


Rapidly scan ;;7 

autoradiographs, - 3  
photographs, . . . i 
drawings, text, stained A ' 

gels and more. Scan k 

images at 300 dots per -X1/ 
inch (85 p spot size) ,-' 
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in 256 shades of gray. Edit scanned - (9 
images using the powerful tools of 
the Stratascan's digital image 
processing and editing software!" 

I Document: 
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and slot and I 
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Adjust image 
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the original data. Output your data 

, in tabular form or export it to other 
programs for additional analysis or 
gr@entation. 
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Create Presentation quality 5 >%j 

cbmposite images for handov+= 
ove~heads, slides 
and jaurnals. 

The 
StrataScanTM 
7000 Graphic 
Arts and 
Densitornetry 
System 
combines 
state-of-the-art 
hardware 
innovations and 
well crafted 
software g:;Q 
to bring 8:; 
sophisticated ~ e ;  
densitometry 
analysis and $3 
presentation $i- 
qual~ty "'b* 

documentation 
to your 
laborator$$$,:%: % 

stratagenets trat ic nTM 700C 
Graphic Arts and Densitometry System 
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Corpmate Hmdqumters: Stratagene GmbH 
11099 North Tomy Pines Rd. Postfa& 105466 
La Jolla, CA 92037 D6900 
Ordering and Tech. Service: Heidelberg, Germany 
800424-5444 Telephone: (06221) 40 06 34 ' 
Fax: 619-535-5130 Telefau:(06221)490539 2 
Telex: 9103809841 $#  
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Stratagene M. Please contact Stratagene for 

Cambridge Innovation Centre distributor near you. 
Cambridge Science Park 
Milton Road 
Cambridge <3BQ 4GF 
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HIGHER 
INTELLIGENCE 

IN 
HIGH MASS 
ANALYSIS. I 

HOW TO ACHIEVE 
ENHANCED CHARACTERIZATION OF BIOMOLECULES. 

The Electrospray System from Finnigan MAT simpliies spectrometer to provide molecular weight determination 

tedious sequencing processes, and lets you produce of biomolecules, such as peptides and proteins with 

accurate and intelligent data in a fraction of the time. mass accuracy of 0.01%. 

Picomole and femtomole sensitivity in molecular And the innovative Finnigan MAT data processing 

weight determination, coupled with structural elucida- software extracts meaningful information and presents it 

tion achieved in hours-not days or weeks-makes the 

Electrospray System a powerful tool. 

The Electrospray System combines electrospray ioniza- 

tion (ESI) with our high-performance TSQTM 700 mass 

in a format tailored for the biochemist, letting you spend 

more time on science and less time crunching numbers. 

To seek higher intelligence in high mass analysis, call a 

Finnigan MAT office listed below or FAX (408) 433-4823. 

A subsidiary of Thenno Instnunent Systems, Inc. 

California (408) 433-4800 Georgia (404) 424-7880 Ohio (513) 891-1255 Illinois (708) 310-0140 New Jersey (201) 740-9177. Maryland (301) 698-9760 
Germany 421-54931 UK 442-233555 France 1-6941-9800 Italy 6-601-1742 Netherlands 838-527266 Sweden 08-680-0101 Japan (03) 3372-3001 
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7 This Week in Science 

Rights: B. R. GREENBERG. Volcanoes: How Dangerous?: D. 1. BOGGS 
0 " 

Correction: S. M. RUBEN, P. J. DILLON, R. SCHRECK, T. HEN~EL, C.-H. CHEN, 
M. MAHER, P. A. BAEUERLE, C. A. ROSEN 

20 A Is for Apple, Alar, and . . . Alarmist? . A Bite Out of the Market 
23 Free Speech and Clinical Trials 

Emphasizing the Health in NIH 
24 Glenn Uncovers the Great Pizza Scandal 
25 Reproductive Toxicity: Regulation Slow to Change 
26 East Germany: Science in the Disservice of the State 
28 Briefings: Whistleblowing for Fun and Profit. The Hunt for Drugs From Nature . 

GOES-NEXT to Wait Out Next Round. Crkme de la Creme . U.S. Sdl  B& at 
Greenhouse T& . No Quick Fixes for Learning. Water Couldn't Dash This BBQ 

32 A  LO^^ Look in the Extreme Ultraviolet 
33 A Hand on the Bird-And One on the Bush 
34 Gamma-Ray Qbservatory: Bursting with New Results 
35 Transgenic Animals May Be Down on the Pharm 
36 A First Investment in a Kaon Factory . Some Would KO KAON 

43 Echo-Planar Imaging: Magnetic Resonance Imaging in a Fraction of a Second: 
M. K. STEHLWG, R. TURNER, P. MANSFIELD 

51 Determination of Macromolecular Structures from Anomalous Diffraction of 
Synchrotron Radiation: W. A. HENDRICKSON 

59 Large-Scale and Automated DNA Sequence Determination: T. HUNKAPILLER, 
R. J. KAISER, B. F. KOOP, L. HOOD 

68 Chemical Imaging of Surfaces with the Scanning Electrochemical Microscope: 
A. J. BARD, F.-R. F. FAN, D. T. PIERCE, P. R. UNW, D. 0. WIPE, F. ZHOU 

74 Chemical Microsensors: R. C. HUGHES, A. J. RICCO, M. A. BUTLER,'S. J. MARTIN 

81 Dctcction of Somatic DNA Rccornbination in thc Transgenic Mouse Brain: 

- 
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COVER A cloud pouring over the western face of the Sentinel Range, Ellsworth 
Mountains, Antarctica. Fission-track analysis of samples from the Vinson Massif, 
Antarctica's highest mountain (4897 meters; 8 kilometers south of this photo), 
indicates that the Ellsworth Mountains were uplifted more than 4 kilometers during 
the Early Cretaceous (between 141 and 117 million years ago) and that at least 1.8 
kilometers of relief has persisted since then. See page 92. [Photo by Ed Stump] 

Periodic Hot-Spot Distribution on 10: A. YAMAJI 
Early Cretaceous Uplift in the Ellsworth Mountains of West Antarctica: 
P. G. F~TZGERALD AND E. STUMP 
A Dominant Negative Form of Transcription Activator mTFE3 Created by 
Differential Splicing: C. ROMAN, L. COHN, K. CALAME 
A Mutation in the Amyloid Precursor Protein Associated with Hereditary 
Alzheimer's Disease: J. MURRELL, M. FARLOW, B. GHETI?, M. D. BENSON 
Regulation of Transendothelial Neutrophil Migration by Endogenous 
Interleukin-8: A. R. HUBER, S. L. KUNKEL, R. F. TODD, 111, S. J. WEISS 
Suppression of the Immune Response by a Soluble Complement Receptor of B 
Lymphocytes: T. HEBELL, J. M. AHEARN, D. T. FEARON 
Neutralization of Divergent HIV-1 Isolates by Conformation-Dependent Human 
Antibodies to Gp120: K. S. STEIMER, C. J. SCANDELLA, P. V. SKILES, 
N. L. HAIGWOOD 
A Bacterial System for Investigating Transport Effects of Cystic 
Fibrosis-Associated Mutations: A. L. GIBSON, L. M. WAGNER, F. S. COLLINS, 
D. L. OXENDER 
Molecular Cloning of an Invertebrate Glutamate Receptor Subunit Expressed in 
Drosophila Muscle: C. M. SCHUSTER, A. ULTSCH, P. SCHLOSS, J. A. COX, 
B. SCHM~IT, H. BETZ 
Functional Modulation of Brain Sodium Channels by Protein Kinase C 
Phosphorylation: R. NUMANN, W. A. CAT~ERALL, T. SCHEUER 
Establishment of the Mesoderm-Neuroectoderm Boundary in the Drosophila 
Embryo: D. KOSMAN, Y. T. IP, M. LEVINE, K. ARORA 

I 

122 Mathematical Analysis of a Model of the Mitotic Clock: C. D. THRON 

1 128 AAAS*92: The AAAS Annual Meeting, 6-11 February, Chicago * Symposia * 
Featured Speakers * Seminars Employment Exchange * Call for Poster Papers & 
Student Research Award Entries Forms and Instructions 

133 Plants, Power, and Profit, rwiewed &y R. J .  THOMAS . A Simple Matter of Salt, 
A. V. MILL& . The C%mparative~ethod in Evolutionary Biology, D. B. MILES . Recent Books on Instrumentation and Techniques 

137 Amplification Complementary DNA . Mass Analyzer H Handheld Homogenizer. 
C01 Incubator Automatic Ca~illarv Electro~horesis . Size-Exclusion HPLC 
~ol;mns . One-Step Nucleic  id ~iolation ; Literature 
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No Cocktails, No Vials ... 
6W Sari -I 11 is Per Hour! 

dntroducing T O ~ C O U ~ ~ T M  Microplate Scintillation Counter: .-,- f?$ - > 

1: .? :;2:$qy e ... ~liminates-cocktail and counts twelve times faster. 
'rl* 

: : TopCount, a new scintillation counting technology, TopCount's unique LumaPlates provide the benefits 91 
. ;i -*will revolutionize the way you count radiolabeled of solid scintillator counting and eliminate liquid 

samples. Beta and gamma labeled samples are counted radioactive waste. 
in microplates, up to twelve samples at a time, with or So why wait? Before you count another vial 
without liquid scintillation cocktails. or open another cocktail bottle, call Packard and 

TopCount is easy. No longer do you have to transfer ask for TopCount. 
your samples to vials or test tubes. Samples are counted 
directly in the standard 8 X 12 and 4 X 6 microplates. 

TopCount is fast. Counting times are reduced . :), 2 t  

from hours to minutes, without 
TopCount's improved throughp 
many liquid and solid scintillation 
as scintillation proximity assays (SPA) 
radionuclides including 3H, lZSI, 51 

TopCount cuts costs. Samples are counted with 
minimal cocktail or without cocktail at all. 

Packard Instrument Company, One State Street, Meriden, CT 06450 U.S.A. 1 I TeI: 203-238-2351 Toll Free: 1-800-323-1 891 W 643251 F M  203-2351 347 
A Canbema Company 

P K M  Intorrmtlorul 
Au8mlI8, Vldork 006335838, Mt Wawiay Atwda, -43-13025WQ; Bafglum, Bruuels 32-24686210; Cnud., Ontatia 1-800387-9558; Dennurk, Greve 
F-, Rungis (33) 1 46.86.27.75: Q o n n ~ y ,  FFnnldu (49-69) 683010; Italy, MUmo (02) 33910788; Japan, Tokp 8133-8685850; Nethe~l~da.  Groningen (050) 413380; Tlburg (01 3) 423900: 
Sweden, Uppsala 48-18 Swltzerhnd, Zurich (01) 481 69 44; Unflad Kingdom, Pengbwme, Berks (44) 0734 844981. I . ,  
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3 ~ o n f b d  or not to C o n f b d  
I  fie.. i s  no ~gestiotc 

I Only the ACAS 570 Interactbe Laser Cytometer gives you the choice of quantitative fluorescence 
measurements with the resolving power of confocal optics. You can chodse confocal or nonconfocal operating 
pammkm based on experhmtal conditions. 

Confocal optics signiscandy reduces out-of-plane Buorescence permitting optical sectioning, 3-dimensional 
mnstruction, and fluorescence measurements with exceptional resolution and contrast. 

You also make the choices to optimize experimental conditions: 
Choose the degree of c o n f d t y  - You decide on confocal or noncodeql operating panmeten. Pinhole 

1 
size is computer controlled and selectable from 40-1600p, as well as  stomat tic ally aligned. Laser spot 
size is also easily changed from difEraction limited to greater than lpm in diameter. 
Use a wide range of fluorescent probes - You get a choice of UV and visible excitation waxlengths for 
confocal fluorescence measurements. 
Minimize photobleaching - An acousto-optic modulator (AOM) controls laser 'intensity and duration, 
illuminating only the area to be measured and only during the time of measurement. 

Cell and molecular biology applications include: 
High contrast, high resolution single and dual label fluorescence images. 
Serial optical sectioning thtough intact samples of llve or fixed cells and tissues. 
3-dimensional reconstruction of optical sections. 
Physical and biochemkd measurements such as membrane 
potential aad transient Ca2+ and pH in optical sections of single 
cells. 

For confocal or nonconfcd quantitative f l u o r  
there is no question. . . The choice is the ACAS 570 Interacttve 
Laser Cytometer. . n To make your choice please call 800/247-8084. 

I 
Instruments, Inc. 
2310 Sdence 
Okersap,-- 
Phooe: 800.2478084 517-349-7200 
Fax 517-349-5967 

3--- 'kwgbCd-lsaswp.- -.nl- M d h a  lasmmeats Eluope, h. 
Soybssn a n d m  fnuqple ovsrlay ofpbnrpollens s m m p w t o p m * . r a  - - m i 5  

s l a p e m h ~ m b b e l e d  ~ u ~ t b ~ ~ .  59100 St. NIldrrs BEGRIM 
1 ~ 1 ~ t b D W ~ ~ r i g  I80 ~ o f * f n a ' p a w l w ~ s d b s  o f a n I & I b b e b d & ~ k ~ u w ~  32-3-7801760 • Fax 32-3-mI727 
o @ 1 ~ z i m u t b - 9 0 ~  (CarrteSy of& h n  & W, Rpt. of . -wh' 

M w i d i m ~ F . a r B P l f t I L I L  -,w--Lkdu) *, JPprm 

Kontmn Instmuen@, 39-2-50721. Horea: HwaYuongMedld&SdeoceCo., $2-2-586-2925. S p k  Chhek, 3491-729-0333. Sniaerlrrod: BioW Consulting, 41-61-7121616. United 
Kingdom: Bioterh Instnunents, 44-582-502388. 
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of daunting complexity. Rigorously 

I 
testing its calculations on intricate, 
self-generated models. Then meticu- 
lously honing the chosen formula for 
absolutely optimum performance. 

And it accomplishes all this at 
speeds that defy belief. Procedures 
once monitored on a calendar are 

I Todesign these 
I 

takesa 
1 supercomputer p 1 

1 
~-~~ 

now clocked. 
The ends justify these means- 

optics of a<ceptional clarity and bril- 
liance. On such microscopes as the 
AHS, IMT2 and BH2, these optics 
couple with innovative design and 
precision machining to give you the 
one thing a microscope must provide: 

Superior vision. 
The microscopes of Olympus- 

they'll change the way you look 
at things. 

For a demo or tech information, 
call toll-free: 1-80046-5967. 
Olympus Corporation, Precision 
Instrument Division, 4 Nevada Drive, 
Lake Success, New York 11042-1179. 
In Canada: W. Carsen Co., Ltd., Ontario. 



Does your scientific image convey all that you They are ready to help you achieve the exacting 
intended? results that your work requires. 

If you have doubts, then perhaps you should After all, your image is too important to leave 
call an expert. the viewer confounded. Call 1 800 242-2424, 

At Extension 12 in the Kodak Information Ext 12, for 
Center, there is a team of Kodak experts who e x p e r t P R O F E S S I O I A L  

understand the nuances of scientific imaging. a s  s.i s t anc e . P H O T O G R A P H Y  O l V l S l O I  

I * 8 0 0 e 2 1 2 0 2 4 2 1 0 X T  1 2  
Scient i f ic  Imaging, Profess ional  Photography Divis ion,  Eastman Kodak Company, Rochester,  N Y  14650-0811 



From hkaryates- or Prokaryotes. 
A 

lnvitrogen introduces the XpressTM system, a fast, Find out how fast and 
efficient system for high level expression and simple High Level 
one step recovery of recombinant proteins using Native Expression 
immobilized metal affinity columns (ProBond"). and One-Step 
W Xpress allows Expression of Fusion Proteins Purification reaJ?y is 

with a six Amino Acid Tag Sequence for with the Xpress system 
Selective Purification using probondTM from lnvitrogen by 
affinity columns calling the toll free 

number below. 
I Xpress allows Binding and Elution of 

Recombinant Proteins using Denaturing or 
Native Conditions 

W Xpress requires no Antibodies or knowledge 
of Protein Sequence or Biochemical 
Properties 

W Xpress uses Simple Enzymatic Cleavage to 61 9-597-6200 FAX: 61 9-597-6201 
Separate the Protein from the Amino Acid Tag 
sequence 

W Xpress is used with Invitrogen's Prokaryotic 
or Eukaryotic Vectors, including Baculovirus 
Expression Vectors, for Analysis of Post- 
Translational Modifications 3985-B Sorrento Valley Blvd., San Diego, CA 92121 

ITlSH BIOTECHNOLOGY LTD, UK - TEL: 44-235529449 AMS BIOTECHNOLOGY UK LTD, UK - TEL: 44-993822786 2@ DH INC., CANADA - TEL: 800-268-0310 BIO-TRADE, AUSTRIA - TEL: 43-2228284694 CELBIO, ITALY - TEL: 3924048646 
FUNAKOSHI CO., LTD., JAPAN - TEL: 81-356841622 ITC BIOTECHNOLOGY GMBH, GERMANY - TEL: 06221-303907 

KEBO LABS AB, SWEDEN -TEL: 46-86213400 MEDOS COMPANY PlY LTD, AUSTRALIA - TEL: 61-38089077 

Photo: Tribesman. Papua New Guinea. Photographer: David Levenson 
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Call 1-800-4 BIORAD or contact your W m p a e n W h  now for 
more information on the Model 450. 



Pure mRNA in Minutes ... 
... Directly from 
Small or brge samples 
of Cells or Tissue. 
FastTrackTM and MicroFastTrackTM set the industry 
standard in high quality mRNA isolation. 

MicroFastTrackTM*: 20 Reactions 
- Ideal for PCR, Northerns and cDNA synthesis 
- Isolation from samples ranging in size from 10-3x106 

cells or 10-250mg of tissue. 
- Reproducible yields of high quality mRNA. 
FastTracW*: 6 Reactions 
- mRNA isolation for Northerns, cDNA, library construction, 

PCR, microinjection, RNA protection studies and in vitro 
translation. 

- Isolation from samples ranging in size from 107-108 cells 
or 0.4-1.0 gram of tissue. 

- Fast, efficient recovery of large amounts of polyA+ RNA 
from a variety of sources. 

Both systems offer: 
- High yields of intact mRNA with low ribosomal contamination. 
- Eliminate the need for total RNA isolation or the use of toxic 

chemicals. 
- The most cost effective means of generating high quality 

mRNA. 
- Consistency, convenience and the fastest isolation time. 

For the very best in direct mRNA isolation FastTrackTM and 
MicroFastTrackTM are the choice of thousands of research labs 
worldwide. When the quality of your mRNA is important, turn to 
the original source for purity, reliability and convenience; turn to 
Invitrogen. 

Toll Free $=8--955-6288 

lm - - 

CORPORATION 

3985 06 Sorrento Valley Blvd. San Diego, CA 92121 
(619) 597-6200 Phone l (619) 597-6201 Fax 

ITlSH BIOTECHNOLOGY LTD. UK - TEL: 44-235529449 AMS BIOTECHNOLOGY UK LTD, UK - TEL 44-993822786 BDH INC . 
CANADA - TEL 800-268-0310 BIO-TRADE. AUSTRIA - TEL 43-2228284694 CELBIO, ITALY - TEL 39-24048646. FUNAKOSHI 7 
PHARMACEUTICALS. JAPAN - TEL 81-356841622 ITC BIOTECHNOLOGY GMBH, GERMANY - TEL' 06221-303907 . KEBO LABS AB, 
SWEDEN - TEL 46-86213400 MEDOS COMPANY PTY LTD, AUSTRALIA - TEL 61-38089077 

'patent pend~ng mRNA model courtesy of 
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The Power and 
the Performance 

4202 Sorrento ~ a l l e y m d .  Su~te 0. San D~ego. CA 92121 
(619) 452- FAX (619) 452-6635 
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New Mur~ne 
ELISA Kits From 

Endogen ... 



ha- --- 
',: 

Molecular biology with conventional reagents can be 
tedious. 

But with Quadrant's dry restrigion enzymes, all you 
have to do is add your DNA and incubate. They're 
prealiquoted and prebuffered so there's no need to 
pipette or dilute. You get repeatable resultsevery time. 

Conveniently supplied in ready to use microcentrifuge 
tubes or microplates, Quadrant's restriction enzymes 
are completely stable at room temperature. So, 
there's no need to freeze or refrigerate. There is no 
loss of activity, no risk of contamination and no 
wastage. 

So don't waste any more time or enzyme - call 
Quadrant today. 

Maris Lane' Trumpington, Cambridge CB2 2SY UK 
Tel: +44 (0)223 845779 Fax: +44 (0)223 84261 4 
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Bristol-Myers Squibb Company presents an annual award to a scientist making an 
outstanding contribution in cancer research. The candidates for the award are to be 
nominated by medical schools, free-standing hospitals and cancer research centers. 

AWARD: $50,000 U.S. 

Deadline for Receipt of Nominations: December 2,1991 

Announcement of Award Recipient: Spring 1992 

DAVID BALTIMORE, PH.D. 
ROBERT C. BAST, JR., M.D. 
RONALD HERBERMAN, M.D. 
GEORGE KLEIN, M.D. 
IRWIN H. KRAKOFF, M.D. 
MARC E. LIPPMAN, M.D. 
FRANCO MUGGIA, M.D. 
ALBERT H. OWENS, JR., M.D. 
JOSEPH V SIMONE, M.D. 
TAKASHI SUGIMURA, M.D. 
JAMES D. WATSON, PH.D. 

Selection Committee Chairman, 
Yale Comprehensive Cancer Center 
The Rockefeller University 
Duke Comprehensive Cancer Center 
Pittsburgh Cancer Institute 
The Karolinska Institute 
University of Exas M .  D. Anderson Cancer Center 
Lombardi Cancer Center, Georgetown University 
Kenneth Norris Comprehensive Cancer Center, USC 
The Johns Hopkins University School of Medicine 
St. Jude Children's Research Hospital 
National Cancer Center, Japan 
Cold Spring Harbor Laboratory 

Rules and official nomination forms are available from: Secretary Award Committee, 
Bristol-Myers Squibb Award for Distinguished Achievement in Cancer Research, 
345 Park Avenue, Suite 4100, New York, NY 10154, or (212) 546-5107. 



Large Marine Ecosystems 
Patterns, Processes, and Yields 

Kenneth Sherman, Lewis Alexander, 
and Barry Gold, editors 

Large marine ecosystems (LMEs) - the relatively narrow ocean zones that 
produce nearly 95% of the world's useable marine biomass - are becoming " increasingly stressed by both natural and anthropogenic changes, arousing major 

1990; 247 pp.; Softcover; international concern about potentially negative ecologic and economic ef- 
ISBN #0-87168-384-9 fects. 
(indexed and illustrated) This volume, from a AAAS symposium, deals with the projected impacts of 
#go-305; $34.95 (AAAS global changes on ocean productivity, and provides scientific, geographic, 
members $27.95) socioeconomic, and legal arguments for managing LMEs asmultinationalunits, 

in order to sustain biomass yields of major coastal regions. 
A useful book for conservationists and natural resource policymakers. 

Contents: 

I. Perturbations and Yields of Large 
Marine Ecosystems 

The Weddell Sea: A High Polar Ecosystem - G. Hempel 

Environmental Influence on Recruitment and Biomass Yields 
in the Norwegian Sea Ecosystem - B. Ellertsen, P. Fossum, P. 
Solemdal, S. Sundby, and S. Tilseth 

Fluctuation in the Cod Biomass of the West Greenland Sea 
Ecosystem in Relation to Climate- H. Hovgaard and E. Buch 

The Caribbean Sea: A Large Marine Ecosystem in Crisis - W. 
J. Richards and J. A. Bohnsack 

Productivity and Fisheries Potential of the Banda Sea Ecosys- 
tem - J. L Zijlstra and M. A. Baars 

II. Biodynamics of Large Marine 
Ecosystems 

Biodynamics of the Sea: Preliminary Observations on High 
Dimensionality and the Effect of Physics on Predator-Prey 
Interrelationships - B. J. Rothschild and T. R. Osborn 

Physical-Optical-Biological Scales Relevant to Recruitment in 
Large Marine Ecosystems - T. D. Dickey 

Direct Simulation of the Effect of Turbulence on Planktonic 
Contact Rates - T. Osborn, H. Yamazaki, and K. Squires 

Application of Molecular Techniques to the Study of Marine 
Recruitment Problems - D. A. Powers, F. W. Allendorf; and T. 
Chen 

Application of Image Analysis in Demographic Studies of 
Marine Zooplankton in Large Marine Ecosystems - M. S. 
Berman 

Growth, Survival, and Recruitment in Large Marine Ecosys- 
tems - G. C. Laurence 

Perspectives on Larval Fish Ecology and Recruitment Pro- 
cesses: Probing the Scales of Relationships - C. T. Taggart 
and K. T. Frank 

Ill. Theory and Management of Large 
Marine Ecosystems 

Scaling Pattern and Process in Marine Ecosystems - R. E. 
Ricklefs 

Physical and Biological Scales and the Modelling of Predator- 
Prey Interactions in Large Marine Ecosystems - S. A. Levin 

Biomass Potential of Large Marine Ecosystems: A Systems 
Approach - N. J. Bax and T. Laevastu 

Productivity, Perturbations, and Options for Biomass Yields in 
Large Marine Ecosystems - K. Sherman 

Geographic Perspectives in the Management of Large Marine 
Ecosystems - L. M. Alexander 

Interrelationships of Law in the Management of Large Marine 
Ecosystems - M. H. Belsky 

Other books in the series: 
Variability and Management of Large Marine 
Ecosystems 
Kenneth Sherman and Lewis M. Alexander, editors, 1986 

Biomass Yields and Geography of  Large Marine 
Ecosystems 
Kenneth Sherman and Lewis M. Alexander, editors, 1989 
Available from Westview Press, Boulder, Colorado. 

Order from: By mail, individuals must prepay with check or charge card. Send check to AAAS Books, Dept. A27, PO Box 
753, Waldorf, MD 20604.. By phone (use VISNMasterCard only) call 301 -645-5643 (9am-4pm ET) and ask for AAAS. By fax, 
301 -843-01 59. Add $4.00 postagelhandling per order. Please specify item #89-18s. For shipments to California, add applicable 
sales tax. 
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Fast, easy quantitation of 
fluorescence-based assays 
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M S A 9 2 :  The AAAS Annual Meeting 
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..................... .................... Postdoctoral2 member 0 $ 50 0 $1 55 
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in the space above. Registrations received without appropriate verification will be charged at the Regular rates. 
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PROGRAM SUMMARY Symposia 

The AAAS Annual Meeting 
6-1 1 February 1992, Chicago 

Join your colleagues from across the country and around the world as they converge 
on Chicago next February for AAASQ92 - the 158th national meeting of the American 
Association for the Advancement of Science. 

We've given the meeting a face-lift this year by streamlining the symposia into 22 "tracks," 
most of which run for the duration of the meeting. You can select a single track to follow 
throughout, or choose sessions from different tracks to suit your particular interests. 

Either way, you'll find a cross-disciplinary exchange of unmatched caliber - no other 
meeting attracts professionals from such a wide variety of disciplines. This is the 
consummate synergy of the sciences, where you'll explore ways in which the sciences 
interconnect and learn how advances in other fields impact upon your own. Register now! 

- Robin Yeaton Woo, AAAS Meetings Director 

Featured Speakers 
Ellen M. Brennan, United Nations, Urbani- 
zation: The megacities 

Robert H. Coombs, UCLA, Drug-impaired 
physicians 

Robert T. Fraley, Monsanto, Commerciali- 
zation of genetically modified plants 

Haim Harari, Weizmann Institute of Science, 
Math and science: Language of the future 

Maureen M. Henderson, Hutchinson Can- 
cer Research Center, Preventative dietary 
measures for heart disease and cancer 

Susan B. Horwitz, Albert Einstein College of 
Medicine, Taxol: Mechanism of action and 
resistance 

John R. Huizenga, Univ. of Rochester, Cold 
fusion unmasking 

Donald Jensen, U.S. Const Guard, Cleaning 
up the Persian Gulf oil spill 

Solomon Kak, Uniu. of Pennsylmnia, Global 
impact of foods discovered in the New 
World 

Hans Mark, Univ. of Texas, Henry the Navi- 
gator and the early days of exploration 

David McNeill, yniv. of Chicago, Gesture 
and narrative: The importance of the right 
hemisphere 

Margaret Mellon, National Wildlife Federa- 
tion, Biotechnology to improve the quality 
of meat 

Kevin OfReilly, Centers for Disease Control, 
AIDS intervention that works 

D. Eugene Redmond, Yale Univ., Replace- 
ment parts of the damaged brain: Fetal neu- 
rons for Parkinson's Disease? 

Sue Savage-Rumbaugh, Georgia State Univ., 
Primate communication 

George H. Scherr, Chem-Orbital, Irrepro- 
ducible research: The making of a scientist 

Stephen H. Schneider, National Center for 
Atmospheric Research, Global warming de- 
bate: Has anything changed in the last 
decade? 

E.W. Shell, Auburn Univ., Aquaculture: An 
ecosystems perspective 

Thomas Sheridan, MlT, Human factors of 
telerobots and teleoperation 

Susan Solomon, NOAA, Atmospheric 
chemistry and the ozone hole 

Chauncey Stan, Electric Power Research 
Institute, The role of nuclear power and al- 
ternatives in the greenhouse problem 

Warren M. Washington, National Centerfor 
Atmospheric Research, Uncertainties of 
global-change p d d i o n s  with coupled cli- 
mate models 

Spencer R. Weart, American Instituteof Phy- 
sics, Out of the nuclear fire into the global 
frying pan: Changing images of science and 
catastrophe (George Sarton Award Lecture) 

(The ZOO+ sessions are oiganized into 22 
tracks as indicated below.) 

MokcularhrdutknmdQeneticr: Evo- 
lution of Temperature Adaptation + Genetics 
and Evolution of Aging + Molecular Biogeo- 
graphy + Speciation + Primate Evolution + 
Molecular Evolutionary Rates: Patterns and 
Processes + Population Genetics of Microor- 
ganisms + Genetic Information + Evolution- 
ary Genetics of Transposable Elements + DNA 
Repair in Plants Responding to Stress and 
Ozone Depletion 

Nathematlcs, Communication, and in- 
tonnation Processing: Patterns and Or- 
der + Wavelets and Their Applications + 
Electronic Networking and the Research Proc- 
ess + Digital Library for Scientific Research + 
Statistics Don't Lie, but ... + Parallel Process- 
ing (2 sessions) + Statistical Modeling and 
Analysis + Mathematics and Computers + 
Visualization of Supercomputer Applications 

indu+ty and the Changing Workforce: 
Immigration to the United States + Managing 
Diversity in the Technical Workforce + Chang- 
ing Work and Family Roles in an Aging Society 
+ Gray Labor + Human Factors in the Auto- 
mation Age (2 sessions) + Transnational R&D 
Cooperation (3 sessions) + Economic Future 
for the Midwest Economy: Forecasting Mod- 
els of Chicago and Michigan 

Medicines and Technologies of the 
F u b ~  Zoophannacognosy: Medicinal Plant 
Use by Wild Apes and Monkeys + Drug De- 
velopment and Industrial Use of Natural 
Products + Drugs: From Laboratory to Patient 
+ The Ethics and Ethos of Clinical Trials + 
Augmented Tissue Regeneration + Critical 
Materials + Revolution in Microscopy 
(3 sessions) + New Technology for Persons 
with Disabilities 

(continued on next page) 

M i s  inviting corporate, govern- 
ment, and academic rexruiters repre- 
senting a wide spectrum of scientific 
~plinest-ereviewresumesandto 
inte~ew job candidates on site at 
A A A S m  

If you are a current job seeker, a stu- 
dent planning to graduate by June 
1992, or an employer with pasitions 
to be filled, and wish to take advan- 
tage of this progmm, conact: Jacque- 
lyn Roberts, AAAS Employment Ex- 
change, 1333 H Street, NW, Room 
1163, Washington, DC 20005 (phone: 
202-326-6737). 



Symposia (continued) 

Climate and Global Cham: Sun, Earth, 
and Society + Uncertainties of Global Change 
Forecasts (2 sessions) +Mitigation and Adap- 
tation Response to Our Changing Planet 
(2 sessions) +Polar Climate (2 sessions) + Cli- 
mate Change on the Great Lakes Basin + 
Violent Storms in the Sky over the Midwest 

Patterns of Life In Urban and Rural 
Assessing the Urban Infrastructure 

(2 sessions) + Spatial Patterns in the Modem 
Metropolis + Race, Class, and the Urban 
Environment + Urban Violence +The Future 
of Rural America (3 sessions) 

Crlds in Health Care: The Right to Health 
Care (2 sessions) + Disparities in Minority 
Health + Infant Mortality + Human Error in 
Medicine (2 sessions) + AIDS and Conflicts in 
Rights and Responsibilities in Health Profes- 
sional-Patient Relationships + AIDS and 
Human Rights + Aging: Coping with Nonfa- 
tal Conditions + Measurement Issues in Alz- 
heimer's Disease 

Preserving World Peace: Arms Control 
in a Changing World + Post-Cold War Arms 
Trade + The Future of Smart Weapons + 
Understanding and Preventing International 
Terrorism + Tactical and Ballistic Missile De- 
fenses + Environmental Dimensions of 
Security + Security in Latin America 4 Secu- 
rity on the Pacific Rim + Nuclear Deterrence 
in the Developing World 

Environmental Modeling and Policy: 
Mathematical Modeling and Environmental 
Concerns + Long-Range Externalities: Global 
Warming and Nuclear Waste Disposal 
(2 sessions) + Field Work: The Long and the 
Short of It + Economics, Environment, and 
Trade + Research and Environmental Quality + Federal Govenunent Support for Environ- 
mental Research 

Ethics and Research Pollcles: Comput- 
ers and Ethics in Medicine + Confidentiality 
in Databases + Contrasting Cultures of Law 
and Science + International Law and Envi- 
ronmental Ethics + Responsibilities of Re- 
search Management + Integrity and Miscon- 
duct in Science (2 sessions) + The Future of 
the Research University + The Future of the 
National Laboratories +The Future of Indus- 
trial Research + Too Many Researchers? Too 
Little Funding? 

Fantastic V o w s  - From Columbus 
to the Cosmos: Natural Philosophy and 
Cosmology in the 15th and 16th Centuries + 
Geography and Navigation + Natural His- 
tory Discoveries and Impads on Human Popu- 
lations + Archaeology in Columbus's First 
Settlements + Evolutiorxuy Change of Ameri- 
can Indian Societies Following European 
Contact + International Space Year Activities 
+ Astronomical Exploration from Antarctica 
(2 sessions) + New Worlds Close Up 

Feedlng the World: Animal and Plant 
Genomic Research (2 sessions) + Managing 
Genetic Resources (2 sessions) + Microbial 
Ecology and Soil Nitrogen + Agricultural Use 
of Residuals + Low-Fat Meat: Human Impli- 
cations + Avoiding Meat Shortages + Biotic 
Crises of Exotics Introduced in the Great Lakes 
+ Generic Advertising of Food Products 

W~lging War hainst Pollution: Environ- 
mentally Benign Manufaduring 4 Catalysts: 
Keys to Protecting the Environment + Bio- 
technology Against Environmental Pollution 
+ New Physicalchemical Approaches to Pol- 
lution Control + Turning Swords into Super- 
fund Sites: Weapons Destruction + Minori- 
ties and Environmental Hazards + Recycling + Future Research Directions in Hazardous 
Waste Remediation 

klrchdogarndchnd- Ad- 
vances in Developmental Theory + Science of 
Psychoanalysis + Electrophysiology of Lan- 
guage Comprehension + Cognition and Com- 
munication in Infants + Human Growth 
Patterns + Neurobiology of Communication 
(2 sessions) + The Psychobiology of Emotion 

N a t h  Ammlcan w i n s :  Archaeological 
Forensics (2 sessions) + Native American 
Remains: Ethical Issues + Fate of the Euro- 
pean "Cavepeople" + The Newest World: 
Original Peopling of North America + South 
American Paleoindians + Ethnogenesis in the 
Americas (3 sessions) 

Energy for the 21rt Century: Magnetic 
Levitation Transport (2 sessions) + Toward 
Cleaner, More Efficient Energy (3 sessions) + 
Biofuels + Nuclear Energy: A Half Century 
and Beyond (2 sessions) 

Research In U.S. Natlonai Park.: Effi- 
cacy of Long-Term Research in U.S. National 
Parks (4 sessions) 

Sciencm and Math Education -8trMng 
tor Ex-1- Scientific Research in Sci- 
ence Education + Project 2061: New Stan- 
dards for Science Literacy + Science and 
Mathematics Education in Central Cities + In- 
novation in Precollege Science and Mathe- 
matics Delivery + Presidential Awardees 
Make Science and Math Live! + Revolution in 

Physics - From Fenni to the Fulure: 
Particle Physics on the Prairie + High-Energy 
Physics + Nuclear Risk Perception + Nano- 
structures + Atomic Physics + State-of-the- 
Art Introductory Physics Lab + Teaching Dis- 
covery-Based Physics 

Undergraduate Science and Mathematics 
Education? + State Systemic Initiatives 
(2 sessions) +The Access to Algebra Initiative + Science-Teacher Partnerships in Middle 
School Science and Technology Education 

1- -. Environment and De- 
velopment: Directions for the 21st Century 
(3 sessions) + Science in Africa: Setting Re- 
search Priorities 

Science for Everyone: Pre-Columbian 
Science: A Modem Perspective (2 sessions) + 
The Science of Beauty (2 sessions) + Science 
and A1 Capone + Science Is Fun! + Astrology 
and Other Pseudoscience + Communicating 
Scientific Knowledge to the Public: Agendas 
and Messages (2 sessions) + Science for the 
Naked Eye + Sex Research + Frontiers of the 
Physical Sciences (2 sessions) + Frontiers of 
the Social Sciences +Whose Science and Math 
Is It Anyway? Multicultural Perspectives 

Science and Journalism: Science, Labs, 
and Videotape: Video News Releases in Tele- 
vision Science Coverage + Scientists and Jour- 
nalists: Antagonists or Symbionts? 

Seminars 
Cognitive Neuroscience (3-day seminar, 
8-1 0 February, separate registration required; see 
registration form): Information Processing in 
the Nervous System: Molecular Basis + Con- 
scious and Unconscious Processing of Sen- 
sory Information + Selective Attention + 
Memory + Computational Models + Biology 
of Language 

nal Chemlrby and Molecu- 
(3-day seminar, 7-9 February, 

separate registration required; see registration 
form!: Computational Chemistry + Drug 
Deslgn + Rational Molecular Design + Mo- 
lecular Simulations + Tluee-Dimensional 
Databases 

If your organization provides publi- 
c a b ,  products, or that 
W o U l d b e o f ~ t o A A A S m e m -  
bers, or if you would like b publicize 
your lahest advanas in scienoe and 
technology before an international 
a-andpeess-FJ%yw- 
plan on exhibiting at AAASW2. 

The meeting serves as an important 
public fwum at which registraats 
&handinfamationwitheach 
other and (through extensive prerrs 
coverage) with their colleagues 
aropmd the world. Byexhiiting,you 
canmeetfacetofacewithmanyofthe 
5P00+atkndees-~ci~,educa- 
~,andresearchersfromvirhdly 
.every field of scientific inquiry. 

For addmml intolllmtm, call 
Stacy Weinberg at 202202- 



Call for Poster Papers & 
Student Research Award Entries 
The poster sessions at AAASQ92 provide an informal, visually I 

oriented way for you to present contributed papers to a 
multidisciplinary assembly of your peers. Appropriate topics for 
posters include any of the 22 symposium tracks or two seminars - - 
h the AAASQ92 program. 

If your abstract is accepted, you willbe assigned toa poster sessio 
and provided with ab' x 8' bulletin board on which to display 
graphics and large, easy-to-read text for two hours, during which 
you can discuss your work one-to-one with interested colleagues. 
Accepted abstracts will also be published and distributed to all 
AAAS*92 registrants. I 

Fly United Airlines to AAASlt92 in Chicago and save 
with low, h u n t  air fares available for travel between 
3 February and 14 Febnmy 1992. 

+ 45% aff ngukr hms published at time of 
ticketpurchase. (InCanada,~tsupto35%.)No 
minimum stay needed; 7 days advance purchase 
requatwl- 

+ S K o f f - ~ r o l o r c C b i p k n r , s u b p c t  
to avaihbility and qualifying conditions; and 5% off 
first& fares. mot available in Canada.) 

Student Research Awards: To encourage the development of 
young scientists and to recognize their achievements in all fields 
of scientific research, AAAS will feature exceptional research by 
college, university, and high school students in a special poster 
session at AAASQ92. A panel of distinguished scientists will 
evaluate the student posters and award cash prizes for the top 
three presentations in each of three broad categories: physical 
sciences, life sciences, and social sciences. Awards for each 
category are 1st prize--$500; 2nd prize-$250; 3rd prize--$100. 

Deadline for abstracts is 1 November 1991. For complete 
instructions on how to submit abstracts, see the 
Papers in the 6 September 1991 issue of Science magazine, o 
contact the AAAS Meetings Office, 1333 H Street, NW, 
DC 20005 (Phone: 202-326-6450; Fax: 202-289-4021). 

These Bpecial fares are available only through United 
bitW convention reservation desk Certain restric- 
tions may apply and seats are limited. 

To take advantage of dris offer, you or your travel agent 
should call the toll-free n t m k  and give the agent the 
AAASmeeting LD. number shown below. Also, be sure 
to inquire about dbcotmbed Hertz rental car rates. 

Call7dayeawe&,7iX3aa- 1~am.EastemTimefor 
the USA (including H a d  and Alaska) and Canada. 

U S 1 3 9 2  Hotel Reservation F o ~  + AAAS Annual Meeting, 6- 11 February 1992, Chicago 

Send confirmation to: 

Name 
(last name) (first name) 

Institutionlcompany 
itpartofaddress) 

Address 

Phone Fax 

Other occupant(s) of room - 
(name) 

I 
(name) 

Special housing needs due to a disability: 0 Wheelchair-accessible roorn 

0 Nonsmoking room Other 

Lato Anivals (after 6 pm) must be guaranteed with a deposit for the first night plus 12.4% 
occupancy tax, either by a major credit card or check (payable to the appropriate hotel). 

0 Check endosed 0 Credit card 
c'-'jnca'-dc'J"'pany) 

Exp. date Signature 

+ Resewations must be received at the appropriate hotel by 6 January 1992. (Housing 
reauests received after this date are cdnditional on roorn availabilii.) + ~ h b  hotels will not refund deposits for cancellations received after ji January 1992. 

+ Reservation changes and cancellations must be made directly with the hotel. 
+ Children stay free in same room with parents if no extra bed is required. (Age limit: Hyatt, up to 

18 years; Fairrnont, up to 12 years.) + Check-in time is 3 pm; check-out time is 12 noon. 

Room Rate= 
Check appropriate box for your choice of hotel and 
roorn. Add 12.4% occupancy tax to rates shown. 

Hyatl Regency Chicago, Attn: Reservations, 
151 East Wacker Drive, Chicago, IL 60601 

0 Single (1 person, 1 bed) ............................. $1 10 
0 Double (2 persons, 1 bed) .......................... $1 30 
0 Twin (2 persons, 2 beds) ............................ $1 30 
0 Triple (3 persons, 2 beds) ........................... $1 40 
0 Quadruple (4 persons, 2 beds) ................... $150 
0 Suite .................................................. $365 & up 

Fairmont Hotel, Attn: Reservations, 
200 North Columbus Drive, Chicago, IL 60601 

0 angle (1 person, 1 bed) ............................. $1 10 
ODouble(2persons, 1 bed) .......................... $130 
0 Twin (2 persons, 2 beds) ............................ $130 
0 S u i  .................................................. $250 & up 

List definite anivaVdeparture dates & times. Reser- 
vations are held until 6 pm. Arrivals after 6pm must 
be guaranteed with a deposit for one n@ht plus tax. 

0 Before 6 pm 0 After 6 pm 

Depart date 0 Before noon 0 After noon 

Mailing I-: 
Mail this form to the hotel of your choice (addresses 
above), together with any necessary deposit. 



seven 1. Vibratome's patented vibrating blade 

principle moves the blade in a reciprocating 

reasons arcuate path allowing sectioning without freezing 
or embedding. Elastic deformation of delicate 
soft tissue is minimized. 

2. Vibratnme7s liquid bath lubricates the blade, 
@ maintains specimen temperature and enhances Vibratome and preserves desirable specimen characteristics. 

Series 2000 3. Vibratome7s built-in bath refrigeration cools 
without compressors, refrigerant fluids, is the expansion valves or condensing coils. 

4. Vibratome's motorized dqytal control and clear cut readout of section thickness take the labor 
intensity out of specimen height control while 

allowing sections to be cut to any desired 
thickness from ten microns up. 

for 5. Vibratome's serial sectioning mode raises the 
stage by pre-selected increments, automatically. 

fie Sh tissue 6. vibratome's step function allows manual 
set-up in any increment in % micron steps at the 

sectioning. push of a button. 

7 .  TPI provides assured delivery, on-demand 
technical service, and complete repair and 
replacement should you need it. 

When your research demands sectioning of fresh or 
- fured animal or plant tissue without the creation of :...,i . - . @  

tm artifacts, alteration of morphology and destruction 
I w 8 :  

t/ of enzyme activities inherent in freezing or embed- 
- - , - - - ding procedures, turn to Vibratome. 

Vibratome Series 2000-the new standard in 
automated fresh tissue sectioning. 

Vibratome Series 1000- semi-automated 
sectioning for tighter budgets, retrofitable to 
Series 2000 status. 
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