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729 U.S. Students Flunk Math, Science 
730 Koop Finds Abortion Evidence "Inconclusive" 
73 1 Reilly Vows Environmental Activism 
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733 AIDS Paper Raises Red Flag at P N A S  

Leakey Reinstated as Museum's Head 
Ames Named Director of N.Y. Academy 

734 Somalia Pledges Human Rights Reforms 
NIH: Calling All Alumni 
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LUV'ER A cross section through Earth's atmosphere over the Pacific Ocean, 
from the Space Shuttle Challenger. Stratosphere is in blue, troposphere in white and 
pink. This low sun angle photograph was taken by Rob Crippen, STS-17 Mission 
Commander, on 10 October 1984 from an altitude of 123 nautical miles. See page 
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789 The Manganese Site of the Photosynthetic Water-Splitting Enzyme: 
G. N. GEORGE, R. C. PRINCE, S. P. CRAMER 

792 Control of Enzyme Activity by an Engineered Disuffide Bond: M. MATSUMURA 
AND B. W. MAITHEWS 

794 Physiological Constraint on Feeding Behavior: Intestinal Membrane 
Disaccharidases of the Starling: C. MARTINEZ DEL RIO AND B. R. STEVENS 

796 Disruption of the Yeast N-Myristoyl Transferase Gene Causes Recessive Lethality: 
R. J. DURONIO, D. A. TOWER, R. 0. HEUCKEROTH, J. I. GORDON 

800 Isolation of a Novel Receptor cDNA Establishes the Existence of Two PDGF 
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804 Splice Variants of the a Subunit of the G Protein G, Activate Both Adenylyl 
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807 Stretch-Inactivated Ion Channels Coexist with Stetch-Activated Ion Channels: 
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809 Nimodipine Facilitates Associative Learning in Aging Rabbits: R. A. DEYO, 
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Acid deposition 

P UBLIC awareness of the impact of 
pollutants on atmospheric condi- 
tions and of the corollary-the 

impact of atmospheric pollutants on life 
on the earth-has skyrocketed in the 
last decade, but some of the problems 
have been around and even noted for 
quite some time. In the mid- 19th centu- 
ry, for example, a publication reported 
the occurrence of regional acid rain in 
British towns close to coal-burning 
plants. The link between pollutant 
emissions and acid deposition is 
summed up in what Schwartz refers to  
as Newton's law of air pollution-what 
goes up must come down (page 753). 
How, where, and when acid deposition 
will occur are, however, all contingent 
on the form of the emitted substance, 
its chemical reactions in the atmo- 
sphere, and the physical processes that 
affect it. Since "every mole of sulfur or  
nitrogen oxides not emitted is a mole 
not deposited," it is reasonable to  devel- 
op interim emission-reduction policies 
even before a full understanding of 
source-receptor relations is at hand. Ur- 
ban air pollution, the greenhouse effect, 
and the changing stratosphere are other 
atmospheric science topics addressed in 
this issue, and an overview of these 
features is presented in Braurnan's edi- 
torial (pages 709, 745, 763, 771). 

Mantle elasticity 

C HEMICAL and physical studies of 
inferred constituents of the 
earth's mantle and seismic and 

other remote geophysical measure- 
ments are the primary data contributing 
to an understanding of the nature of the 
earth's mantle. Upper mantle minerals 
are thought to undergo phase transi- 
tions at a depth of 670 kilometers, 
transforming to denser phases, mostly 
(Mg,Fe)Si03 in a perovskite structure 
and (Mg,Fe)O magnesiowustite. A 
prominent seismic discontinuity occurs 
at this depth. The elastic properties of 
transparent single crystals of MgSi03 
perovskite under ambient conditions 
have now been determined (page 787); 

by volume, about half of the earth is 
thought to be perovskite. Yeganeh- 
Haeri et al ,  compare these elasticity 
data, adjusted to mantle conditions, to 
mantle elasticity indicated by seismic 
data. The data match best if mantle 
conditions are close to those that would 
cause perovskite to twin; near such a 
transition, perovskite would be signifi- 
cantly softer. 

Stretch-inactivated 
channels 

I ON channels that are activated when 
cells stretch have been found in all 
types of cells; ion channels that are 

spontaneously active when there is no 
tension and in which gates close when 
tension is a ~ ~ l i e d  (as the cells are sucked 

I 1  

through a recording pipette) have now 
been detected in membranes of neurons 
(page 807). The stretch-inactivated 
channels are situated in close proximity 
to stretch-activated channels in cell bod- 
ies and in cellular zrowth cones. and 
both types of chann:ls are permeant to  
potassium ions. Their coordinate me- 
chanical actions suggest that a common 
underlying transducer, perhaps a previ- 
ously identified submembrane filament 
network, is involved in their regulation. 
At intermediate tensions neither chan- 
nel is especially active and potassium 
permeability is minimized; Morris and 
Si~urdson ~ o i n t  out that these are the 
sa& conditions under which mem- 
brane excitation and calcium ion influx- 
es are maximized. Feedback among cal- 
cium ions, membrane tension, and the 
stretch-sensitive channels may thus fine- 
ly regulate cell morphology and motility 
at the local level; calcium ions have been 
known to be pivotal to both. 

Restoring brain power 

A SSOCLATIVE learning is promot- 
ed in aging rabbits by a drug 
that increases cerebral blood 

flow and that blocks calcium channels in 
central nervous system neurons (page 
809). When first used in aging humans 
to increase cerebral blood flow, the 

drug nimodipine facilitated learning 
and sharpened memories. Deyo et a l .  
found that, with this drug, aging rab- 
bits learned a conditioned response- 
eye-blinking in response to the sound of 
a tone-more rapidly than did untreat- 
ed animals. In fact, the performance of 
treated rabbits was comparable to  that 
of young rabbits. Most of the untreated 
aging animals never learned the re- 
sponse, but the few that did required 
about twice as many training sessions as 
did drug-treated animals. Eye-blink 
conditioning is difficult not only for 
aging rabbits but also for aging hu- 
mans; thus, the rabbit system is a good 
model in which to assess the efficacy of 
new drugs in promoting learning and 
memory in aging subjects. 

Growth factor expression 
in psoriasis 

C LINICAL signs of the skin disease 
psoriasis include angiogenesis 
(new blood vessel growth) and 

abnormal proliferation of epidermal 
cells; both of these effects can be in- 
duccd by transforming growth factor a 
(TGF-a). Elder et al ,  show that in fact 
TGF-a is overexpressed in the epider- 
mis of psoriatic skin: both messenger 
RNA molecules for TGF-a and the 
protein TGF-a itself were detected in 
excess amounts in psoriatic lesions, 
whereas the normal-appearing skin of 
patients with psoriasis and skin samples 
from normal individuals showed nor- 
mal expression of both messenger RNA 
and protein (page 8 11). The messenger 
RNA molecules for the transforming 
growth factor TGF-P1, which in con- 
trast to TGF-a is an inhibitor of epider- 
mal growth, is present in comparable 
amounts in all three types of skin, indi- 
cating that the proliferative flare-ups in 
psoriasis do  not result from a local 
deficiency of this inhibitor. Because no 
evidence was obtained suggesting either 
that the TGF-a gene had undergone a 
rearrangement or that the gene had 
been amplified in psoriatic lesions, it 
appears likely that the actual regulation 
of the TGF-a gene may be faulty in 
involved cells in psoriasis. 
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here's no faster, easier and more accurate The surface structure of a fern under a 

graphic facilities. The images on the left show and white or white-on-blue. In 35mm slides, 

ble from Polaroid that can help you project 

Assurance Field or the Research Field) about 

portable Polaroid PowerProcessor. 

This white-on-blue slide of the molecu- 
lar structure of galactosamine (Fig. 4) was 
made with new PolaBlue Instant 35mm Slide 
Film. PolaBlue provides bright, high quality, 
white-on-blue slides in minutes, at a much 
lower cost than traditional blue slides. 
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Everything you've heard is true. The astonishingly brightt high- 
contrast image. The wide selectic 
of quality accessories. The large 
stationary stage for maximum 
stability. The very modest price. 

The renowned Dia~hot. 

A wide selection of 
allow vou to meet all 

I mentation requirements of your 1 
laboratory-from 35mm to large 
format and PolaroidBt C C N  and y 
cinemicrography. With smia l  c$* 

I objectives ranging from 4x through I 



ELECTRON MICROSCOPY SOCIETY 
OF AMERICA 

47th Annual Meeting, August 6-11,1989, 
The San Antonio Convention Center, San Antonio, Texas 

Call for Papers 

Joint  Svmvosia:  High Resolution Scanning Electron Microscopy; Light 
Microscopy Forum: Practical Confocal Microscopy; Scanning Tunneling 
Microscopy; Computers  I n  Microanalysis: Imaging, Diffraction, 
Spectroscopy, and Automation; Presidential Svmvosium: The Interaction 
of New Instrumentation and Applications; T e c h n o l o ~ i s t s '  Forum: 
Correlative Techniques in Microscopy - Sequential Observations of Tissues 
and Cells Via Multi-Mode Methods 

Phvsical Sciences Svmvosia: High Tc Superconductors; Microstructure of 
Intermetallic Alloys; Microscopy of Polymers; Metal/Semiconductor 
Interfaces and  Reactions; High Spatial Resolution Microanalysis in 
Materials; Electron Energy Loss Spectroscopy: New Instrumentation & 
Methods; Electron Diffraction and Crystallography; In-situ Deformation / 
Reaction / Transformation Studies 

Biolopical Sciences Svmvosia: Membrane Protein Organization and 
Traffic: Studies with Immunological Tools; St ructure  of Sensory 
Transduction Systems; Abnormal Expression of Human Macromolecules; 
Botanical Microscopy: Applications in Cell and Molecular Biology; 
Problems in Developmental Biology: Utilizing Microscopic Approaches; 
Advances in Video Imaging of Biological Structures 

Other  EMSA Sessions - Contributed papers on all aspects of electron 
microscopy techniques and  applications. T u t o r i a l s  on a variety of 
techniques and applications of electron microscopy will be presented. A 
commercial  exhibztzon . . will feature a large range of instrumentation, 
accessories, supplies, and publications for microscopy. More than 100 
companies will participate. 

Abstracts may be submitted for inclusion in the above symposia or in the contributed sessions. 
For information concerning the scientific program, contact the Program Chair: Prof. Ross Johnson, 

Univ. of Minnesota, Dept. of Genetics and Cell Biology, St. Paul, MN 55 108 
Phone: (612) 624- 1741 or 3003. 

For abstract forms, registration, or exhibit materials, contact: The Exhibition and Meeting Manager: 
Mr. Ed Ruffing, Scherago Associates, 1515 Broadway, New York, NY 10036 

Phone: (212) 730-1050 

THE DEADLINE FOR RECEIPT OF ALL PAPERS IS MARCH 15,1989 
Circle No. 256 on Readers' Service Card 
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on the worid's fastest, 
most accurate densitometer. 

When we introduced our new 300A 
Computing Densitometer, we said it was up to 
1000 times faster than other densitometers 
on the market - with better than 1% accuracy 

Understandably, a lot of people have 
to see it to believe it. 

Here's your chance. 
Beginning March 1,1989 you can 

see your electrophoresis gels and dot blots 
analyzed - with speeds and accuracy you 
never thought possible - at a private demon- 
stration of our Computing Densitometer. 

Demonstrations are scheduled in 

Atlanta, Boston, Chicago, Dallas, Denver, 
Detroit, Houston, Indianapolis, Los Angeles, 
Madison, New Orleans, NewYork, Philadelphia, 
Research'Biangle Park, San Francisco, Seattle, 
St. Louis, and Washington D. C. Additional 
demonstrations will be arranged as needed 
in other cities in the U. S. and Canada and 
at major scientific meetings. 

To make your appointment, 
call Wendy Ohlmann at 
(408) 773-1222. 

And get ready for 
some thrilling results. qm 

Molecular 
Dynamics 

Innovative Optical Systems for Molecular Biology 

Molecular Dynamics, 240 Santa Ana Court, Sunnyvale, C~94086  (408) 773-1222. 
See us at FASEB, Booth Nos. 338-340 
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The Sa 

The secret to meeting the weighing needs of 
the life scientist is to create the perfect balance for each 
application. And like you, the Sartorians stop at nothing 
to find perfection. 

Today, we make balances for all of the life sci- 
ences, from microbiology to zoology, from the analysis 
of a single cell to the study of a quadraped. 

In fact, to meet your specific requirements, we 
offer a wider selection of precision balances than any 

company in the world. Seventy-one, and counting. And 
they are the most technologically advanced you can buy. 
For good reason. 

We've been making balances for nearly 120 
years. Longer than anyone. Our investments in research 
and development have consistently produced new 
concepts in weighing technology. The Plus Performance 
Package saves you time and effort by extending the capa- 
bilities of our balances. Three different keypad overlays 



perform more than 16 separate functions, including 
numeric entry, tare and ID storage, and mass unit 
conversions. 

So if your work requires precision weighing, call 
the Sartorians. We have the perfect balance, no matter 
what you do in life. 

For more information, or a free demonstration, 
call or write Sartorius Instruments, P.O. Box 770, 
McGaw Park, IL 60085, (312) 578-4297. Or contact your 

See Us at Pittcon, Booth Nos. 3620-3733 

representative from Baxter Healthcare Corporation, 
Scientific Products Division, or any authorized dealer. 
Tell them you'd like to see a Sartorian. 

perfect balance. 
Circle No. 160 on Readers' Service Card 



WORKSTATION LEADER 
A COMPLETE 
Complete family of imaging microscope 
workstations designed specifically for 
biomedical research and backed by years 
of biological and imaging experience. 

A INTEGRATED 
Integrated optical, mechanical, and com- 
puter hardware and software components 
essential for performing fluorescence, dark 
field, polarized light, phase contrast, 
interference, and bright field microscopy- 
all in a single package! 

A MODULAR 
Modular design that allows you to start wltn 
a minimum, entry-level configuration and 
expand to the popular multimode 
workstation. 

A POWERFUL 
Apple" MacintoshTMll or DEC MicroVAX1"Il 
computer, integrated with the powerful 
Perceptics real-time image processor. 

A FRIENDLY 
Intuitive, interactive user interface with an 
extensive set of biological software func- 
tions, including Multiprobe Fluorescence 
Analysis", ratio imaging, quantitative 
feature analysis, and 3-0 reconstruction. 

A AFFORDABLE 
Finally! An affordable, yet complete family 
of imaaina microsco~e workstations to 
meet ku;research needs. By Perceptics, 
of course! 

Call or write today for more information 
and see why BioVision is the imaging 
microscope workstation leader! 



IBI DNA 
SE UENCING 
w 8 RKsHoP 

Schedule for 1989 
March 21 - 2 4  

Wesleyan University, Middletown, CT 

APRIL 4 - 7 
Washington University. Saint Louis, MO 

MAY 23  - 26  
Lniversity of Hawaii, Honolulu. HI  

JUNE 13 - 16 
Rutgers University. New Brunswick, NJ 

JUNE 27 - 30  
San Francisco State University. San Francisco, CA 

NOVEMBER 14 - 17 
Iowa State University. Ames, IA 

NOVEMBER 28  - DECEMBER 1 
Baylor Center for Biotechnology, Houston. TX 

DECEMBER 12 - 15 
Rutgers University. New Brunswick, hJ 

ADDITIONAL LOCATIONS AND DATES 
WILL BE ANNOUNCED 

Lecture topics will cover: 
current  strategies in DNA sequencing. 

Each  participant will perform: 
directed subcloning by the Dale Procedure 
purification of template DNA 
single strand and supercoil sequencing 
DNA sequencing with Taq DNA Polymerase 
DNA sequencing with Klenow fragment 
denaturing gel electrophoresis 
autoradiography 
structural analysis with Macintosh software. 

Tuition is 8795.00 for four full days. 
Class size is limited to 16. 

For more information o r  registration, 
please call o r  write: 

Lisa Salen, Program Coordinator, o r  
David R. Starr, Workshop Instructor 

IBI, A Kodak Company 
P.O. Box 9558 

New Haven, CT 06535 
(800) 243-2555 
(203) 786-5600 

Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 
3 Maintains a data base of references 
C Searches for any combination of authors, years 

of publication, reference title, publication title, 
keywords or abstract 

3 Formats bibliographies exactly as you want them 
i7 Reads your paper, inserts citations into the paper, 

and prepares a bibliography of the references 

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

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

RT-11 ,  TSX-PIUS, RSX-11 ,  P/OS . . . . . . 

V A X / V M S  (native mode) . . . . . . . . . . . . 

322 Prospect Ave., Hartford, CT 06106 
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PENNSTATE w 
Eighth Summer Symposium 
in Molecular Biology 
DNA-Protein Interacbons 
The  Pennsy lvan ia  State Un ivers i ty  
July 26-July 28, 1989 

~ ~- ~ . -~  . 

Keynote Address: Arthur Kornberg 

Structure and Function in DNA-Protein Complexes 
T. Lohman, R. Klevit, G. Ackers, A. McPherson 
DNA-Repressor Molecular Recognition 
C. Pabo, R.  Sauer, A. Aggarwal, K. Matthews 
Mechanisms of DNA Synthesis 
C. Joyce, K. Johnson, C. McHenry, S. Goff 
Enzymatic Aspects of Endonucleases 
P. Modrich, C. Freder~ck, P, von Hippel, L. Jen-Jacobson 

This symposium IS organized by the Penn State Cooperative 
Program ~n Biotechnology and is supported by the Industrial 
Afflllates of the Program. 

For Information on poster presentations and registration, 
contact. 

Symposium Program Coord~nator 
Eighth Summer Symposium In Molecular Biology 
208 South Frear Laboratory 
The Pennsylvania State Un~versi ty 
Univers~ty Park, PA 16802 

Telephone (814) 863-3696 

! 



. . . Demands 
consistently pure DNA 

the first time, every time 

Purlflcation Reverse phase Polyacrylamde gel 
method I chromatography I electrophoresls 

Quality Control 1 
, I T r l W  fract~ons I V~suallzat~on 01 single. 

method monitored band purity on 
Spectrophotometric I ethidlum-stained I scan of product polyacrylam~de gel I I 1 

Type of S ~ N I C ~  

Documentaton 
provlaed 

deblocked and 
All olgos lully I 
detrltyated 

Appllcatlon I Routlne runnlng 01 I . Estoblshlng 
I experiments I experimental protocol 

Reagent Grade 

FOR INFORMATION ON OUR OTHER 

Research Grade 

CUSTOM OLIGONUCLEOTIDE PRODUCTS, PLEASE CALL 
301-869-7455 

SYNTHECELL 
SYNTHECELL 

SYNTHECELL 
SYlUTHECELL . . . - - - - - - - - - 

SYNTHECELL 
S Y N R E C E L L  

COW 

2096 Gaither Road, Rockville, MD 20850 USA 

Brain Structure, Learning, and 
Memory 
Edited by Joel L. Davis and Robert W. 
Newburgh, Office of Naual Research, and 
Edward J. Wegman, George Mason 
University 

This new book, based on a AAAS Annual Meeting 
symposium, explores the connections between cellular 
and computational approaches to understanding the 
neural basis of learning and memory, Incorporating such 
diverse ideas as invertebrate and computer-based 
models, cerebellar involvement in motor engrams, 
learning, and the sensory sciences; nonstationary point 
processes; and models closely tied to vertebrate neural 
nets, the contributors not only shed new light on 
important brain functions but also provide an example 
of how neuroscience research should be structured. 

$35.00; AAAS members $28.00 (include membership number 
from Science). 301 pp., 1988. AAAS Selected Symposium 105. 
Order from: Westview Press, Dept. AAAS, 5500 Central Avenue, 
Boulder, CO 80301. (Add $2.50 postage and handling for the 
first copy, 75 cents for each additional copy; allow 4-6 weeks 
for delivery.) 

Published by Westview Press for AAAS 
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Announcing.. . 

Editor in Chief 
Bart G. Barrell 
Medical Research Council 
Laborato y of Molecular Biology, 
Hills Road, 
Cambridge CB2 2QH 
England 

Editors: 
Deputy Editor: 
John E. Walker 
Medical Research Council 
Laborato y of Molecular Biology, 
Cam bridge 

US Editor: 
Clyde Hutchinson 111 
Department of Microbiology and 
Immunology, 
The University of North Carolina, 
Chapel Hill, 
North Carolina 2 7514 
USA 

Mapping: 
John S U ~ S ~ O ~  
Medical Research Council 
Laborato y of Molecular Biology, 
Cambridge 

Sequencing Methods: 
Alan T. Bankier 
Medical Research Council 
Laborato y of Molecular Biology, 
Cam bridge 

Bringing you the latest 
findings in DNA mapping 
and sequencing research and 
enabling you to publish DNA 
sequence data papers in full.. . 
SCOPE 
The journal will publish: 

mapping data that would be useful to future DNA 
sequencing 
DNA sequence data in full 
new DNA sequencing procedures and allied techniques 
analyses of DNA sequences 
computer methods to analyse DNA sequences 
compilations of sequence motifs of DNA and proteins 
regular reviews on sequencing especially methodology 
and the latest techniques 

and provide a forum for the exchange of research 
experience and advice, through a Letters to the Editor section 

CALL FOR PAPERS 
The Editors welcome original research papers and 
short communications. The journal will also publish 
commissioned review articles. Papers and suggestions for 
reviews may be submitted to the Editor in Chief or to any 
of the Editors for consideration. There are no page charges 
to authors or institutions. For further information and 
Notes for Contributors, please contact the Editors or the 
Marketing Department at Harwood Academic Publishers. 

First issue due Autumn 1989 

Send now to resewe your free sample copy! ha HARWOOD ACADEMIC PUBLISHERS 
PO. Box 197, London WC2E 9PX, UK 

or 
PO. Box 786 Cooper Station, New York, NY 10276, USA 
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See Us At PittCon Booth # 6334-6336 

A full line of quality cells: 
Stock and custom 

maca, NY 11424 
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PURIFY 
MORE 
DNA 

Purification of a 
5'-DMT 36mer 

0 10 
MINUTES 

PRP-1 Polymeric Reversed 
Phase Columns are ideal for 
purification of protected 
oligomers. They provide: 

W Superior Recovery- 
Greater than 95% is 
recovered 

W High Capacity- Load 10 mg 
or more of sample on a 
15 cm column 

W Longer Life- The poly- 
meric packing easily 
outlasts silica based 
columns 

W pH Stability- Purify 
oligomers with strong 
secondary structure at 
pH 12.7 

For more information on 
PRP-1 HPLC columns for 
synthetic DNA purification, 
contact us today. 

Hamilton Company 
P.O. Box 10030 
Reno, Nevada 89520 
Telephone: (702) 786-7077 
TOLL FREE: (800) 648-5950 

In Europe, circle no. 260 
In the U.S.A., circle no. 261 



The new Carl Zeiss Microscope 
Systems extend the performance and 
capabilities of the modern light 
microscope to meet the ever growing 
demands of science and industry. 

State-of-the-art light microscopes 
with unexcelled ICS optics are com- 
bined with the latest technologies 
for specimen handling, information 
retrieval and processing. 

The results, in terms of resolution, 
content and reproducibility, far exceed 
anything previously attainable with con- 
ventional instrumentation. Now the 
most sophisticated techniques in micros- 
copy can become a routine part of your 
research. 

MICROSCOPY TO 
ELECTRON MICROSCOPY. 
LSM MICROSCOPE SYSTEMS. 

LSM 
I LL AS"" S C  A "' "IC"~SCC 

The LSM Microscope Systems from Carl 
Zeiss with their specially selected lasers 
and ICS optics offer excellent resolution 
and superb confocal depth contrast. The 
zoom system allows the total magniJica- 
tion to be changed by up to a factor of 10 
- with constant image brightness and no 
objective change. 

A pegect electronic image is pro- 
duced by point-by-point scanning of the 
specimen with a focused laser beam and 
by direct digitization of the measured 
values. The exceptional advantage of the 
LSM: the user can switch between con- 

ventional light microscopy and laser 
scan microscopy at any time. 

All functions are activated and 
controlled from the clearly arranged 
control panel. 

The following are only some of the 
possibilites offered by the LSM Micro- 
scope Systems: 

confocalfluorescence with high 
detection sensitivity forpegect optical 
sectioning; 

high resolution images - also in 
confocal reflection contrast; 

future-oriented, flexible system soft- 

ware with a hard disk for image mass 
storage; 

video printer for instant and high-reso- 
lution 35 mm photography. 

integaces for external computers. 
LSM Microscope Systems -for cell 

biology, genetic research and experimen- 
tal neurology and pathology. 

For the full story, contact the 
Quantitative Microscopy Group at 
(914) 681- 7736. 

Carl Zeiss, Inc. 1 v i l  cARL hISS 
MPM Microscope Photometry 

AIS Automated Injection Systems 

LSM Laser Scan Microscopes 

One Zeiss Drive I 
Thornwood, NY 10594 
914 - 747 -1800 

For literature, circle reader service number 148 
For literature & demonstration, circle number 149 



S i e  commands like CONTOUB.PLOT instantly 
generate presentation-quality graphics. 

With proper hardwm, A m  acquires data 
at ratesof up to 2SOKHz. 

I 

It takes just one command and 47 milliseconds 
to calculate the inverse of a general 9 x 9 matrix. 

Join the thousands of users who get siguificantly 
faster solutions with ASYST.' 

Screen Tests. 
Go ahead. 
Try this with any other single PC software package. 
Sure, you could create these screens by using several 
scientific software packages. (Of course, you'd have to learn 
several different systems and convert your data files a few 
times.) But we did it all with just one, integrated, scientific 
software tool. A tool that can handle all your needs-data 
acquisition, analysis, and graphics-ASYST. 
ASYST gives you full control of your data. Within one, 
unique, interactive programming environment you have 
access to high-level commands that allow you to perform 
functions like instrument interfacing and control, FFB, 
smoothing, integration, differentiation, curve fitting, 
statistics, and matrix and polynomial operations. 

But even though the ASYST function set is extensive, you're 
not tied to it. You can expand and customize the functional- 
ity of ASYST by tailoring its capabilities to your needs. And 
you'll find, as thousands of satisfied users have, that you 
don't have to be a professional programmer to use it. 
And just in case you need it, you'll appreciate our 60 days of 
B e  technical support. Ongoing support is available. 

Test ASYST on your own screen with our 30-day 
no-risk offer. Call 1-800-348-0033. 
A complete system: 

Data analysis and statistics 
Acquisition ( A , ,  DIA, and Digital YO) 
Instrument interfacing and control 
(IEEE-488/GPIB and RS-232) 
High-performance graphics 

System Developers: Ask about the ASYST 
Run-time and User site licenses. 
*I024 point complex PFT ealeulated in 422 milliseconds. 
All benchmarks b a d  on a 20MHz 386 mmputer with 
387 eopmeessor. 

100 Corporate Woods, Rochester, NY 14623 
1-800-348-0033 or 716-272-0070 

ASYST is a tndemark d Asyst Software WnologAes, Inc. 
01888 Asyst Software WnologAes, Inc. 
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The new METl'lER AT An 
vtms developed around a. 
discovery: People only have two han 

For years people with two hands h 
had to operate balances designed 
three. 
Introducing the METTLER AT. The fir 
analytical balance that's simple to 
handle. 
One hand is now free to 
shield from the opposite side. So 
don't have to twist both arms to 
the same side. Or you ca 
shields open and close automa 
Which leaves your hands free 
your samples instead of doors 
You have a choice of configuri 
draft shield so you can put your sample 
on from the left, the right, or even from 
above. 
The weighing pan is close to the edge "' 

of the weighing chamber. Which for the 
first time allows your handfo get close t 
the pan. 
To find out more, call us. 
We'd be happy to give you 

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



Just define your 1 
variables and enter your 
formulas anvwhereon the screen. ~ a r h c A D  
formats you; equations as they're typed. 
Instantly calculates the results. And displays 
them exactly as you're used to seeing them- 
in real math notation, as numbers, tables 
or graphs. 

MathCAD is more than an equation 

Plus, MathCAD 
-1s loaded with powerful 

wilt-in features. In addition to the usual trk- " 
onometric and exponential functions, it 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handles complex numbers and unit conver- 
sions in a completely transparent way 

Yet, MathCAD is so easy to learn, you'll 
be using its full power an hour after you begin. 

and findingthe median, simulati 
a queue, frequency distributions, and much mo 

MathCAD lets you perform calculations 
a way that's faster, more natural, and less err0 
prone than the way you're doing them now- 
whether you use a calculator, a spreadsheet, 01 
programs you write yourself. So come on over 
to MathCAD and join 45,000 enthusiastic user! 

See your dealer or call 1-800-MATHCAI 
Ext. 2776 (In MA: 617-577-1017), AFr,9&aor ,y$?$ 

~ a t h c A ~  
MaWft, Inc., One KeaW Sq., hbddge, MA 02139 



The Model 431A Peptide Synthesizer. 
Our success is yours to share. 

When the Model 431A Peptide 
Synthesizer comes to your lab, it brings 
with it the best in protein chemistry. 
People who understand how to apply 
state-of-the-art synthesis methodologies 
in precision instrumentation. People 
who share your vision for the potential of 
peptide synthesis in your research. 
People with the expertise to help you 
produce results the first time out  

The compact, simple Model 431A 
embodies the most advanced, most 
proven technology available for peptide 
synthesis today. In just a few keystrokes, 

you can access Applied Biosystems per- explore and respond to your research 
fected Fmoc and t-Boc chemistries and requirements. 
the precise delivery of our patented valve 
block system.Walk away, and come back Get to know the Model 43lA. Get to know 
for your peptide. Simplicity without the people who'll help you succeed. 
compromise. Contact Applied Biosystems today. 

Instrument operation is only the 
beginning. Experts in peptide syn- 
thesis and purification are only a phone 
call away. Our worldwide customer 
service network ensures prompt delivery 
of the finest reagents, optimized for 
your instrument In our own laboratories, 
scientists like yourself continue to 

For information circle reader service number 152 
For sales call circle reader service number 153 

lXI1O)X74.'18lin. In (.~lolt~mo~IMxl~R:4I-'~Ycl' Telex 171115'L AI'BIO U I  Fdx I1151 572.2743 
Missirrsuga.Cana&lel 14IRJX"I.XI8:4 F3h I4I6)8'Ll.X'L4h 
Warrington, U.K.Trl Il~l'L5.XY565ll Telex ri-MI l AYBIO (; F3h IN25.X2XI96 
Weitentdt.Wesl Germany. Tel luil51.X7Wll Telex 1l9791X 7 AH1 I) F J ~  llti151.h(~9(l 
Ms. France. rel I I) I 8  63 21 14 Telex 'L9Ir158 ARlF Fdh (11  4867 21 X2 
Milan, ltnly. Tel: 02-K?5 490. Fax. 02.832 1655. 
Rotterdam,The Netherlands. Tiel: (0) 10 452 35 11. Telex: 2849. Fax: (0) 10 452 91 57. 
Burwood, Ausbalia.Tel: (03) 288-7777. Fax: (03) 887-1469 
Tokyo, Japan.Tel. (03) 6W-0700. Fax: ((El) 699-0733. 



R&D in the Ne dministration: 
Change ontinuity 



Advance Registration Form 

N U S  Colloquium on Science & Technology Policy 
13- 14 April 1989 + The Capital Hilton, 

Please print or type clearly 

Name 
(last) (first & initial) 

Affiliation 

Mailing address 
(street & number) 

(city) (state & zip) (telephone number) 

Check enclosed or charge to my VISA or Mastercard 
(no other credlt cards accepted) 

Card no. Expiration date 

Cardholder's signature 

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

W Packets will be mailed to ~rereaistrants on or about 24 March; reaistrations received after 24 
March will be held at the AAAS Eegistration Desk in the ~ap i ta i  ~ f t o n .  
W Refund Policy: Advance registration fees and meal tickets will be refunded for cancellations Mail top half (registration form) to: 
received by 7 April; no refunds will be made on cancellations received after this date. 
W Publications: All registrants receive AAAS Report XIV: Research and Development, FY 1990 AAAS R&D Colloauium Reaistration " 
before (or at) the Colloquium, published Proceedings after the meeting, and a supplementary Room 830 
report, Congressional Action on R&D in the FY 1990 Budget, in the fall. 
W Fees: Nonprofit rates apply to employeesof government, academic, and nonprofit organiza- 333 Street, NW 
tions. Student rates apply only to full-time undergraduate and graduate students and retirees. Washington, DC 20005 

Capital Hilton Hotel Reservation 
AAAS R&D Colloquium + 13-14 April 1989 

(Reservations received after 22 March cannot be guaranteed) 

Send confirmation to: 

Name Street 

City State - Zip Telephone no. 

Other occupants of room: Name Name 

Room: Single ($1 23)* Double ($143)* Twin ($1 43)* *Add 10°/o DC sales tax and $1 occupancy tax. 

Arrival: Date Time Departure: Date Time 

Be sure to list definite arrival and departure times. Check-in time is 3:00 pm; 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 bottom half (hotel reservation form) to: Reservations, The Capital Hilton 
16th & K Streets, NW, Washington, DC 20036 
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Pipetting? m 

Single-Shot M 
Dispensing? ~e Variability and Management of 

Large Marine Ecosystems 
Edited by Dr. Kenneth Sherman, Director, 
Narragansett Laboratory, National Oceanic and 
Atmospheric Administration, and 
Dr. Lewis M. Alexander, Director, Center for 
Ocean Management Studies, Unioersity of 
Rhode Island 

Large marine ecosystems (LMG) are being subjected to in- 
creasing stress from industrial and urban wastes, aerosol con- 
taminants, and heavy exploitation of renewable resources. This 
book is a state-of-the-art review of effective means for measur- 
ing changes in populations and productivity, physical-chemical 
environments, and management options for LMEs. For the first 
time, this volume treats LMEs holistically as regional manage- 
ment units by bringing together the all too oken hgmented 
efforts to optimize ocean resources. 319 pp., 1986. 

$31.85; AAAS members $2550 (include 
membership number from Science). 
Ordu from: W e W  Press, Dept AMS, 5500 Central 
Avenue, Boulder, CO 80301 
Add $2.50 postage and handling for the first book 
ordered; 751 for each additional book 

Published by Westview Press for AMS 
L 

icroliter 
b 

. micro' 
mall 
gent 
"& . 
2 to . It provldes a simple, low-cost means of dispensing very s 

amounts of fluids for applications such as pipetting, rea 
preparation, syringin , precision sampling, repetitive and 1 

metric dispensing. ?he variable displacement, valveless 
piston design makes it possible to dispense volumes of 
100 per shot with incremental adjustment of less than 0 
Pip units are also reversible for aspirating fluids or t 
flushing the system. 
A simple, sealed pushbutton handlfoot pendant switch mi 
a momentary contact for one dispense per push when 
mode switch is in the down(Singles) position, or It may be 
down for purging or reagent rinsing when the mode switch 
the up (Repeat) position. Using a combination of forward 
reverse modes makes dilutions especially easy. Wetted 
faces of ceramlc and fluorocarbon provide for maxlmum c l  
lcal compatibility. A three-speed 110 VAC 60 Hz synchror 
motor provides three shot velocities to meet your fluid 
vessel requirements. 
Two standard models ere available at a price of $525 ( 

F.O.B. FMI: Model PiPOCKC-0 to 50 ~ l ;  
Model PiPlCKC-0 to 100 Fl. CALLTOLL I . 800-223-: 

IN NY 518.922 

ING, INC. . ZY uni;nrnu s ~ n t t ~ ,  r.u. sux IIY. uiSTER BAY, W 1 
TELEX 5101001281 FAX 516-624-8261 . .................. m e . .  

See Us At the Pittsburgh Conference Booths 4634, 4636, 4638 
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Lab Data Analysis - 
No Assistants Required 

lsotec Inc. offers the 
scientific community 
one of the world's 
largest selections of 
stable isotopes and 
labelled compounds 

ADVANCED 
DIODE ARRAY 
HPLC DETECTION 

The PF1-the only 
i 
I 

choice when you 
require 

PERFORMANCE - 1 1 1 , ~  , l i l t  1 -  1 
1 ' ~ i~~ ,+ ,~  

I I * ) ?  - l ly  . ! I 

Amino Acids 
Make Waves.. . Fatty Acids 

Sugars 
Substrates (for 
breath tests and 

15 x D e r  studies) metabolic 

. , t ~ ~ : ; , ~ l t l ' ; l t ' ;  

VERSATILITY 
' , n p :  AT NT ?-J+;I 
-...* .>, >:e::1 ?;:;l\-':lS ~ - -  u 

I You Get More Rom I make Sel 
the First Spreadsheet 
designed exclusively for 
Scientists and Engineers. 
Over 150 functions for displaying 
and analyzing waveforms makes lab 
data analysis as easy as typing a 
name. Run external data acquisition 
software, or your own analysis 
programs; create new functions 
with DADiSP M m s ;  and, talk to 
your instruments with DADiSP-488. 

> 99% chemical purity 
High isotopic enrichment 
Competitive prices 
Fast delivery 

1 VALUE 
1 C2Il tt1e s;l*.? 

Plus . . . 
make a Call. metal stable isotopes, 

helium-3 and other noble 
gas isotopes, other 
enriched stable isotopes, 
multiply-labelled 
compounds and custom 
synthesis 

Order our $20 Interactive Demo Disk. 
Ask about DADiSP for IBM-PC/XT/AT, 
DEC MicroVAX, HP9000, Masscomp 
5000, and Sun Workstations. For further 
information write DSP Development 
Corporation, One Kendall Square, 
Cambridge, MA 02139, (617) 577-1133 

Call or write for your NEW 
complete price list today! 

GROTON 

A - mtheson, USA Company 

LDSP 
Development 
Corporation 

3858 Benner Road, Miamisburg, 08 45342 
1513) 859.1808 18001 448-9760 

Telex: 288278 Fax: 1513) 859-4878 ~ 
--- - -- -- - -- - -- 
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instructors preparing course work in marine 
ecology, and professionals seeking over- 
views of topics outside their own expertise. 

LEWIS S. INCZE 
Bigelow Laboratory for Ocean Sciences, 

West Boothbay Harbor, ME 04575 

Ecosystem Analysis 

Concepts of Ecosystem Ecology. A Cornpar- 
ative View. L. R. POMEROY and J. J. ALBERTS, 
Eds. Springer-Verlag, New York, 1988. xii, 384 
pp., illus. $72. Ecological Studies, vol. 67. Based 
on a conference. 

E. P. Odum has long been a creative and 
influential ecosystem ecologist. His publica- 
tions are often provocative in the best sense 
of the word, in that they call forth experi- 
mental tests and competing syntheses. It 
would be asking a great deal to hope that 
this volume, a collection of papers honoring 
Odum on the occasion of his retirement 
from the University of Georgia, could syn- 
thesize the current status of ecosystem ecol- 
ogy or provoke a new round of research. 
Not surprisingly, the volume does a better 

job reflecting modem ecosystem ecology in 
its strengths and weaknesses than it does of 
pulling the field together or pushing it 
forward. 

Because of the way the volume is organ- 
ized, the weaknesses are apparent first. Ecol- 
ogy has been accused of being the only field 
with the courage to call a spade a geotome, 
and we continue to find complex ways of 
making relatively simple points about ener- 
gy flow, spatial and temporal scales, and 
hierarchies. More important, the book starts 
with too much amateur philosophy of sci- 
ence (fine between consenting adults in 
private), and, most serious, several of the 
contributions have a defensive tone about 
working in difficult-to-control complex sys- 
tems, as against the supposed simplicity of 
subcellular biology. 

The strengths of the field become evident 
later in the volume. Papers that exemplify 
them include an informed (although jargon- 
ridden) ecological analysis of conventional 
versus zero-tillage agriculture (Coleman and 
Hendrix), an interesting discussion of graz- 
er-grassland interactions and the ways in 
which grazing could increase primary pro- 
duction (Detling), a provocative treatment 

of alternative ways to analyze the dynamics 
of marine ecosystems (Mann), and an out- 
standing synthesis of the biogeochemismy of 
coral reef ecosystems (D'Elia). I don't know 
if a marine ecologist would be equally im- 
pressed with the last; to one who works in 
forests, it was extraordinarily instructive. 

I mention these papers in particular 
among a number of good ones in the vol- 
ume because they have several features more 
or less in common: first, a large and interest- 
ing question; second, the willingness and 
ability to pursue the answer whether it lies 
in physiological ecology, population biolo- 
gy, systems analysis, geochemistry, or inter- 
actions of any of these; third, an inclination 
to consider the consequences of human ma- 
nipulations of ecosystems; and fourth, the 
courage to suggest tentative (and testable) 
generalizations based on controlling mecha- 
nisms. Add a developing concern with glob- 
al change and with long-term ecosystem 
dynamics, and these papers represent many 
of the best features of modem ecosystem 
ecology. 

Overall, I learned something from the 
papers in this volume; I believe that most 
ecologists would. However, I would not 

7 

)evelop a 
dew Attachmenr 

Now create your own custom affinity support, 
st by passing your protein or pept~de ligand 

u~rough a HIPACTUAldehyde Activated Luer f 
Tip Quick (LTQru) Column 

To immobilize your ligand to 
silica, inject a solution of the II- 
gand and NaCNBH3 Into the LTQ 
column Allow to react (20 to 

- 60 minutes), then wash the 
column All you need IS an LTQ 
and a syringe 

w 
Once the ligand IS ~mmobillzed to silica, it 

lly takes about 5 minutes to purify a sample 
And when ~t's tlme to scale up, transfer the 

~mobilizat~on protocol dlrectly to a HIPAC 
analytical or prep-scale HPLC column 

( s r  
With LTQ Aldehyde Activated Columns, 

you're bound to succeed For complete 
~rlformation, call toll-fren 

ChromatoChem. Inc 
2837 Fort M~ssoula Road 
Mlssoula, MT 59801 
Call toll-free 8001426-7227 
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