved techniques employing geophysics and geochemistry, explorationists
have been able to maintain effectiveness in terms of ore found per unit of effort. In Canada,
where massive copper-containing sulfide deposits are being mined, no appreciable decrease
in grade has been noted. The often cited drop in grade of copper ore in the United States
was attributed to a decision to mine low-grade porphyry ores because of lower costs.

Three frontiers for exploration were cited, including the continental shelves, the ocean
deeps, and the continental crust. The probability is high that in the developed countries
sizable deposits are present but under cover. As improved exploration techniques become
available, future exploration for minerals may tend to occur in developed countries.

The Dahlem Conferences* are conducted under a formula that makes for good transfer
of information and positive interaction of participants, whose number is limited to 48.
Before the conference, about half the participants are asked to provide background articles
on the topics to be discussed. These articles are distributed well in advance of the meeting so
that when participants meet, they can begin discussions on an informed common level.
These discussions lead to opinions and conclusions that are brought together with the
invited articles to form a book. In the present instance, a second, related conference will be
held in late April on water and land. The results will be published either in a single book or
as companion volumes.—PHILIP H. ABELSON '

*Dahlem Konferenzen, Wallotstrasse 19, D-1000 Berlin 33, Federal Republic of Germany.
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Macro-Engineering:
The New Challenge
A Major International Conference
| March 13-14, 1986
Hyatt Regency Hotel, Crystal City, Virginia

Sponsored By

THE AMERICAN SOCIETY FOR
- MACRO-ENGINEERING

Among the distinguished speakers will be
GENERAL E. R. HEIBERG lil, Chief of Engineers,
U.S. Army Corps of Engineers, BOBBY INMAN,
Chairman and Chief Executive Officer, Microelectronics
and Computer Technology Corporation, HANS MARK,
Chancellor of the University of Texas System, and
JAMES R. SCHLESINGER, former Secretary of
Energy.

Session topics include Financing Macro-Projects;
Space—A New Macro-Project Frontier; Beyond Oil:
Very Large Projects and Energy; Managing Macro-
Projects: A State of the Art Perspective; Macro-
Projects and Economic Development; The Role of
Large Complex Systems in Information and
Telecommunications; Very Large Projects: The View
From the Pacific Basin and Europe, and the Future of
Macro-Projects: A Global Perspective.

Registration Form

0 My check for $375 to cover registration and 1986 society
membership is enclosed. Please make checks payable to
the American Society for Macro-Engineering.

O Please send me an invoice for the $375 registration fee/
membership.

Name

Title

Organization

Zip Code

Telephone

« The registration fee will include the cost of two lunches and
a dinner.

Send form to:

A. George Schillinger, Executive Director
The American Society for Macro-Engineering
Polytechnic University

333 Jay Street

Brooklyn, N.Y. 11201

I
|
|
|
|
[
|
|
|
|
|
|
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|
|
|
|
|
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|
: (718) 643-7170

SCIENCE,

ARMS CONTROL
& NATIONAL
SECURITY

This pressing issue for all scientists is the focal
point of these new titles from the American
Association for the Advancement of Science:

THE VERIFICATION CHALLENGE: Problems and
Promise of Strategic Nuclear Arms Control Verifica-
tion, by Richard A. Scribner, Theodore J. Ralston,
and William D. Metz

A broad, authoritative examination of strategic
nuclear arms control verification that addresses
principles and tasks of verification, technology and
monitoring, compliance issues, future verification
needs, and views on what constitutes adequate ver-
ification. Available November 1985, ca. 200pp.,
S15*.

STRATEGIC NUCLEAR ARMS CONTROL VERIFICA-
TION TERMS AND CONCEPTS: A Glossary, by
Richard A. Scribner and Kenneth N. Luongo

A comprehensive glossary of weapons technology,
arms control, and treaty terminology. Published by
AAAS (1985) 48pp., $2.50*.

STRATEGIC NUCLEAR ARMS CONTROL VERIFICA-
TION: An Annotated Bibliography, 1977—1984, by
Richard A. Scribner and Robert Travis Scott

A comprehensive, up-to-date guide to books and arti-

cles suitable for class or research use. Published by
AAAS (1985) ca. 108pp., $7.50*.

THE STRATEGIC DEFENSE INITIATIVE: Some
Arms Control Implications, by Jeffrey Boutwell and
Richard A. Scribner

Implications of SDI for the Antiballistic Missile
Treaty, for nuclear arms control negotiations, for

~ limiting antisatellite weapons, and for the NATO

alliance and counteractions by the Soviet Union.
Contains Congressional action recommendations.
Published by AAAS (1985) 48pp., $2.50*.

To order these books, as well as AAAS audiotapes,
educational videotapes and symposia volumes on
science, arms control, and national security topics
(and for discounts on quantity orders), write to:

Committee on Science, Arms Control,
and National Security

American Association for the
Advancement of Science

1333 H Street, N.W.

Washington, D.C. 20005

(*Please include $1.50 postage and handling per order. Allow 4—6 weeks for
delivery. AAAS members receive a 20 percent discount on listed prices.)




to be history of science, introductory statis-
tical methods or, sometimes, logic. What

AUTOMATE &

The Scientific Method

Some months ago (25 Oct., p. 391),
editor Daniel E. Koshland, Jr., wrote an
editorial voicing a view (identified in the
philosophical literature as “scientism”) that
the success of science and high technology
in improving life conditions demonstrated
that the scientific method is a universal
method applicable to social problems. In
particular, he stated that any scientist
(knowing scientific method) could formu-
late a null hypothesis about a social prob-
lem, such as the teaching of math or the
treatment of prisoners, undertake an experi-
ment in a real-world situation, and, by statis-
tical testing, determine the best course of
action.

Three letters were published (20 Dec., p.
1410) commenting on the editorial, two
laudatory and, if anything, more extreme in
viewpoint, and one critical. The last, by a
statistician, correctly pointed out a flaw in
the design of the experiment. It strains
credulity to believe that there was but one
mildly critical letter about a subject on
which there is an immense literature in
statistical theory, philosophy, and public
policy, pointing out the hazards of experi-
menting in the real world.

Indeed, I hope the editors of Science are
not unaware that there are epistemological,
ontological, logical, and ethical aspects of
the subject of science and the scientific
method. Scientism, a populist version of
logical positivism, has been largely aban-
doned by the philosophical community. In a
sense, the Koshland position is not surpris-
ing: every natural scientist seems to harbor a
secret belief that potentially he is a master of
every social science and could find the an-
swer to every social problem.

It should be obvious to any scientist,
however, that science could not consist sole-
ly of testing hypotheses by statistical means.
If that were true, ordinary knowledge about
how to start a car or open a can would be
science. To be worthy of respect, science
must claim to assert a lawlike relationship.
In order to do so, it must be able to assert
that its variables are homogeneous, and to
do that, it must have some standard of
comparison or evaluation, a function served
by theory. It is therefore impossible to have
science without theory.

Although it sounds reasonable to recom-
mend that school children be offered courses
in scientific method, it turns out that the
subject, in its generality, can be approached
best through philosophy, and then only at
an advanced level. Anything else turns out
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actually would be more to the point is to

have people who have completed their scien-

tific degrees take courses or do reading in

the philosophy of science. The objective

would not be to make scientists more social-

ly conscious—although that would be a big
plus—but to make them better scientists.

MONROE BURK

5449 Newgrange Garth,

Columbia, MD 21045

Demography of China

A large-scale sample survey of the fertility
of Chinese women, known as the 1/1000
Fertility Survey, was conducted in 1982.
The survey, in which 311,000 women from
15 to 67 years of age supplied detailed
lifetime histories of marriage and childbear-
ing, has yielded an extraordinarily accurate
record of changing nuptiality and fertility in
China since 1940. The results at the national
level were the basis of a 1984 analysis of
population change in China ().

The Chinese have also published a report
on the survey (2). Although this report
includes thorough documentation at the na-
tional level of changing age at marriage and
rates of childbearing by age of women, the
practice of different forms of contraception,
and indications of differentials by rural-ur-
ban residence, education, occupation, and
ethnicity, it could not fully utilize the enor-
mous store of valuable information the sur-
vey contains.

This year computer tapes containing the
individual responses of all women inter-
viewed within each of the provinces in main-
land China (except those in Tibet) were
analyzed jointly by statisticians and demog-
raphers from China and staff members and
consultants of the East-West Population In-
stitute in Honolulu. These data are a demo-
graphic gold mine. The average number of
respondents (11,000) per province is great-
er than in most national surveys; because of
the precision with which Chinese respon-
dents can report the date of birth and the
extremely efficient organization of the su-
vey, the data are complete and accurate. All
eligible women were interviewed in each of
815 basic sampling units, which were pro-
duction brigades in rural areas and neigh-
borhoods in urban areas. It is therefore
possible (by combining experience for sever-
al years) to compute fertility rates and other
aggregate characteristics for each of these
basic social units. Having, in effect, data for
a probability sample of rural production
brigades provides an unprecedented oppor-

MEASUREMENT
ON YOURIBM PC

New digitizing tablet with
Sigma-Scan™ measurement
software. $1195

Cat #3011 — 12" x 12" system

Resolution of .025 mm, accuracy of
at least .25 mm. Comes with state-
of-the-art software for area, linear,
perimeter, length of curvy line, and
angular measurements. X, Y point or
stream digitizing. Descriptive statis-
tics. Transfer data to other programs
in standard ASCII or DIF format.

This and other new Microcomputer

Tools for the Scientist. Call or write
today for FREE catalog.

JANDEL SCIENTIFIC

2656 Bridgeway, Sausalito, CA 94965
800-874-1888
(In Calif. call 415-331-3022)

Circle No. 89 on Readers’ Service Card

EXTRACHROMOSOMAL
ELEMENTS IN
LOWER EUKARYOTES

June 1-5, 1986

University of lllinois
at Urbana-Champaign

50 leading scientists on
topics within the area of
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tunity to consider the large variations that
exist among such units within and across
provinces.

The darta files also include the type of
contraceptive being used at the time of the
survey (including sterilization), reasons for
nonuse, and the number of abortions for the
3V years preceding the survey. Therefore, it
is possible not only to relate these measures
to the individual respondent’s fertility but
also to construct aggregate indices for each
of these variables for the production bri-
gades and urban neighborhoods and also for
the rural and urban sectors of the provinces
in which they are located.

Among the materials prepared for the
conference was a set of tables providing age-
specific and duration-specific fertility rates
for the total, rural, and urban populations of
each province for each year from 1940
through 1982. So far as we know, such data
have never been available for any other
country.

These data wete fully available both to the
U.S. investigators at the East-West Popula-
tion Institute and to their Chinese col-
leagues. The preliminary results were freely
discussed at a conference held recently in
Beijing. Until 6 or 7 years ago, Chinese
population data were held almost as a na-
tional secret. Data from the 1953 and 1964
censuses had not been published. It is clear
that there has been a profound change in
willingness to open Chinese demographic
data to the world.

ANSLEY J. COALE
Princeton University,

Princeton, NJ 08544

RONALD FREEDMAN
University of Michigan,
Ann Arbor 48109
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1. A. Coale, Rapid Population Change in China, 1952~
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. Erratum: The cover caption for the issue of 31 January

should have read as follows: COVER Branching

colony of the flagellated chrysophyte Dinobryon cylindri-
cum var. palustre. This phy-
toplanktonic ' genus is
characteristic o nugl":trilonal-
ly dilute lakes. Cells can sup-
plement ihonosynthcsis

ing bacteria and small-
er algac. Note ingested yel-
lowafgra'ecn latex bc‘idss as well
as the red fluorescence of
cell  chlorophyll  (about
%1100). Sce page 493. [Da-
vid F. Bird, Bc artment of
Biology, McGi Um'vcrsi?a,
Montreal, Quebec, Cana
H3A 1B1]

== SCIENCE

Erratum: The title of the chgv:h & Commcfpt atitjde by
Marjoric Sun on page 445 of the issue of 31 January
should have been ‘?l'hc global fight over plant genes.”
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stances?
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ented by Merck?
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CRB have developed great experience in the Selection and Synthesis of PEPTIDES for use in the
generation of Anfipepfide Antibodies to oncogenes, growth factors, viral and bacterial coat
proteins etc., together with expertise in Peptide Conjugation Technigues, Immunisation Profocols
and Assay Procedures.

As an addition to our existing services for molecular biclogy, CRB now offers an EXPRESS SERVICE
(2-3 weeks) for the customn synthesis of such peptides. These Guaranteed products (>80%)

are supplied at Low Cost with Comprehensive Analytical Data (hplc, amino-acid analysis and
fast atom bombardment mass spectrometric analysis).

Peptide-carier protein Conjugates may also be prepared rapidly and economically by a
variety of methods directed to the production of more carefully defined conjugates.

Other CRB services include Hydrophilicity Analysis, Epitope Mapping and Determination of
Antibody Specificities, synthesis of inferally Radiolabelled Peptides efc. CRB is also
developing a New Immunisation Profocol for the high yield production of monoclonal
antibodies.

Forfurther details, orforany informartion conceming the use of, or application
of, synthetic peptides please contact: Dr Paul W Sheppard, Contract
Research Director.

C Bl Ltd. Bufton End Harston, Cambridge
CB2 5NX England. Telephone: Cambridge (0223) 871674 Telex 817694 CRBLID G
C g Biochemicals Ltd. PO Box 58, 2003 Park Street, Aflantic Beach,
New York 11509 USA. Telephone: (516) 239 3831 Telex: 971398
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generation of Antipeptide Antibodies o oncogenes, growth factors, viral and bacterial coat
proteins etc., together with expertise in Peptide Conjugation Techniques, Immunisation Protocols
and Assay Procedures.

As an addition to our existing services for molecular biology, CRB now offers an EXPRESS SERVICE
(2-3 weeks) for the custom synthesis of such peptides. These Guaranteed products (>80%)

are supplied at Low Cost with Comprehensive Analytical Data (hplc, amino-acid analysis and
fast atom bombardment mass spectrometric analysis).

Peptide-camier protein Conjugates may also be prepared rapidly and economically by a
variety of methods directed to the production of more carefully defined conjugates.

Other CRB services include Hydrophilicity Analysis, Epitope Mapping and Detfermination of
Antibody Specificities, synthesis of internally Radiolabelled Peptides efc. CRB is also
developing a New Immunisation Protocol for the high yield production of monoclonal
antibodies.

Forfurther details, orfor any information conceming the use of, or application
of, synthetic peptides please contact: Dr Paul W Sheppard, Contract
Research Director.
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MAXIMIZE PROTECTION
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Safety Cabinets that max- N[X Cycle Costs, with HEPA
imize containment and filters designed to last
product protection with from 7 to 10 years.

& pique, Zohed Al Our leadership shows
principle. Cabinets built P 3
tominimumstandardsare The Baker Company

somewhat less principled.
The great divide.

pioneered containment

control systems over 30

years ago. Today we

The unique Baker offer a full selection of
Zoned Airflow design ® Biological Safety Cabi-

divides your work area

into two distinct zones, each with its own
airflow velocity. A stainless steel air dif-
fuser creates a faster airflow at the front of
the work area and a slower airflow over the
center.

The result is a more impenetrable air
barrier at the front of the cabinet. And that
means more protection to personnel, prod-
uct and the working environment.

It's the difference between minimum
standards and state-of-the-art. And just
one of the ways The Baker Company strives
to provide the finest Biological Safety Cab-
inets available today. With the most effec-
tive containment and product protection
capabilities. And the most value.

Baker builds it better.

Only Baker cabinets
feature unique High
Velocity Return Air Slots
to increase containment
and product protection
capabilities. Only Baker
routinely subjects its own
equipment to extensive
Microbiological Aerosol
Testing, and determinesa _
performance envelope that
identifies the optimum
set point for each cabinet

nets, Animal Equip-
ment and Laminar Flow Clean Benches for
the modern laboratory, hospital and phar-
macy. All backed by an unprecedented 36-
month warranty.

But just a word of caution. At The Baker
Company, we strongly believe that maxi-
mizing personnel and product protection is
the most important consideration in select-
ing a Biological Safety Cabinet. That’s why
a thorough risk assessment is essential
prior to choosing the type and model
appropriate to your needs.

1-800-992-2537

Call The Baker Company toll free.
We'll tell you more about Zoned
Velocity and other exclusive
‘Baker features.
And we’ll send you
our informative, com-
prehensive new catalogue.
Free. Only from Baker.

PO. Drawer E
Sanford, Maine 04073
(207)324-8773
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New from AAAS

THE | The Verification

VERIFICATION Challenge
CHAU.ENGE | Problems and Promise of

Strategic Nuclear

Problems and Pr of Strategic ™ £/ . .
W Veriicihon . Arms Control Verification

Nuclear Arms

[ 4

by
Richard A. Scribner,
Theodore Ralston, and

William Metz

R.A. Scribner
T.J. Ralston ;
W.D. Metz | K

A ' AN

Published by Birkhduser Boston for AAAS

avoiding the use of nuclear weapons. Yet in recent years, a less-than-
perfect ability to verify agreements with the Soviet Union has often been
cited as reason to shun arms control agreements altogether.

T he most urgent challenge facing the superpowers and the world today is

The Verification Challenge draws on the guidance of knowledgeable experts to
inform citizens about the prospects and problems of verification. It explains
how intelligence monitoring and collection work, what is involved in verifying
specific arms control provisions, and the history of Soviet and U.S. compliance.
Underlying principles as well as technical and operating details are discussed in
a clear and understandable way. This volume is essential reading for those de-
siring to understand better what is possible in the superpower Geneva negotia-
tions and for anyone concerned about the future of nuclear arms control
and global security.

1985; 249pp.; with satellite photographs and graphs; indexed
Softcover: $18.75, $15.00 for AAAS members; ISBN 0-8176-3308-1

Order from: AAAS Sales Office, Dept. LT, 1333 H St., NW,
First Floor, Washington, DC 20005.

Please add $1.50 postage and handling per order.
Allow 4-6 weeks for delivery.
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Complying with OSHA's recent right-to-know re-
. quirements doesn’t have to be a challenge. As

, a leading manufacturer of laboratory chemicals,
. Fisher has assembled the most complete and

comprehensive database available anywhere.
We've gone the extra step by compiling

o
Fls,'ler Scien r C information from OSHA, EPA and the National
Library of Medicine, plus from many of the lead-
ing toxicology and hazardous chemical sub-

o .
Belleves In Ybur - stances publications. The result is a total
information package. Each MSDS profile is easy
o to read, the information is easy to find, and it's
Right To Know. E&3

Call our toll-free MSDS Hot Line and we'll
send you a MSDS profile on any one of our
over 1,300 chemicals. Just tell us which chemi-

8 7 * cal you're interested in and the package will be
-~ in the mail. -

Compare our MSDS profile with any other

A Free Fisher manufacturer’s sheet. You'll see for yourself that

Fisher offers the most complete chemical infor-

MSDS IS Only A mation available anywhere.
Phone Call Away.  FisherScientific ££8

*In Pennsylvania call 800-443-4092.

NATIONAL FLOW CYTOMETRY METHODS COURSE

DATES: May 12-16, 1986

LOCATION: Smith Kline & French Laboratories
Philadelphia, PA (USA)
Co-sponsored by
SMITH KLINE & FRENCH LABORATORIES
and
LOS ALAMOS NATIONAL LABORATORY
Co-Directors: Paul Karl Horan, Ph.D. (Smith Kline & French)
L. Scott Cram, Ph.D. (Los Alamos National Laboratory)

FACULTY
Noel Warner, Ph.D. Bruce Jensen, Ph.D.
Alan Waggoner, Ph.D. Paul Karl Horan, Ph.D.
Alemseged Truneh, Ph.D. Frank Dolbeare, Ph.D.
Dan Pinkel, Ph.D. Zbigniew Darzynkiewicz, Ph.D.
Katherine Muirhead, Ph.D. L. Scott Cram, Ph.D.
Zdenka Jonak, Ph.D. Kenneth D. Bauer, Ph.D.
James Jett, Ph.D. C. Bruce Bagwell, M.D., Ph.D.

SMITH KLINE & FRENCH SPECIAL LECTURER
DR. JOE GRAY: “The future of single cell genetic analysis”

COST: $525 includes coffee breaks, lunches, laboratory fees, and course manual. Please make
checks payable to “Flow Applications Course - FCMA”.

ENROLLMENT: To reserve a place (49 persons, maximum), send tuition and CV or statement of
flow cytometry experience/interests to
Dr. Paul Karl Horan, Course Co-director
Department of Cell Biology (L102)
Smith Kline & French Laboratories
709 Swedeland Rd.
Swedeland, PA 19406 USA

FURTHER INFORMATION: call (215) 270-4846
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Current Contents®
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You need timely access to arti-
cles published in thousands of
journals worldwide. And you can
get that access—quickly, easily—
with Current Contents®!
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From our local star to the ends

of the universe .

ASTRONOMY &
ASTROPHYSICS

This volume contains 24 articles published in Science between 1982-84,
ranging from the solar system to the pulsars at the very edge of the observ-
able universe. Research techniques and instruments described cover such
diverse topics as proton decay, the Very Large Array, and the planned
Space Station as a platform for future experiments.

Each article is self-contained, yet as a whole, the volume reveals a broad,
coherent, and contemporary picture of our astronomical universe. Selected
for their depth of coverage and breadth of topics by Morton S. Roberts,
Director of the National Radio Astronomy Observatory, these articles are of
interest to the entire scientific community.

Contents

I.  SOLAR SYSTEM
Sun’s Influence on Earth’s Atmosphere and Interplanetary
Space, J.V. Evans

Solar Flares, Proton Showers, and Space Shuttle, D.M.
Rust

Cosmic-Ray Record in Solar System Matter, R.C. Reedy,
J.R. Arnold, D. Lal

Ultraviolet Spectroscopy and Composition of Cometary
Ice, P.D. Feldman

Il.  STRUCTURE AND CONTENT OF THE GALAXY

New Milky Way, L. Blitz, M. Fich, S. Kulkarni
Most Luminous Stars, R.M. Humphreys and K. Davidson

Chromospheres, Transition Regions, and Coronas, E.
Bohm-Vitense

lntersge"ar Matter and Chemical Evolution, M. Peimbert,
A. Serrano, S. Torres-Peimbert

Formation of Stellar Systems from Interstellar Molecular
Clouds, R.D. Gehrz, D.C. Black, P.M. Solomon

Binary Stars, B. Paczynski

Dynamics of Globular Clusters, L. Spitzer, Jr.
Magnetic Activity of Sunlike Stars, A.H. Vaughan
Stars, Their Evolution and Stability, S. Chandrasekhar

lil.  GALAXIES AND COSMOLOGY

Most Distant Known Galaxies, R.G. Kron
Galactic Evolution...K.M. Strom and S.E. Strom
Rotation of Spiral Galaxies, V.C. Rubin

Quasars and Gravitational Lenses, E.L. Turner
Windows on a New Cosmology, G. Lake

Origin of Galaxies and Clusters...P.J.E. Peebles
Jets in Extragalactic Radio Sources, D.S. DeYoung
Quest for Origin of Elements, W.A. Fowler

Dark Night-Sky Riddle...E.R. Harrison

IV. INSTRUMENTATION
Radio Astronomy with Very Large Array, R.M. Hjellming
and R.C. Bignell

Space Research in the Era of the Space Station, K.J. Frost
and F.B. McDonald

400pp., fully indexed and illustrated; color plates

Hardcover $29.95, AAAS member price $23.95 [ISBN 0-87168-311-3

Softcover $17.95, AAAS member price $14.35

ISBN 0-87168-275-3

Order from Sales Department, Box AA, AAAS, 1333 H Street, NW, Washington, DC 20005. Add $1.50 postage
and handling per order; allow 4-6 weeks for delivery. Available in bookstores through Birkhiduser Boston.




A world-wide scientific Ares-Serono Symposia is an independent
foundation, created in 1971, to promote
scientific research in all disciplines

research organization
for human health and welfare. which contribute towards improving human health.
a : This aim is pursued by means
A center for promotlon of of congresses, courses, seminars

scientific and cultural activities. and specialized studies.

THE CARE TO MEET, TO KNOW,
TO UNDERSTAND.
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Some of the international meetings scheduled for 1986 are:

Biological Regulation of Cell Proliferation Recent Advances in Adrenal Regulation and

9th International Chalone Conference Function

Milan, March 3-6 Madrid, Sept. 19-20

Scientific Organization: E.E. Polli (I) Scientific Organization: M. Lipsett (USA),

and O.H. Iversen (N) G. Chrousos (USA) and L. Loriaux (USA)

The Control of Follicle Development, Ovulation Fertility Regulation Today and Tomorrow >
and Luteal Function: Lessons from In Vitro Stockholm, Sept. 29-30, Oct. 1 G O g
Fertilization Scientific Organization: E. Diczfalusy (S) and . cO ﬂ Ll

Paris, April 7-9 M. Bygdeman (S
Scientific Organization: F. Naftolin (USA) and

)
A H. DeCherney (USA
Dexamethasone-Suppressible Hyperaldosteronism
Rome, June 5-6 ARES
Scientific Organization: M.I. New (USA) k SERONO
Corticosteroids and Peptide Hormones in SYMPQOSIA

Hypertension
Mannheim, Sept. 6-7 Do you know all the advantages that o
Scientific Organization: E.G. Biglieri (USA), the Ares-Serono Symposia Congress Card offers? s 0%

F. Mantero (I) and P. Vecsei (D) Please fill in this form and mail to Ares-Serono Symposia for information Y&;:Ztgoﬂe'



OLYMPUS

The Image of Quality

Introducing
the New VANOX. : N L

A breakthrough in
research capability.

The quality of any research microscope relies on the
interrelationship of optical performance, computer
intelligence and mechanical capability. For more than
six decades, Olympus has dedicated itself to develop-
ment of a unique fusion of these distinct disciplines.

Nowhere is this achievement better exemplified than
in the all-new Vanox Research Microscope System. An
innovative concept that builds into the System’s models a
broad range of skills and versatility traditionally requiring
attachments, accessories and add-ons to limited-
capability microscopes...all make the new Vanox the
most significant contribution to research microscopes in
over a decade.

Some of the built-in innovations include three photo-
graphic ports for cine, 35mm or large format cameras,
auto-exposure with spot or integrated measurements, 9
light balancing filters, choice of condensers and

illuminators, including Koehler, and so much more

that only a hands-on experience can attempt to show

the breakthrough quality of the new Vanox models.

Arrange a demonstration now by contacting Olympus
Corporation, Precision Instrument Division, 4 Nevada

Drive, Lake Success, NY 11042-1179. Phone toll-free

1(800) 446-5967.

OLYMPUS

In Canada: W. Carsen Co., Ltd., Ontario

For literature circle reader service number 8
For a demonstration circle reader service number 9

686 SCIENCE, VOL. 231



Advance Registration Form St
AAAS Annual Meeting 4+ Philadelphia ¢ 25-30 May 1986
Mail to: AAAS Meetings Office, Dept. R, 1333 H Street, NW, Washington; DC 20005

Please type or print clearly

Name of registrant

(Last) (First & initial)
Name of spouse registrant

(Last) (First & initial)
Institution/Company
(To be printed on badge) (Registrant)

(Spouse registrant)
Mailing address

(Street)

(City/State) (Zip code) (Telephone number)
Convention address :
(Where you can be reached) (Hotel and/or telephone number)
. ) . Sun Mon Tue Wed Thu Fn

Check days on which you will attend meeting: O 0O 0O4g 0Odg

[ Check here if you need special services due to a handicap; we will contact
you before the meeting.

Name(s) of new member(s):

m Your registration badge, receipt, and vaucher for full Program and Abstracts will be mailed to
you in mid-April.  mRegistrations received after 9 May will be held at the Advance Registrants’
Desk at the Franklin Plaza Hotel. ® Refund requests must be made by letter or telegram to the
above address before 16 May 1986 and will be honored after the Meeting. No refunds are made
on cancellations received after this date.  ® Student registration fees apply to full-time under-
graduate or graduate students only.

Advance Registration Fees:

Member ($50) ... ...... ... ... .. .. $
Nonmember ($65) ............... $
Student or retired ($25)........ ... $
High school teacher ($25) .. ...... $__
Spouse ($25). ... $

Join AAAS—register as a member:
(Add dues to member registration fee above)

*Single membership dues ($65) .. $

“Double [member & spouse] ($82) .. $
*Single student or retired ($40) ... $
*Double student or retired ($57) .. $

Retired or spouse membership
without Science ($17) ......... $
TOTAL AMOUNT $__

[ Check enclosed

Charge my [J VISA [ MASTERCARD
Card number Expires
Signature

*Membership includes 51 issues of Science. In-
quire for Canadian and other foreign rates.

Hotel Reservation Form
AAAS Annual Meeting 4+ Philadelphia ¢ 25-30 May 1986
Mail to: Philadelphia Convention BUreau, AAAS Housing Dept., 3 Penn Ctr. Plaza, Suite 2020, Philadelphia, PA 19102

Send confirmation to:

Name
(Last) (First & initialy
Mailing Address
(Street)
(City/State) (Zip code) (Telephone number)
Other occupant(s) of room:
(Name) (Name)

Indicate special housing needs due to a handicap: [] wheelchair accessible

room; other

Charge my major credit card (card type):
Card No.

Expires

Signature

Hotel Rates (Add 9%: 6% sales and 3% occupancy tax). Indicate 1st, 2nd, and 3rd
choice of hotel; check appropriate box for type of room desired.

) . Double or Parlor + 1 Parlor + 2
Choice Hotel Single Twin Bedrm. Bedrms.
Franklin Plaza %69 [13%79 [ $140 &up [ $365 & up
Hershey Philadelphia %69 [J9%79 %150 & up  [1%$219 & up
Holiday Inn - Center City s67 [1%77 [1%$147 & up —

Arrival date

Time Oam. Jpm
Departure date

Time Oam Jpm.

Be sure to list definite arrival and departure dates
and times. Reservations will be held only until 6 p.m.
unless accompanied by 1 night's deposit or major
credit card guarantee. i

m Reservations must be submitted to the Housing
Department (address above) on this official form by
2 May 1986. Reservations received after this cut-off
date are conditional on space availability. m Con-
firmations will come directly from the hotels. Can-
cellations must be sent to the Housing Department
until cut-off date. Make name and date changes
(and cancellations after 2 May) directly with the
hotel.

® Rollaway beds or extra persan in room: Franklin
Plaza, $10; Hershey, $10; Holiday Inn, $7.

® Children accommodated free of charge in same
room with parents: Franklin Plaza, to age 14;
Hershey and Holiday Inn, to age 18.





