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COVER Vertical section through 15-cm-high sand boil caused by liquefaction
during the 24 November 1987 Superstition Hills, California, earthquake. Alter-
nating layers of fine (dark) and coarse (light) sediment indicate that discharge rate
through the feeder dike in the reddish-brown soil beneath the sand boil was variable.
See page 56. [Photograph by T. C. Hanks, U.S. Geological Survey, Menlo Park, CA
94025]
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Therapeutic purines and
analogs

MosT half a century ago the

idea was formulated that nucleic

acid bases—which were needed
bv all cells but were taken up more
readily by those that were dividing rap-
idly—might be exploited for use in
stopping the growth of cancer cells and
infectious agents. A scarch was there-
fore begun for cytotoxic and therapeu-
tic analogs of purines and pyrimidines.
This scarch has had dazzling clinical as
well as basic science pavoffs. Gertrude
Elion describes highlights of the work
on purine analogs for which she and
George Hitchings shared—with James
Black—a Nobel Prize in 1988 (page
41). The first clinical success came 1n
the carly 1950s: children with leukemia
responded well to the drug 6-mercapto-
purine, and today 6-mercaptopurine re-
mains part of the combination chemo-
therapy that cures most children with
this discasc. Later, azathioprine, an im-
munosuppressive agent, was developed
and put to usc in the treatment of
autoimmunec discases and as a suppres-
sor during organ transplantation. More
recently, acvclovir, an antiviral has been
used for treating genital herpes and
shingles and for suppressing viral infec-
tions in immunocompromised paticnts.
The rescarch has explored both normal
and aberrant pathways of purine metab-
olism and thus has also led to the
development of drugs for metabolic dis-
eases such as gout.

Old cold life oases

HE growth of communities of

marine organisms, the so-called

“life oases,” around cold seeps on
occan floors is not a new phenomenon:
fossils and geochemical evidence from
two islands in the Canadian Arctic trace
life oases at cold sceps back to the Early
Cretaccous (some 140 million vears
ago) (page 53). The scep communitics
on Ellef Ringnes Island and Prince Pat-
rick Island were, like modern scep com-
munitics, based around chemosynthetic
bacteria that used methane as their ener-
gy source; the methane oozed through
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faults onto the ocean floor. As the bac-
teria oxidized methane, they produced
carbon dioxide with a distinctive iso-
tope signature; the carbon dioxide was
incorporated into carbonate rocks. A
crust of carbonate formed at the ocean—
sca floor interface, and gas pressure
from below caused cracking; sceping
hvdrogen sulfide created a corrosive
environment conducive to pvrite pre-
cipitation. The food web that developed
around the bactenia included various
grazing and filtering organisms—tubc
worms (with telltale  pyrite-coated
tubes), bivalves, gastropods, brachio-
pods, fishes, and others. Although the
sources of the methane and hydrogen
sulfide are unclear, Beauchamp et al.
note that since hvdrocarbon-rich fluids
once seeped to the surface in this arca
there may still be oil or gas beneath the
surface.

Liquefaction of
Superstition Hills

N 24 November 1987, an

carthquake struck the Imperial

Valley of California. An array
of instruments that had been installed 5
vears carlier in the nearby flood plain of
the Alamo River monitored both the
changes in the pore-water pressure in
the natural siley sand laver and the
shaking of the carth above and below
the laver (page 56). Surprisingly, and in
contrast to laboratory cxperiments in
which liquefaction occurs at the same
time as strong shaking, pore-water pres-
surcs rose only slowly as the shaking
intensified, and the sandy laver com-
pletelv liquefied only well after the
strong carthquake motions had ceased.
Water and muddy sediments crupted
from the carth, turning the site into a
quagmire (cover). Holzer er al. suggest
that complete liquefaction may have
been delayed untl uneven pore-water
pressures  were redistributed in  the
ground. An understanding of the dy-
namics of liquefaction i1s important for
cevaluating contemporary  carthquake
hazards and for palcoscismologic ana-
lvses, because ancient sand boils are
used for dating prehistoric carthquakes
and estimating their magnicudes.

New vaccine strategy

HE flagella of Salmonella have

been used as the carriers of cpi-

topes (foreign determinants) in a
new type of vaccine (page 70). Flagella
are prominently positioned on the bac-
terial surtace and are, themselves, highly
immunogenic. Into the hypervariable
region of the (previously cloned) gene
for the flagellin protein, Newton er al.
inserted a synthetic oligonucleotide cor-
responding to an epitope of cholera
toxin. The flagellin protein tolerated the
insertion and assembled properly. Chi-
meric flagellin was expressed at the sur-
face of attenuated Salmonella organisms
and, in mice, induced an immunce re-
sponsc specific for the cpitope. This
delivery svstem may be able to present
many different types of cpitopes for
immunc responses and is alrcady being
assessed for use with cpitopes derived
from several other bacteria and viruscs.

Sensing scents

LECTROPHYSIOLOGIC studies of

single olfactory cells—both iso-

lated cells and cells in tissue
slices—are clucidating how odors arc
detected (page 79). The cells, from sala-
manders, were exposed to an “odorant
cocktail” containing micromolar or
higher amounts og several aromatic
compounds. As the cockrail “puff” ar-
rived at the cell surface (in about 20
milliscconds), clectrodes at individual
cells recorded an inward current that
occurred in response to potassium ions
in the mixture; after a delay of hundreds
of milliseconds, constituents of the
cocktail generated their ion current.
Firestein and Werblin point out that the
responsc kinetics—both the delay in the
response and the shape of the dose-
responsc curve—are consistent with in-
volvement of a sccond messenger in
olfaction: instead of acting directly on
membrane ion channels, the odorants
mav stimulate an enzyme cascade that is
instrumental in gating the ion channcl
in the membrane. The biochemistry and
biophysics of odor detection by olfac-
torv cells and of light detection by
photoreceptor cells may be very similar.
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Scare of the Week

he fable of the boy who cried wolf is as pertinent today as it was in Aesop’s time. We

are being subjected to the scare of the week. Some of these scares may reflect real

dangers, but they are becoming obscured by a cacophany of false or exaggerated
ones. Two that hit the headlines recently illustrate quite different problems.

The first was a highly publicized announcement by the Natural Resources Defense
Council that Alar-treated apples would cause thousands of cancer deaths to children. The
reaction was predictable: school districts quickly canceled apple distribution and the fruit
piled up on grocery shelves. The facts came more slowly. Only 5% of apples are treated with
Alar, and in that 5% the levels of Alar are well below conservative Environmental Protection
Agency tolerances. Even in a worst case scenario the probability of cancer among the
affected group would change from 25% to 25.025%. When health commissioners
announced the facts, the country returned to normal and apples were returned to school
districts and grocery shelves. However, serious psychological and financial damage was
sustained.

It is time to recognize that public interest groups have conflicts of interest, just as do
business groups, even though their public positions are orthogonal. Businesses prefer to be
out of the limelight; public interest groups like to be in it. Because they are selling products
in the marketplace, businesses downplay discussions of hazard. Because public interest
groups acquire members by publicity, they emphasize hazards. Each group convinces itself
that its worthy goals justify oversimplification to an “ignorant” public. Businesses today
have product liability and can incur legal damages if they place a dangerous product on the
market. Public interest groups have no such constraints at the moment; it may be time to
develop appropriate ones so that victims of irresponsible information have redress. Public
interest groups, as well as apple growers, contribute importantly to our society, but both
groups should be accountable for their acts.

The second scare was the banning of Chilean grapes after a terrorist threat and the
finding of traces of a little cyanide in two grapes. On the surface it resembles the Alar scare:
the amounts of cyanide were found to be negligible, so the job losses and the ensuing ill will
created among Chilean farmers seemed disproportionate in retrospect. The difference is that
eating too much cyanide can cause instant death, whereas Alar presents a possible danger
only over a lifetime of consumption and that scare required no instantaneous action.
Although the Chilean grape scare may have been more justifiable, a reevaluation suggests
that a less extreme reaction would have been more appropriate.

The overreaction in these cases has as its background the present climate in our society
in which complete safety without cost is seen as a feasible goal. The possibility of danger,
therefore, is perceived to result from chicanery, negligence, or incompetence. In such a
climate, officials respond with extreme measures. Because increased costs in either the
affected products or in taxes are not obviously linked to these official actions, the system
becomes tilted to overreaction. A certain balance is necessary to prevent the costs of
legitimate safety measures from becoming prohibitive. A graphic illustration of this problem
surfaced recently with the arrest in Los Angeles of a person who admitted having made
about a hundred bomb threats to airlines, all false, each of which had been investigated by
authorities. If every threat causes flights to be canceled or fruit to be removed from grocery
shelves, terrorists and psychotics will soon be able to grind society to a halt. On the other
hand, the alternative of broadcasting each threat, caveat emptor with a vengeance, would
soon cause all warnings to be ignored.

To thread our way between real dangers and false alarms, we must often let officials
decide which terrorist threats deserve wide publicity, and the public must be understanding
of risk as well. Because these officials cannot always be right they deserve to be judged on an
overall record, not from the certainty of hindsight. The public must recognize that a risk-free
society is not only impossible, but intolerably expensive. At some point the real danger of
too much pesticide must be balanced against the value to poor people of cheaper fruit. There
are numerous deaths from falls down stairs in the home every year, but we do not advocate
that all staircases be replaced by elevators. Scares of the week are in the same category. We
cannot afford to be complacent about real threats, but we must remember that to be alive is
to be at risk. —DANIEL E. KOSHIAND, JR.

EDITORIAL



Three ways to give yourself
more time for research:

Rccount 7-80910
Sub  Sub-account Neme Budget Expenses Balance
1060 LAB SUPPLIES 4@,800.00 7,331.25  32,668.75
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meep track of your
budgets with
Grant Manager.

A no-nonsense accounting and ordering
system for investigators and departments.

Type orders into your computer, and let
Grant Manager print them on your
university's order form. To make future
ordering even faster, the program records
your orders in vendor catalogs. Reorder
with the press of a key!

Meanwhile, Grant Manager is tracking
your account balances so that you know
what's left to spend at any time -- not just
once a month.

For IBM PC and compatibles, Macintosh
512KE, Plus, SE, II, or IIx. Requires
512K RAM and hard disk. $425. Demo -
$10.

E roject salary
costs with

Personnel Manager.

Working out the charging of people's
salaries to your grants can be quite a
puzzle. Salaries go up. People come and
go. Grants have different time frames.
You want to spend your grants, but not
overspend.
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Personnel Manager helps you solve this
puzzle. It keeps a salary database, and
enables you to play "what-if" so that you
can quickly find the optimal allocation of
people to grants over time. Works with
Grant Manager.

For IBM PC and compatibles. Requires
512K RAM. $425. Demo - $10.
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INdd bibliographic
power to your word
processor with
EndNote.

Still typing bibliographies on your
Macintosh? EndNote will do them for you.

You can store up to 32,000 references in
EndNote's database., There's plenty of room for
information. For example: up to 32,000
characters of abstracts for each reference!
Searching is simple and extremely fast.

EndNote works with Microsoft Word, Wri-
teNow, WordPerfect and MacWrite. Use the
desk accessory to access the database while you
write. Copy citations like [Smith, 1986] from
your database and paste them into your text.
When you finish writing, select a bibliograph-
ic style, and EndNote does the rest: It scans the
paper, finds the citations you pasted, and adds a
perfectly formatted bibliography to the end of
your paper. It even replaces the in-text cita-
tions with numbers or (author, date).

For Macintosh 512KE,
Plus, SE, IT or IIx. $129.
Demo - $5.

M

Niles & Associates

2200 Powell, Suite 765
Emeryville, CA 94608
(415) 655-6666

Trademarks: IBM: IBM Corp., Macintosh: Apple Computer Inc., Microsoft: Microsoft Corporation, WriteNow: licensed to T/Maker, Corp. MacWrite: Claris Corp. WordPerfect: WordPerfect Corp.
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) Your
~~one stop
for
Cells and
D, Lamps.

A full line of quality cells:
¢ Stock and custom
e Dye laser
. Plane Optics
.. UV light sources for all major
. instruments:
. ¢ D, and Hg.
. CUV-O-STIR
. Mini-magnet cuvette stirrer
e Variable speed
e Multiple cell capability.
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with (and training in) such scientific deci-
sion-making modes, we would begin to
have a population of young people who
understood science and who knew why they
should believe in scientific findings as con-
trasted with so much of the pseudoscience
that appears in the popular media. Of
course, this would require that their teachers
also understand scientific decision-making
methods.

A population so trained would be far
more supportive than the public is today of
science in all of its manifestations; they
would also be much better able to function
in a democratic society.

i THOMAS MOORMAN
1850 Folsom Street, Boulder, CO 80302

The Cheﬁron Doctrine

Daniel E. Koshland, Jr. (Editorial, 3
Feb., p. 585), argues that laws that are
deliberately worded vaguely should be inter-
preted so as to give the authorities who
administer them a certain amount of discre-
tion. Readers may be interested to learn that
federal courts already employ such a “back-
ground rule” when interpreting laws that
delegate particular tasks to executive agen-
cies. Under the so-called Chevron doctrine
(1), unless an agency’s interpretation is con-
trary to the clear intent of Congress, review-
ing courts will generally defer to an agency’s
interpretation as long as it is reasonable.
This reasonableness standard permits agen-
cies to administer “blank check” laws with
some room for judgment. Thus, to the
extent that Congress enacts such laws with
this “background rule” in mind, Koshland’s
laudable proposal has in effect already been
implemented.

Ivan K. Fong

Chambers of Judge Abner J. Mikva,

U.S. Court of Appeals for the D.C. Circuit,
Washington, DC 20001
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1. Chevron U.S.A. v. Natural Resources Defense Council,
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The rising costs of delivering Saence to
readers outside the United States require that
prices for these copics increasc. Beginning 1
April, non-U.S. member prices will be $121
(U.S. funds only) and library subscriptions
will be §166 (L.S. funds only).

For only $39 additional, it is now possible
to get airlift service for Science. This will mean
an average delivery time of only two weeks as
against six to ten weeks for normal delivery.
You can keep up-to-date with all the latest
developments and rescarch for just an addi-
tional $39 per year.

We hope that you will take advantage of
this ncw opportunity to improve our scrvice
to vou.

_HELLM A@’ Box 544, Borough Hall Station, Jamaica, NY 11424
(718) 544-9534 or (718) 544-9166.
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Lab Products revolutionizes
metabolic caging.

Now say goodbye to
POOr Separation and
frustrating cage
complexity:

The Product

- remarkable 99% efficiency in the separa-
tion of feces and urine*

15 completely integrated parts that assem-
ble quickly and easily f -

. same unit can accommodate other
species...only feeders and floor differ

- meets ILAR requirements

collected waste can be removed from
below cage floor without stressing the ani-
mal. All separation component parts are
accessible from below cage floor

- disposable styrene “separatort’ for toxic or
radioactive studies. All other components
are autoclavable polycarbonate or stain-
less steel...no glass handling

How to order this system

Call Customer Service people at 800-
526-0469 today and convince yourself that
this is the finest metabolism cage ever
designed.

*This metabolic system does indeed yield remarkable re-
sults if, but only if, meticulous attention is paid to both its
assembly and operation. Accordingly, we've prepared ex
plicit instructions that will help ensure optimal system func-
tioning. In addition, customers in the US. will be contacted
by a technical sales representative to provide further con-
sultation as required
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Take Control of the Growth Curve

o . -
after time. And when your cells respond thxs conslstently, you can

move ahead with conﬁdence.

GIBCO consnstency The factor

GIBCO
Life Technologies, Inc.
3175 Staley Road

Grand Island New York 14072 U.S.A.

To order: (800) 828-6686

GIBCO/BRL Canada

Life Technologies, Inc.

2270 Industrial Street, Burlington, Ontario
Canada L7P 1Al, :

To order/Tech-Line™: (416) 335-2255
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~ They are not mtended for any human or ammal dlagnoshc or ﬂlerapeuuc use.

you can always count on..

“GIBCO Ltd.

Life Technologies, Inc.

PO. Box 35, Trident House

Renfrew Road, Paisley PA3 4EF, Scotland
To order/Tech-Line™: 041 889 6100
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Put Computers
In Their Place

Personal computers are ideal for liquid scintillation
data storage, manipulation and graphing...but what
about controlling your liquid scintillation system? LS
Systems are durable and last 10 to 20 years. Personal
computers and software change rapidly. That’s why
Beckman LS systems allow you the freedom to
change your data analysis system and software
whenever you need.

Our LS systems give you accurate DPM for up
to three isotopes simultaneously. And our library of
personal computer software includes one or two-site
receptor analysis, radioimmunoassays, data graphing,
Lotus* and dBASE** capabilities, reference manage-
ment, and more. : “The Counter Solution”

For accurate data and up-to-date analyses use the
Beckman “Counter” Solution.

*Lotus is.a trademark of Lotus Development B E C I‘ M A N
Corporation.
**dBASE is a trademark of Ashton-Tate.

©1989 Beckman Instruments, Inc.

A SMITHKLINE BECKMAN COMPANY
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The new METTLER AT Analytical Balance
was developed around a remarkable
discovery: People only have two hands.

For years people with two hands have
had to operate balances designed for
three.

Introducing the METTLER AT. The first
analytical balance that's simple fo
handle.

One hand is now free to open the draft
shield from the opposite side. So you
don’t have to twist both arms to work on
the same side. Or you can let the draft
shields open and close automatically.
Which leaves your hands free to move
your samples instead of doors.

You have a choice of configuring the
draft shield so you can put your sample
on from the left, the right, or even from
above.

The weighing pan is close fo the edge
of the weighing chamber. Which for the
first time allows your hand to get close to
the pan.

To find out more, call us.

We’d be happy to give you a hand.

Mettler Instrument Corporation

Box 71, Hightstown, N.J. 08520
Phone 1-800-METTLER

in New Jersey 609-448-3000
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Fast & Simple

Bioseparations with DY NABEADS™

ONE MINUTE to m’mpash magnetic separation ofro 1

A new technique can give you a new way of obtaining experimental results Or, afaster
and easier way of handling routine preparative procedures. DYNABEADS can give you
advantages for both new and routine bioseparation applications.

The simple, reliable, immunomagnetic DYNABEADS separation is very fast. Binding
and specific rosetting of cells, microorganisms, or organelles, with subsequent magnetic
separation, can be accomplished in the same test tube. When you combine the speed of
magnetic separation with the specificity of monoclonal antibody-coated DYNABEADS
you have a new and powerful research tool.

DYNABEADS have been used in many biotechnology applications: immunology, trans-
plantation, cancer research, microbiology, virology, and pathology.

If your work calls for bioseparations, call for DYNABEADS to speed up and simplify
your research work.

T Subsidiaries
US.: Dynal, Inc., Great Neck, NY, Tel. (516) 829-0039
UK.: Dynal (UK\) Ltd., New Ferry, Wirral, Tel. (051) 644 65 55

Japan: Nihon Dynal K K., Akasaka, Tokyo, Tel. (03) 585-0225

Dynal A.S. (International Headquarters)

PO. Box 158, Skoyen N-0212, Oslo 2, Norway Distributors
Tel. (472) 50 78 00 Australi.’; BDH,SKKSyct;h. Vic,, Tel. (03) 728 5855

France: Biosys S.A., iegne, Tel. (044) 86 22 75
Fax. (472) 50 58 60 Germany: it Gr:tm,pl'-?:g:lzurz, (TeL (())40) 4105091
TIx. 79133 dynal n Italy: Oxoid ltaliana, Milano, (02) 995 5651
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. . . Demands
consistently pure DNA
the first time, every time

CUSTOM SYNTHESIS SERVICE

Research Grade

* Polyacrylamide gel
electrophoresis

Type of SQrviceI Reagent Grade '

¢ Purification I * Reverse phase
method chromatography

Quality Control i

« Monitoring I « Trityl fractions * Visualization of single-
method monitored band purity on
I ¢ Spectrophotometric ethidlum-stained

¢ Documentation '
provided

ane. |

* All oligos fully
deblocked and
detritylated

|
l
|
scan of product { polyacrylamide gel
|
il
I

I * Routine running of
experiments

Application * Establishing

experimental protocol

LARGE SCALE SYNTHESIS AVAILABLE « RAPID TURN AROUND TIME
TECHNICAL SUPPORT

FOR INFORMATION ON OUR OTHER
CUSTOM OLIGONUCLEQTIDE PRODUCTS, PLEASE CALL

1-800-336-7455

SYNTHECELL
SYNTHECELL
SYNTHECELL
SYNTHECELL
SYNTHECELL
SYNTHECELL

CORP
2096 Gaither Road, Rockville, MD 20850 USA
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3-D Neuron Tracing System

Digitize and edit complex single cells then visualize them in
dynamic, interactive 3-D reconstruction. Powerful mor-
phometric analysis program produces dozens of graphic
summaries by cell characteristics.

3-D Serial Reconstruction System

Digitize and edit structural outlines, regional boundaries
and/or cell locations from sectioned tissue, traced via
camera lucida, EM micrographs, tracings, line drawings,
etc. Resulting database produces interactive reconstruc-
tions plus basic numerical and mathematical 2-D and 3-D
information about any component, eg: cell counts, area,
perimeter, mean diameter, form factor, distance between
two points, volume, surface area, etc.

Both systems create publication-ready plots of cells and/
or tissue anatomy reconstructed
from any orientation.

Call or write for details.

Eutectic Electronics, Iinc.
8608 Jersey Court MS-59
Raleigh, NC 27613 U.S.A.
FAX (919) 782-9113
Telephone: (919) 782-3000
1-800-421-8626
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Frontiers in Basic Sciences That Relate to
Heart, Lung, and Blood Diseases Symposium:

Biology of Tissue Transplantation

June 8-9, 1989 Sponsored by The

Masur Auditorium National Heart, Lung, and
National Institutes of Health Blood Institute and

Bethesda, Maryland The Cystic Fibrosis Foundation

The symposium is the twelfth in the series of ‘‘Frontiers in Basic
Sciences That Relate to Heart, Lung, and Blood Diseases.’ The
Frontiers in Basic Sciences symposia are conducted by NHLBI to
capitalize on and transfer the progress in basic science disciplines
to clinical research problems. Leading experts in the field will
present their views on the state of the science, the problems facing
current understanding, and anticipated future developments in the
biology of tissue transplantion.

The symposium will be cochaired by Dr. David H. Sachs of the
National Cancer Institute and Dr. Samuel Strober of Stanford
University Medical Center. Presentations will be structured around the
following topics: basic mechanisms of self-non-self discrimination;
clinical status of transplantation; transplantation tolerance;

and pathways of allorecognition and their inhibition. Presentations

by noted experts will be followed by open discussion.

The speakers are D. Sachs, F. Bach, J. Sprent, R. Germain,

P. Terasaki, R. Storb, J. Najarian, J. Thomas, B. Roser,

H. Waldmann, S. Strober, J. Batchelor, C. Carpenter, B. Hall,
K. Lafferty, J. Borel, F. Sanfilippo, P. Peterson, R. Bollinger,
A. Monaco, J. van Rood, D. Scharp and M. Hardy.

For further information and registration materials, please contact:
Mes. Geraldine Wolfle, Office of Program Planning and Evaluation,
National Heart, Lung, and Blood Institute, National Institutes of
Health, Building 31, Room 5A06, Bethesda, Maryland 20892,
(301) 496-9899.

BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

[J Maintains a data base of references

[J Searches for any combination of authors, years
of publication, reference title, publication title,
keywords or abstract

O Formats bibliographies exactly as you want them

[0 Reads your paper, inserts citations into the paper,
and prepares a bibliography of the references
cited (optional)

[J Downloads references from MedLine data bases
such as NLM, BRS and DIALOG (optional)

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

RT-11, TSX-Plus, RSX-11,P/0S . .. . .. 325000
VAX/VMS (native mode) .......... .. 535000
™

ANY
wion S19%  EOG 520

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

Connecticut residents add 7'z % sales tax.

SYSTEMS
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SigmaScan
measures areas, lengths
coordinates, angles,
slopes, and more —

IBM PC and Compatibles

X-rays, maps, and more — using
your own PC.
m Areas, lengths, angles, and slopes
u XY digitizing
u User-defined units
m Standard ASCII data output
(use in Lotus, dBase, etc.)
u Keyboard macras
m User-defined data Eransforms

photomicrographs, strip s, N\

Save hundreds of hours annually over
manual measurement techniques.
Automate complex analyses. Comes
complete with software, choice of
digitizing tablet, money-back guarantee
and Full year hardware warranty.

Sigma-Scan™ software is also
available separately.

S IEN-TILELDS
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GLOBAL CHANGE:
THE GREENHOUSE
EFFECT

At an MIT symposium on May
17-18, Global Change: Processes
and Prospects, experts will pre-
sent views about what is known
about global change, the complex
interactions between man and
nature, and the need for interna-
tional cooperation to understand
and cope with prospective change.
Intended audience is industrial
managers and planners  with
technical backgrounds who are
not experts on global change but
are concerned about the potential
impacts of long-term changes
in the environment and climate
changes caused by the green-
house effect.

FOR MORE o H 5,
INFORMATION N G
contact: Conference g ;3
Coordinator, MIT, e O‘<
Room E38-400. “ o i

Cambridge, MA
02139, Tel: (617)
253-0213, Fax: (617)
253-0002.
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Spectrophotometry...

Did you know that
Pharmacia LKB sell
spectrophotometers. To
discover more about
our range of
spectrophotometers and
receive a FREE
WALLCHART contact
your local office.

Spectrosimplicity

Pharmacia

Pharmacia LKB Biotechnology
S-75182 Uppsala, Sweden
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Section A - Mathematics
Ronald G. Douglas

John C. Polking

Roy Radner

Anthony Ralston

Jean E. Taylor

Section B - Physics
Margaret Alston-Garnjost
Anthony J. Baltz
James M. Bardeen
Arthur Bienenstock
Peter D. Bond

James N. Bradbury
John G. Cramer

Max Dresden

Michael S. Feld
Herbert Goldstein
Robert A. Graham
Toichiro Kinoshita

E. Scott Kirkpatrick
Margaret Galland Kivelson
Steven Elliot Koonin
N. David Mermin
Roger G. Newton
Robert L. Park
Victor Perez-Mendez
Charles K. Rhodes
John S. Rigden
Raymond A. Sorensen
Maury Tigner

Felix M. H. Villars

Section C - Chemistry
Sharon K. Brauman
Carl H. Brubaker, Jr.
Thomas C. Bruice
Barry K. Carpenter
James William Cleary
W. Donald Cooke
Dwaine O. Cowan
John Harold Dawson
James P. Ferris
Marshall Fixman
Warren T. Ford

Jean H. Futrell

John Thomas Gerig
Harlan L. Goering
Harry B. Gray

James D. Idol

Craig M. Jackson
Bruce B. Jarvis
William S. Johnson
Jack Garvin Kay
Edward M. Kosower
Isao Kubo

Edward Leete
Robert E. Lyle, Jr.
Alan G. Marshall
Bruce E. Maryanoff
Jeanne L. McHale
David E. Metzler
Milos V. Novotny
George C. Pimentel
Louis D. Quin
Robert L. Rowell
Ellis P. Steinberg

K. Grant Taylor

F. Warren Villaescusa
Owen W. Webster
Archie Spencer Wilson
Fred Wudl

Hans Wynberg

34

AAAS Members Elected as Fellows in 1989

Gary A. Zimmerman

Section D - Astronomy
Loren W, Acton

Ronald N. Bracewell
Alan P. Lightman

Lloyd Motz

Robert W. Noyes

Section E - Geology and
Geography

Victor R. Baker

Bruce Forbes Bohor
Jerry Brown

C. Wayne Burnham
Nelson Caine

Arthur R. Green
Robert D. Hatcher, Jr.
G. Ross Heath

Marvin E. Kauffman
John R. Mather
Stanley Alan Morain
Stanley A. Schumm
Mark D. Zoback

Section G - Biological
Sciences

Janis Bristol Alcorn
Christian B. Anfinsen
William Ira Bennett
Eldon J. Braun

William L. Brown

- Pierre-Marc Daggett

Melvin W. Denner
Ray Franklin Evert
Joanne E. Fortune
Carl Frieden

Robert H. Gardner
Lila M. Gierasch
Erwin Goldberg
Marian R. Goldsmith
Paul D. Gottlieb

James L. Gould
Everett Peter Greenberg
Linda M. Hall

James L. Hamrick, 111
Evelyn Erika Handler
Maureen R. Hanson
Philip W. Hedrick
Donald R. Helinski
Ceil Ann Herman
Stephen G. Hildebrand
H. Robert Horvitz
Stuart H. Hurlbert
Jeremy B. C. Jackson
Gary R. Jacobson
Lawrence Kaplan
Arthur Karlin

John A. Katzenellenbogen
Darcy B. Kelley

Jerry L. Kermicle

Peter Kilham

William McKinley Klein, Jr.
Jordan Konisky
Abraham D. Krikorian
Sidney R. Kushner
Frank Lilly

William F. Loomis
Nancy H. Marcus
Joseph P. Mascarenhas
Sankar Mitra

David L. Mulcahy
Gene Namkoong

H. Frederik Nijhout
Ernest James Peck, Jr.
Erika M. Plisetskaya
Katherine Ralls

Elijah Bravman Romanoff
Arun K. Roy

Ira Rubinoff

Louise Russert-Kraemer
Brian Matthew Salzberg
J. William Schopf
Michael Sela

David Shepro

Willys K. Silvers

Arthur K. Solomon
David R. Sonneborn
John J. Stegeman
Donald E. Stone

Mette Strand

Noboru Sueoka

Max D. Summers
Sidney Lawrence Tamm
D. Lansing Taylor

Guy A. Thompson, Jr.
Serge N. Timasheff

Y. C. Ting

Laurie Tompkins
Robert Tompkins
Walter Troll

Arthur Veis

Walter S. Vincent

Diter H. von Wettstein
Robert C. Vrijenhoek
C. C. Wang

George H. Waring
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