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We Make Only One Product.
And We Make It Bettr Anyone Else.

Introducing cellgro™ cell culture media, now
available through major scientific distributors. Cell

We understand that the last thing you need to
worty about is another variable—especially in the cell culturc
media you use. That s why Mediatech developed cellgro.™

To make cellgro™ the best, we go beyond required standards.
We start with water for injection—even out steam is pure. In
production, we use sophisticated monitoring systems, a highly-
automated Class 100 dispensing room, and 316L stainless-steel
lined ovens, tanks and piping. All these measures optimize
sterile conditions and make low endotoxin levels the norm—
not the exception.

Extensive product testing and stringent release standards
assure consistently high quality. Functional tests on all media

TM extend for three passages on three cell lines—a
diploid and two heteroploids. Plus, selected media
‘ are hybridoma-tested, at no extra cost.

We also test for endotoxins by the LAL chromogenic assay.
Our release standard for liquid media is < 0.25 EU/ml (.025
ng/ml, reference FDA standard EC-5). Anything else is
not acceptable for release. Final biological tests include in-house
membrane filtration for sterility and mycoplasma testing pet-
formed outside the facility.

For special formulations, test results by lot, and technical
assistance, call 1-800-CELLGRO. Contact your local scientific
dlstnbutor for price and order information.

Cellgro™ will change the way you think about media. Get
the right solution to work for you.

MEDIATECH/DIVISION OF SYBRON CORPORATION 13884 Park Center Road, Herndon, Virginia 22071 1-800-CELLGRO

Cellgro™

Quality, Consistency, Availability.
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COVER Chart of San Francisco Bay drawn following the bay’s discovery in
1769 by Spanish colonizers. The region remained isolated until the discovery of
gold in 1848 ushered California and its largest estuary into a century of rapid
change. See page 567. [From manuscript map in Ministerio de Guerra Archives,
Madrid, by José de Canizares, pilot of the Spanish vessel San Carlos, 1776. Photo
courtesy of Bancroft Library, University of California, Berkeley 94720]
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From our loczl star to the ends

of the universz .

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.
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Golden gateway tamished

ince Gold Rush days, major
changes have taken place in the

San Francisco Bay (cover) estuary
where the Sacramento and San Joaquin
rivers meet the Pacific Ocean (page
567). Settlers moving to San Francisco
in the mid-1800’s increased the city’s
population from 400 to 25,000 people
1n just 2 years; settlements also flour-
ished in the Sierra Nevada foothills and
the Central Valley. Early on, the gold-
mining industry choked the river system
with debris, and the farmers diverted
water for irrigation (a practice that con-
tinues today on a larger scale). In time,
these and other factors contributed to
dramatic changes in the interacting
physical, chemical, and biological pro-
cesses of the estuary. Nichols e al.
evaluate the changing ecology of the
system, the disturbances to the food
web, and the deleterious consequences
of a declining percentage of freshwater
mixing with seawater in the estuary, of
domestic and industrial waste dumping,
and of land reclamation projects. Infor-
mation on causal relations has produced
some positive outcomes: for instance,
construction of a drain project was
stopped when deaths and deformities in
birds were linked to leaching and con-
centration of selenium by irrigation wa-
ter. But the future well-being of the
estuary will depend on continuing
awareness of the balance between ex-
ploitation and preservation of this in-
valuable resource.

Evolution of earth’s
climate

ramatic changes in earth’s cli-
D mate during the last 100 mil-
lion years, including the forma-

tion of permanent ice caps at the poles,
may have resulted from seasonal tem-
rature changes rather than from ma-
jor year-round cooling or warming of
the planet (page 579). Temperatures
today are strongly affected by the distri-
butions of land masses and oceans; an-
cient temperatures may also have de-
pended on the land-sea configuration.
Crowley et al. developed a model for
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defining isotherms (lines connecting re-
gions of equal temperatures around the
globe), simulated the current seasonal
cycles with contemporary data, and
then simulated summer temperatures
tens of millions of years ago. Around 60
million years ago, as the breakup of the
supercontinent Pangaea progressed and
smaller continents drifted poleward,
Greenland became isolated from other
land masses, and its summer tempera-
ture dropped by more than 10°C in a
20-million-year interval. The surround-
ing marine environment helped stabi-
lize conditions over the land so that
summers were not warm enough to
melt the winter snow and ice. Simula-
tions for Antarctica before and after its
separation from Australia showed a
summer temperature drop of 5° to 8°C.
Cooling during this period is docu-
mented in both marine and land rec-
ords, further narrowing the beginnings
of the formation of the ice caps to about
40 million years ago. At other times
during its evolution, the earth may have
been ice-free, not because of an overall
warming trend but because there was
sufficient summer heat to melt winter
ice and snow.

Strain accumulation and
earthquake predictions

arthquakes occur frequently in
the region where Alaska arcs into

the Aleutian Islands (page 585).
There, the Pacific plate is slipping under
the North American plate, and such
subduction sets off earthquakes
throughout the chain of volcanic is-
lands. Two locations along the arc, the
Yakataga and Shumagin seismic gaps,
are considered prime candidates for gx

~ ture mﬁmres because no great earth-

uakes have occurred at either gap since

e bcginning of this century. Savage et
al. measured strain accumulation in
these regions and found that at the
Yakataga gap the accumulation rate in-
dicates that a great earthquake is possi-
ble in the future. At Shumagin gap, the
rate of strain accumulation was unex-
pectedly low. Either subduction in that
zone has changed and will no longer be
accompanied by great earthquakes as in

the past, or subduction and strain accu-
mulation are episodic rather than cumu-
lative; in cither case, buildup of strain
apparently cannot be used in earth-
quake prediction.

Herbivores orchestrate
algal rhythms

innesota’s Pleasant Pond con-

tains a community of algae

with reproductive and mortal-

ity rates that are affected by a prey-
redator relation with the crustacean
erbivore, Daplmia pulex (page 605).
Sterner found that although the mortal-
ity rate of the algae was cﬁrcctly related
to herbivore density, the herbivores also
enriched the pond water. By providing
nitrogen (an otherwise Lmiting re-
source) to the pond, the herbivores
enhanced the reproductive rate of the
algae. Thus, in more than one way, the
actions of the grazers affect the popula-
tion dynamics in this aquatic food web.

Plant tumor induction

n two biosynthetic steps, simple
Iamino acids can be converted to
powerful hormones that promote
tumor fgrowth in plants (page 616).
Cells of the plant tumors called crown
galls grow well in tissue culture without
addition of hormones, in contrast to
normal plant cells that must be regularly
supplemented. The soil bacterium Agro-
bacterium tumefaciens causes crown galls
by transferring to the plant cell a piece
of DNA that contains several genes,
two of which have been shown to pro-
mote gall cell growth in culture. The
E;otein produced by one of the genes is
own to convert a precursor molecule
to an auxin, a natural plant hormone.
Using genetic engineering techniques,
Thomashow et al. have now shown that
the product of the other gene can cata-
lgze synthesis of the auxin precursor
om a simple amino acid, L-trypto-
phan. Expression of the two genes in
plant cells thus apparently contributes
to altered cell proEchration and matura-
tion through hormonal activities, and
the result is tumor development.
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he Breaking of Bodies and Minds
Torture, Psychiatric Abuse, and the Health Professions

A documentation of systematic use and effects of physical and
mental torture throughout the world

Edited by Eric Stover
and Elena O. Nightingale

With a Foreword by
David A. Hamburg

Contents
Part I Torture

Torture and the Ethics of Medicine
Albert R. Jonsen and Leonard Sagan

Victims of. Torture:
Two Testimonies
Compiled by Cornelius A. Kolff
and Roscius N. Doan

Physical and Psychiatric Effects
of Torture: Two Medical Studies
Federico Allodi, Glenn R. Randall,
and others

Torture on Trial: The Case of
Joelito Filartiga and
the Clinic of Hope
Richard Pierre Claude

Medical Action Against Torture
Eric Stover and
Michael Nelson

Part 11

Psychiatrists and Dissenters
in the Soviet Union
Sidney Bloch and Peter Reddaway

Psychiatric Abuse

A Question of Conscience
The Cases of Alexei Nikitin
and Anatolyi Koryagin
Kevin Close
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Anatolyi Koryagin

The Case of General Grigorenko:
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The World of Soviet Psychiatry
Walter Reich

A Response to Psychiatric Abuse
Paul Chodoff and Ellen Mercer

Toward the Prevention of Torture
and Psychiatric Abuse
Elena O. Nightingale and
Eric Stover

This eye-opening book brings together
for the first time writings on the role of
medical personnel in cases of torture
and psychiatric abuse. Through anal-
yses and case histories, psychiatrists
and other health care professionals,
political scientists, ethicists, and other
writers discuss the systematic use and
effects of physical and mental torture
in the Soviet Union, Latin America,
and other parts of the world.

The book also details the complicity of
an alarming number of medical per-
sonnel in torture and psychiatric
abuse and examines the ways in which
governments use a medical rationale
to seek legitimacy for human destruc-
tion. Finally, it describes efforts by
medical and other associations both to
combat offensive practices and treat
victims.

The Breaking of Bodies and
Minds is important reading for
anyone concerned with the
preservation of basic human rights.

1985 352 pages

Paperbound $11.95; AAAS members $9.50
Hardcover $21.95; AAAS members $17.50

Order from AAAS Marketing, Dept. ES, 1333 H
Street, NW, 8th Floor, Washington, DC 20005.

Please add $1.50 postage and handling per
order. Allow 6-8 weeks for delivery. To charge
your order to VISA or Mastercard, please call the
Sales Department at (202) 326-6405.

Published by
W.H. Freeman and Company
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New Risks of Prejudice, Ethnocentrism, and Violence

he world is now, as it has been for a long time, awash in a sea of ethnocentrism,

prejudice, and violent conflict. The worldwide historical record is full of hateful and

destructive indulgences based on religious, racial, and other distinctions—holy wars
of one sort or another. What is new is the destructive power of our weaponry: nuclear,
enhanced conventional, chemical, and biological. Moreover, the worldwide spread of
technical capability, the miniaturization of weapons, the widely broadcast justifications for
violence, and the upsurge of fanatical behavior are occurring in ways that can readily provide
the stuff of very deadly conflicts. To be blunt, we have a rapidly growing capacity to make
life everywhere absolutely miserable and disastrous.

Centuries ago, it was common for military conquerors to put captives to the sword or
to reduce them to slavery. By the end of the 19th century, it was widely believed that we had
achieved a sufficiently civilized status to make such horrors impossible. Yet the world since
then has seen near extermination of peoples, massacres, and massive deportations. We have
learned and are continuing to learn how great the horrors can be when supposedly civilized
nations set about destroying depreciated people.

In a world full of hatred, repression, terrorism, small wars, and preparation for immense
wars, human conflict is a subject that deserves the most careful and searching inquiry. The
stakes are now so high that there is an urgent need for cooperative engagement with these
problems over a wide range of inquiry involving the physical, biological, behavioral, and
social sciences. There is no royal road to truth, no single perspective that offers overriding
promise. Just as the sources and manifestations of human conflict are immensely varied, so
too are there many useful approaches to understanding, preventing, and resolving conflict.

Conflict and its prevention or resolution have not been major subjects for scholarly
inquiry until quite recently, and even now they attract only marginal interest in many of the
world’s great research institutions. Nevertheless, some interesting and useful work is being
done, including research on biological evolution and mechanisms of aggressive behavior;
deep inquiry into the origin and resolution of past conflicts and study of contemporary
conflicts; formulation of fundamental concepts pertinent to a wide range of conflicts;
experimental research on simulated conflicts; the study of negotiations, both in real-life
circumstances and in simulated ones; the study of various intergroup and international
institutions as they affect conflict; research specifically focusing on issues of war and peace;
and the study of conflicts at various levels of organization, such as families, communities,
and nations, in the search for common factors and principles, so that discoveries at one level
may illuminate issues at another level. The strengthening of both experimental and
observational research, keeping in mind actual conflict and real-world decision-makers,
could probably lead to major contributions in the next decade.

It is certainly not beyond human ingenuity to move this subject higher on the world’s
agenda. Strong organizations covering wide sectors of science, technology, and education
can take a more active role in coping with this critical issue. The scientific community is the
closest approximation we now have to a truly international community, sharing certain
fundamental interests, values, and standards as well as certain basic curiosities about the
nature of matter, life, behavior, and the universe. The shared quest for understanding is one
that knows no national boundaries, no inherent prejudices, no necessary ethnocentrism, and
no barriers to the free play of information and ideas. To some extent, the scientific
community can provide a model for human relations that might transcend some of the
barriers that have long plagued us and have now become so dangerous.

In a fundamental way, the modern world is the creation of science and technology in all
of its aspects—those we relish and those we fear. The time is ripe for the scientific
community to provide worldwide leadership in addressing the ubiquity of prejudice, the
profound and pervasive impact of ethnocentrism, and the greatly enhanced risks of these
ancient orientations in the rapidly changing world of the late 20th century.—DAvID A.
HAMBURG, President, Carnegie Corporation of New York, New York 10022
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PUBLICATIUS®
BIOMEDICAL LABORATORY COMPUTING QUALITY

- tw K ; CHARTS AND
o week course G HS

An intensive lecture and laboratory course will be given at Rockefeller from your IBM PC, XT, AT
University from July 7-18, 1986. The goal is to develop competence with and HP or compatible plotter
hardware and software tools for performing computerized biomedical ervec or cowe oek0 sPACE
experiments. Personal computers augmented with laboratory peripherals ' '

and systems involving multicomputers will be featured in the laboratory.

Topics will include: The programming language Modula 2, the packaged
sofftware system, “ASYST”, and the use of the “AMPOS” multiprocessor
system for multiple real time tasks at high data rates.

.0

APICAL 133-Xa COUNT RATE (2 WAX)

Applications for admission are invited from biomedical scientists in the form

of an abbreviated NIH grant proposal; ie. pages 1 and 2, biographical o T o
skefch, research accomplishments and present research plans. Tuifion is ° ” e e
free and lodging will be provided without cost fo the participants. Facilities o Error Bars e Smooth lines,
are available for 12 students. These will be selected by a review commiftee. Clean diagonals e Movable
Labels e Log and Semi-log scales
Faculty: Kaare Christian, Ronald Mackintosh, Paul Rosen, Robert Schoen- e and more. . .
feld & Owen Smith. Load data from Keyboard or disk,
any ASCII or DIF file (including
For more information contact: LOTUS 123)
Dr. Robert L. Schoenfeld . This and other new microcomputer
Laboratory Of Electronics tools for the scientist. Call or write
Rockefeller University ) for our FREE catalog.
1230 York Avenue
New York, N.Y. 10021 ]ANDEL SCIENTIHC
(212) 570-8613 2656 Bridgeway, Sausalito, CA 94965

800-874-1888 (outside CA)
415-331-3022 (inside CA)

BURN YOUR REFERENCE CARDS! e

™ SCIENCE EDUCATION IN
REF-11 GLOBAL PERSPECTIVE

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

LEssons FROM FIVE COUNTRIES
Edited by Margrete S. Klein and

O] Searches for any combination of authors, years of publication, F. James Rutherford
reference title (or any words in the titie), and topics covered
by the reference This new AAAS book takes a global perspective
O Formats bibliographies exactly as you want them to discover what mi ght be learned from other
O Alphabetizes references [0 Menu driven dialogue . . . .
O] Abbreviates journal tittes [ Compact storage format countries to improve the' quality of US science
T Runs on any video terminal (J 20 lines of comments for and mathematics education. It provides a de-
and printer sach reference tailed examination of innovative science educa-

tion systems in the Soviet Union, the People’s

Republic of China, the two Germanies, and

$ 00 Japan. This comparative study will assist U.S.
250 educators, lawmakers, and the public in develop-

ing an understanding of this international per-

IBM PC/XT/AT, MS-DOS, CP/M 80 . .. SI 9500

RT-11, TSX-Plus, RSX-11,P/0S . ... ..

S 00 :
VAX/VMS (native mode) . ........... 350 spective.
™ ANY $22.00; softcover, 220pp. ;
vantL $1590 MANUAL $2()00 Published by Westview Press for AAAS; order from

Westview Press, 5500 Central Avenue, Boulder, CO
80301. Please add $2.00 postage and handling for
one copy, $1.00 for each additional copy.

322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 72 % sales tax.

Circle No. 167 on Readers’ Service Card



New from AAAS

THE The Verification

VERIFICATION Challenge
CHAU.ENGE Problems and Promise of

Strategic Nuclear

Problems and Promjse of Strategic "--{ . . .
Stlecy. itia Nerifdion” 7 7 Arms Control Verification

by
Richard A. Scribner,
Theodore Ralston, and

William Metz

R.A. Scribner
1.J. Raiston IR, ST 1Y Y
W.D. Metz : :i\'~“ LR

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.




Announcing a new book from Science

Biotechnology &
Biological Frontiers

This volume consists of 36 outstanding papers from Science by
136 scientists representing industrial, university, and gov-
ernmental laboratories worldwide. Covering the most important
topics at the foretront of biological research and development,
this book contains both fundamental research techniques and
practical applications. Of interest to researchers and students in
all fields of biology, agriculture, and the health sciences, the
volume is fully indexed and available in both hard and soft
copies. |

Topics covered

Monoclonal antibodies * Modulation synapses ¢ Genetic engineering
Plant genetic materials * Growth stimulation < Cellular oncogenes
In situ hybridization * Gene transcription * Protein engineering
Enzyme catalysts ¢+ Recombinant DNA ¢ Viral mutations * Bioreactors
Directed mutagenesis ¢ Feedstock chemicals ¢ Microbial products
Sequence duplication ¢ Protein sequencing * Antibody diversity
Genetic transfer « RNA polymerase ¢ Viral enhancers ¢ Interferon
Single-cell proteins ¢ Insecticides ¢ Forest yields ¢ Gene fusion
Surface molecules ¢ Cell mutations * Plant breeding ¢ Biosynthesis
Histocompatibility * Translocation ¢ Protein sites * Immunotoxins

Edited by Philip H. Abelson, Editor, Science

Hardcover $29.95, AAAS member price $23.95 ISBN 0-87168-308-3
Paperbound $14.95, AAAS member price $11.95 ISBN 0-87168-226-4
550 pages, illustrated with tables and figures

Order from AAAS Marketing Department, 1333 H Street, NW,
Department 2, Washington, DC 20005.

Please add $1.50 postage and handling per order. Allow 4-6 weeks for delivery.




R&D and the
Budget Crisis

Eleventh Annual AAAS Colloquium
on R&D Policy

26 & 27 March 1986
Capital Hilton 4 Washington, DC

4+ Discussion will be based on AAAS Beport XI: Research and Development,
FY 1987, a timely and comprehensive analysis of the proposals for R&D in
the FY 1987 budget prepared by AAAS and a group of its affiliated scientific,
engineering, and higher education associations. Registrants will also receive
Proceedings fo]lf g the Colloqulum and Congresswnal Action on R&D in

4 Trends and prospects for R&D in defense, energy, health space, and other
areas wﬂl be expl red by leaders fnom mdustxy, unlversmes, agenoles of the

&D, f.sponses by the smentlﬁc-techmcal commuruty, pubhc
and pnvate roles in research and strategles for govemment~mdustry
cooperauon - » . . -

rther detalls ’ write: AAAS R&D Co]loqulum, Publlc Seotor Programs,
Street, NW Washlngten, DC 200()5 ,

Sponsored by the AAAS Lommlttee on Smenoe, . |
™ _En meermg, and Pubhc Pohcy

Amerlcan Assocmtl.n ',for the Advancement of Scienc
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11th AAAS R&D Colloquium ADVANCE

Washington, D.C. REGISTRATION
26-27 March 1986 FORM
S2

The Capital Hilton, 16th & K Streets, NW., Washington, D.C.

Please Type or Print Clearly REGISTRATION FEES
Name $165 Full (meals and publications)  $§
(last) (first and initial)
Affiliation ] $125 Partial (publications only) -
Mailing Address T $ 60 Student (publications only) -
v SEPARATE MEAL TICKETS
(city) (state and zip) (telephone number)
[J Check enclosed or charge to my (] VISA or () MASTERCARD $ 20 Lunch, Wednesday (26 Mar)

$ 7 Breakfast, Thursday (27 Mar.)
$ 20 Lunch, Thursday (27 Mar.)
TOTAL AMOUNT: $__

Card No. Expiration Date

Cardholder's signature

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

Packets will be mailed to preregistrants on about 12 March; registrations received after 12 March will be held at the AAAS
Registration Desk in the Capital Hilton. Refund Policy: Advance registration fees and meal tickets will be refunded for
cancellations received by 24 March; no refunds will be made on cancellations received after this date.

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. All
registrants receive AAAS Report XI: Research and Development, FY 1987 before or at the Colloguium, published Proceedings
after the meeting, and a supplementary report, Congressional Action on R&D in the FY 1987 Budget, in the fall.

Mail registration form to: AAAS Meetings, R&D Forum Registration, 1333 H Street, N.W.,, Washington, D.C. 20005

Capital Hilton Hotel Reservation
AAAS R&D Colloquium ¢ 26—-27 March 1986

(Reservations received after 28 February cannot be guaranteed)

Send confirmation to:

Name Street

City State Zip Telephone No.

Other occupants of room: Name Name

Room: [ Single ($115)* [J Double ($135)* (1 Twin ($135)* *Add 10% D.C. sales tax and $1 occupancy tax.
Arrival: Date___~~ Time______ Departure: Date____ Time

Be sure to list definite arrival and departure time. Check-in time is 3:00 p.m.; check-out time is 12 noon.

Special housing needs due to handicap

Enclose separate check, made out to The Capital Hilton, for first night's room deposit or provide major credit card
information: ’

Credit Card Name Number Expiration Date

Cardholder’s signature

Mail hotel reservation form to: Reservations, The Capital Hilton, 16th & K Streets, N.W.,, Washington, D.C. 20036
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