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The Optima"' TLX ultracentrifuge 
shares many features with our L and 
XL floor models. 

Like a rugged, imbalance-tolerant 
drive. A cooling system with no CFCs. 
And convenient step programming. 

But this smallest Optima redefines 
overachievement by packing its 120,000 
rpm/625,000 gin a tabletop size. It can 
be used virtually anywhere, including 
under a fume hood, and achieve 
separation* efficiencies only possible 
with micro-ultracentnfugation: 
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Tivo more innovations from Perkin-Elmer Cetus. 
Backed by our PCR Performance Guarantee. 

In the US, call PE XPRESS at 1-800-762-4002 to order. 
Or call 1-800-762-4001 for technical information. 

Ontside the U.S, eontact your local Perkin-Elmer representative. 
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Close-ups of Venus 
UCH of this week's issue of 
Science focuses on the results 
of the Magellan mission to 

Venus (cover). Venus is the most 
Earth-like of the planets, so knowledge 
of how it formed and evolved will pro
vide important contraints for models of 
the evolution of Earth. Since Septem
ber, Venus has been under direct radar 
scrutiny by the Magellan spacecraft, 
which was launched by the Space Shut
tle in May 1989 and went into orbit 
around Venus in August 1990. The 
radar images along with altimetry and 
gravity data will make possible the con
struction of high-resolution topograph
ic maps of the planet that will help to 
answer questions about the interplay of 
volcanism, tectonism, impacts, weather
ing, and other processes in the shaping 
and resurfacing of the crust; in turn, 
this information will provide clues to 
underlying mantle dynamics. The 9 Re
ports describe the goals of the mission 
and some early setbacks, the radar in
strument, and issues of concern in Ve
nus geology and geophysics. They in
clude dazzling images from Venus that 
were obtained during the first few 
weeks of observation, provide over
views and interpretations of these early 
results, and discuss the impacts of these 
data on hypotheses regarding the for
mation and evolution of the planet 
(pages 247 to 312). An analysis of some 
of the more recent data back from Ve
nus is provided by Kerr (page 213). 

Kumakhov lens 
OCTORS and dentists might be 
able to use them to target 
x-rays—both in therapy and in 

diagnosis—more accurately and safely 
than they can today. Device manufac
turers might be able to use them to 
produce higher density microelectronic 
chips. The new Kumakhov lenses, 
whose design, development, and pro
posed applications are described by 
Amato on page 208, are thought capa
ble of delivering x-rays or neutrons to a 
target with extraordinary accuracy and 
intensity. The lenses are being promot

ed through a joint effort of American 
and Soviet scientists. Each lens con
sists of a bundle of thousands of gently 
curving thin glass capillaries that chan
nel x-rays or neutrons into a tightly 
focused or reshaped beam at the ta
pered end. For some applications, the 
Kumakhov lens may turn out to be a 
cheap replacement for the synchro
tron, now the most effective but a very 
costly method for generating powerful 
x-rays. 

Pattern formation 
ow does a fertilized egg gener
ate the diverse, differentiated, 
and functioning cells and tis

sues of an individual? Some of the fac
tors that affect pattern formation during 
development have now been identified, 
but this puzzling phenomenon remains 
the central issue of developmental biol
ogy. Signal molecules as varied as pro
teins, messenger RNAs, and retinoic 
acid help transmit vital information 
within and between differentiating cells. 
Related molecules have been observed 
in diverse organs and organisms, appar
ently performing analogous functions 
and producing at times the same and at 
other times disparate results. Keys to 
how diversity can be achieved with a 
single type of signal molecule may lie in 
the location of the molecule, its pattern 
of expression, its concentration, or the 
affinity with which it binds to a recep
tor. Melton evaluates the molecules and 
the mechanisms that have been found to 
contribute to cell fate determination 
and the establishment of body axes (po
larity) in developing organisms (page 
234), The establishment of a slight but 
meaningful asymmetry during develop
ment of the egg can serve as a first step 
in pattern formation. 

Clocking streaming ice 
comprehensive and accurate as
sessment of the movement of an 
Antarctic ice stream—a rapidly 

flowing river of ice that drains the Ant
arctic ice sheet—has been made with 
satellite imagery data that rely on undu

lations in the ice stream instead of pro
truding rocks as markers (page 242). In 
the method described by Bindschadler 
and Scambos, guides for the co-registra
tion of sequential images were surface 
undulations. The undulations apparent
ly serve as proxies for the rock topogra
phy beneath the glacier and thus are 
fixed in space. In the case of ice stream E 
(in West Antarctica), some of the mark
er undulations are thought to be pro
duced by a large ridge that substantially 
slows the flow of the ice. Two images of 
ice stream E were compared; one was 
recorded in January 1987 and another 
in December 1988. The ice stream was 
found to flow unevenly rather than as a 
stable plug (an earlier model); the aver
age velocity for this ice stream was 350 
meters per year. The availability of 
higher resolution data and wide cover
age of the ice stream permits more 
accurate assessments of the mass balance 
of the ice sheet and more certain predic
tions of its effects on sea level. 

C60 structure 
UCKMINSTERFULLERENE, C 6 0 , 
was identified 6 years ago but was 
only synthesized in usable (mac

roscopic) quantities some months ago. 
It is thought to consist of 60 carbon 
atoms arranged in a truncated icosa-
hedral framework, not unlike a soccer 
ball. Now the crystal structure for C60 

derivatized with osmyl groups has 
been determined by Hawkins et at. 
(page 312). The use of a C60 derivative 
solved the problem that is posed by the 
un-derivatized molecule, whose near-
spherical symmetry promotes orienta-
tional disorder and hampers crystallo-
graphic analysis. Derivatization broke 
the spherical symmetry but did not 
break up the carbon framework. Order 
was promoted and structural informa
tion about the C6 0 molecule could be 
obtained. The crystal structure of osmyl-
ated C60 confirms the proposed structure 
of C60: it is a soccer bad-like molecule 
containing 12 five-member carbon rings, 
each surrounded by 5 six-member rings 
for a total of 32 faces in all. 

• R U T H LEVY GUYER 
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For the precise Quantitation of Cytokines in fluids... 
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The T d  to Accurately Measure Cytokines 
lmmunoassay vs. Bioassay 

The usual assay for a specific cytokine 
is based on its ability to affect the growth 
or differentiation of an actively growing, 
indicator cell line. 

However, since most of these indicator 
cell lines can respond to many growth or 
inhibitory stimuli (including other cytokines), 
precise detection and quantitation of a 
specific cytokine in such complex fluids as: 

accurate quantitation of a given human 
cytokine can easily be made in a variety of 
complex biological fluids. 

Each Quantikine kit has been 
formulated under exacting standards to 
ensure that it is: 

Sensitive -detects less than 10 pglml. 

Rapid -results in less than 4.5 hours. 

cell culture medium, seturn, plasma, urine 
Specific -unaffected by the presence of and synovial fluid (see e.g. J. of IMMUNO. other cytokines. 

145:8, 1990 pp 2514-251 9) proves difficult 
and often imprecise. Calibrated -to WHO (National Institute for 

NOW with the QuantikineTM series of Biological Standards and Control) interim 
"sandwich" immunoassays, a precise, reference standards. 

To place an oder or request product infinmation, d l  us at 1-2400. 

In &pen contact: fg@:g@; .;; 
&4:&psE3,';: 

4-10 The Quadrant. Berton Lane 9-7, Hongo 2Chome 
Abingdon, Oxon OX14 3YS Bunkyo-ku. Tokyo 113 
Telephone: 0885 781045 Telephone: 81 3 5684 161 6 
Fax: 0235 533420 Fax:81356841653 :&MA if 
Telex: 838083 BIOTEC O Telex: JZ8489 FUNA 

$3:P*p.2 
t. 'qf*(n 
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Your Some for CytWw Reagentv 
RLD Systems 
614 McKtniey Place N.E. 
Minneapolis. MN 5541 3 
In Minnesota: (612) 3742956 
Fax: (612) 379-6580 
Telex: 750627 
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These days, finding your way through the maze of govern- research on environmental issues. You'll even locate the 
ment regulations, patent developments and marketplace latest research results before they're published, by scan- 
tracking is next to impossible without up-to-the-minute, ning conference papers from sessions worldwide. But you 
accurate information. won't waste a minute plowing through irrelevant material, because 

That's where DIALOG comes in. DIALOG helps you go straight to your specific need. 
After all, for vital chemical, regulatory and business data, where So if you're involved in bringing a new product to market, ask 

else would you look than in the world's largest online information your corporate librarian or information specialist about DIALOG. You 
service? Only DIALOG offers immediate access to thousands of may also contact us directly at 800-3-DIALOG (800-334-2564) or FAX 
industrv and trade journals covering all the latest developments in at 415-858-7069. Call now. Because the sooner you get the information . - 
the chemistry field. you need, the INFORMATION SERVICES I N C  

With DIALOG, all vou need is a PC to check new patents and sooner vou can A ~ n g h t - ~ i d d e r  Company LW 

trademarks, identify chemical structures graphically or gather return to ~vork. Bringing you the z~lorld's knowledge. 
1990 Dtalog Informaton Sewlces Inc 3460 Hillv~ew Avenue Palo Alto 94304 All rghts reserved D~ALOG is a sew~cemark of Dialog Informat~on Servlces Inc Regtstered U S Patent and Trademark Olflce 
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Food Science 
Information 
Online! 
Need information about recent developments 
in food science and technology? Search the 
CABA and FSTA databases on STN Interna- 
tional.@ 

You'll access comprehensive bibliographic in- 
formation on every aspect of food science 
from a variety of sources-iournals, patents, 
books, and technical reports. 

CABA, produced by CAB International, con- 
tains over 1,600,000 records covering world- 
wide literature from all areas of agriculture 
and related sciences since 1973. Over 10,000 
journals in more than 50 languages are mon- 
itored. 

FSTA, the Food Science and Technology Ab- 
stracts database produced by International 
Food Information Service, provides over 
170,000 citations relating to the food science 
and technology fields, drawn from 20,000 
patents and 1800 publications produced 
throughout the world. 

Together these files contain information on 
food, from the production of agricultural pro- 
ducts to processing and packaging, including: 

agricultural chemicals 
biotechnology 
crop sciences, production, and protection 
milk and dairy products 
fish and marine products 
meats, poultry, and game 
hygiene and toxicology 
food additives 
human nutrition 
standards, laws, and regulations 

By searching CABA and FSTA on STN Inter- 
national, you can keep up-to-date in your 
area of food science. 

STN International, the scientific 
and technical information 
network, contains more 
than 100 international 
databases. STN Inter- 
national is operated in 
Europe by FIZ Karls- 
ruhe; in Japan by 
JICST; and in North 
America by CAS, a 
division of the Amen- STN" 
can Chemical Society. INTERNATIONAL 

The Sc~ent~ftc & Technical 
Send for more informa- lnformat~on Network 

tion on STN today! 

Yes! I'd like more information on 
CABA, FSTA, and STN International. 
Please send me my FREE information 
package. 

Name: 

Title: 

Organization: 

Address: 

Phone: 

I I 
I 
I Mail to: STN International, c/o 

I 
=,@Marketing, Dept. I 

i 40291, P.O. BOX 3012, ~blumbus, OH 43210 u.<A. ' 
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i 
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Circle No. 278 on Readers' Service Card 

DNA by Operon. 
Right Price. 
Right Now. 

Now the world's lea- supplier of 
synthetic DNA is also the price leader. 
Operon's custom DNA is now $3.60 
per base with a $20.00 set-up fee per 
sequence, and free domestic delivery. 
Same outstanding customer service. 
Same high product quality. New low 
price. Call for your free researcher kit. 

O P E R O N  T E C H N O L O G I E S ,  I N C .  
1000 Atlantic Ave.,Suite 108 - Alameda CA 94501 

Te1.(415) 865-8644. Fox (415) 865-5255-NIHBPA 263-00033233 
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Explore the Amazon & Brazil 
Led by a Brazilian wildlife biologist, see 

Manaus The Pantanal Caratinga & Rio. 
Look for anteaters, woolly spider monkeys, 

marmosets, anacondas, and more! 
September 11-26 ($3,690 plus air fare) 

(800) 25S4910 

Travels with AAAS BETCHART 
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... Directly from 
Small or Large Samllles 
of Cells or Tissue. 
FastTrackTM and MicroFastTrackTM set the industry 
standard in high quality mRNA isolation. 

MicroFastTmckr~+: 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. 
FastTracktM*: 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 1-800-544-4684 

BIOTECHNOLOGY LIMITED, UK, E L :  44-865781045 AMS BIOTECHNOLOGY, UK, TEL: 44-9!938227& 
10-TRADE, Austria, TEL: 43-22282884694 FUNAKOSHI PHARMACEUTICALS, Japan, TEL: 81-56841622 CELBIO, Italy, P 

TEL: 39-24048646 KEBO LAB AB. Sweden, TEL: 46-862l3400 BDH INC., Canada, TEL: 800-268-2129 
MEDOS COMPANY PTY LTD, Australia, TEL: 61.38089077 

11588 Sorrento Valley Road Suite 20 San Diego, CA 92121 

'mitent pending. mRNA model courtesy of 
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For more than ten years Bert Vogelstein has been pursuing the genetic basis of cancer. 
With his publications in Science identifiing several tumor suppressor genes, Vogelstein 
dramaticallyfurthered our understanding of colorectal cancer and its pathogenesis. 

The importance of these discoveries are highlighted by a report from the Institute for 
Scientific Information placing one of these articles from Science as the most highly cited 
research paper--across all disciplines-of 1990.: 

But Science publishes more than just seminal research. Its News section keeps you up to 
date on issues from around the world and examines their impact; its Research News and 
Perspectives present review articles on the hottest topics in the scientific community. 

Now more than ever Science is your comprehensive guide to the ever changing world of 
scientific inquiry. 

The international chronicle of scientific progress and thought 

Identification of a Chromosome 18q gene that is altered in colorectal cancer (E.R. Fearon, et al., Science, 24% pp. 49-56). For a full report from IS1 see Science Watch, December 1990. 
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EndNote If you are only searching 
GenBankf' EMBL, S W I S S - P ~ T  
and PIR, you are missing nearly 

/ ro.000 published nucleic acid 

The Last Word 

Organize your Refer- 
ences and create 
Bibliographies in 
Seconds.. Over 10, 
nea CnriNntn nn q e  

I 
I 

-- ' I and sequencess - 
These sequences are in the GENESEQTM data 

base, which contains sequence information published 
by the world's major patent offices. 

For information about GENESEQ, please call 
IntelliGenetics at 1-800-976-9994. Ask for our study 
showing that over 60% of the nucleic acid and protein 
sequences contained in GENESEQ are not found in 
public data banks. 

I In Europe: 
1 IntelliGenetics, Inc. IntelliGenetics I 

700 East El Carnino Real Amocolaan 2 
Mountam View, CA 94040 6-2440 Gee1 
Tel. 415 962-7300 Belgium 
Fax: 415 962-7302 Tel. +32(14)57.83.35 

Fax: +32(14)58.50.78 

GENESEQ is a trademark of Derwent Publications Ltd. GenBank is a 
registered trademark of the National Institutes of Health. 
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I CANYONLANDS! I 

To scientir a wav- Contact us at: 
opening a -therapeutic use 
of peptide 3n medicine, the 
Debiopharm ard of S.Fr. 30'000 x2 
will be a t t r i b s  every two years to two 
researchers working at University or 
Research Institutes and involved in the 
peptide research field, chosen by an 
international jury of research scientists, 

DEBIOPHARM* 
Rue du Crht, 2 
Case Postale 446 
1006 Lausanne 
Switzerland 
Tel. (41) 21.617.05.86 
Fax. (41) 21.617.07.01 

Explore Zion Bryce Canyon Grand Canyon 
led by an ecologist, entomologist, and geologist. 

May 30-June 7 61,790 fi'om Las Vegasl 

(800) 252-4910 

Eave~s with AAAS bv BETCHART 

presided by Prof. M. Mutter (University of : 

Lausanne). 
private and 
'hdependent research First aitribution during the 22nd European 
im for Peptide Symposium - lnterlaken - pharmadogical and Switzerland - 1992. dinical development. 

Deadline for application: March 31,1992. 
I 

I Circle No. 89 on Readers' Senrice Card 



grant recipients, and 
more doctoral scientists 
than any other scientific 
journal in the world. 

From chemists and 
toxicologists to biolo- 
gists and physicists, 
Science classifieds will 
help you locate the 
brightest and best scien- 

The Global Weekly of Research 

competition, we like to 
think of it as another 
example of the triumph 
of Science over Narure. 

To place your classi- 
fied ad today, write to us 
at 1333 H Street, N.W., 
Washington, D.C. 20005 
or call our offices at 
(202) 326-6549. 
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These currom-made. 
imprinted cases and 
binden are ,deal for 
prorecrinq vour vnlu- 

rs 1 - $9.95 2 - $18.95 4 - $35.95 --------- 

499 E, 1 I Enclo! ,.;es; 
I -  Binders. Add $1 per caselbinder for post- I 

age & handling. Outslde USA $2.50 per caselb~nder I (US funds only). PA residents add 6% sales tax. I 
1 I Print Name 

1 Address - I 
NC 

I city - I 
I Statenip I 
1 CHARGE ORDERS (Minimum $15) fit. I 

DC accepted. Send card name. I, I 

I CALL TOLL FREE I days, 24 hour 
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?rs Please 

NOW ANALYSES DATA AS WELL! 
INTEGRATED CURVE-FIlllNG 

integrated, very fast, iterative equation plotter (Marquardt) 
Lots of equations given or enter your own easily (ordinary 
algebraic notation). Lots of transformations. Lots of 
statistics. Calculates unknowns for assays. 

GREAT QUALITY, FAST 

WHAT JAMA SAID 
The Journal of the American Medical 

Association said of Fig. P: "This versatility in 
figure design and tailoring is where 

Fig. P really excelsn (6.20.90). 
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:Am Ex. Visa, h 
Exp. date. 

s I -800-825-6t 
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, the inquisitive Travel( 

Canyonlands, Mav 3 0  June 7. Tahiti with S/V Wind Song, 
The wondrrlantis of Zion, September 28-October 5. 1,:ight 
Bryce, and the Grant1 Canyon. days in paradise! Papeete, 

Alaska, June 2i-July 9. Glaci-- Raiatea, Rora Rora and Mooma. 

Ray Nome &. Bering land itralia, October 7-  18. Koalas, 
Igaroos, Great Rarrier Keef, 

Galapagos Islands & Ecuac 
with M VSanta C:n~z, July 8- 
with Peru Extension to Jul! 
25. Galapagos tortoises, Inca 

td Coming in 1992: 
Bahamas with S!V M/rnd St; ANTARCTICA 
Aujir~sl IO-li..Coral reefs, u i ~  January 6 2n 
trcl.asums, Rimini, C 
Cay and Nassau. ~ l o m  the "Great W1 

?nt" aboard M/V D 
Amazon & Brazil: , penguins, seals, s,,,.,,, ,.,, 
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hralinga, and Rio. 
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Children are our greatest 
hope. Their education is our 
greatest concern. 

At the American Asso- 
ciation for the Advancement 
of Science we're investing in 
our future with Project 2061. 

This national program, 
sponsored by the AAAS, is 
designed as a blueprint for 
science education. Project 
2061 is based on the premise 

that students learn best when not only dedicated to the 
connections are made be- advancement of science today, 
tween fundamental scientific but through Project 
theories and real-life applica- 2061 and other 
tions. From rural Georgia to educational pro- 
San Francisco; from Philadel- grams, to the 
phia to suburban Wisconsin, continual advance- 
the AAAS is working with ment of science in 6 sM 

teachers to design the science years to come. project 2061 
curriculum of the future. 

Although just a beginning, -CAN -ON FDR 
AAAS and its members are THE ADVANCEMENT OF W<~E 



Now Available! 

The Ubiquity of Chaos 
Edited by Saul Krasner 

The discovery of disordered, chaotic solutions to deterministic laws of nature 
has ignited widespread interest in the study of nonlinear dynamics. While E d M  by Saul Ktasner 

such solutions should be predictable in principle, a certain nonlinearity in the 
laws governing them makes them so sensitive to initial conditions that 
classical predictability is impossible. Now, with the advent of sufficient 
computer power, it has been found that behind the apparent randomness lies 1990; 256 pp.; softcover; ISBN 
great beauty and structural symmetry. #0-87168-350-4; indexed and 

illustrated 
This volume presents results of recent investigations and applications of chaos #9-15s; $34.95 
mathematics by authors working in such diverse areas as physiology and (AAAS members $27.95) 
medicine, economics, world affairs, fluid and celestial mechanics, and quan- 
tum systems. It is essential reading for anyone wishing to delve into the wide 
range of fields touched by the ubiquity of chaos. 

Contents: Microwave Excitation and Ionization of Dynamic Competitive Equilibria and 
Excited Hydrogen Atoms Chaos -Michele Boldrin 

Chaotic Explosions in Simple Dynami- -Peter M. Koch 
cal Svstems -Robert L. Devanev The Case for Chaos in Childhood Epi- 

Quantum Chaos -Roderick V .  Jensen demics - William M. Schaffer, Lars F. 
Dynamical Characterization of Brain Olsen, Greg L. Truty, and Sandra L. 
Electrical Activity -Paul E. Rapp, Quantum Chaos in Two-Level Quantum 

Fulmer 
Theodore R. Bashore, Irwin D. Systems - Ronald F. Fox 
Zimmerman, Jacques M. Martinerie, Chaos and the Business Cycle 

Chaos and the Making of International 
Alfonso M. Alhnno, and Alistair I .  Mees - L, Sayers Security Policy - Alvin M. Sapemtein 

Sudden Death Is Not Chaos - Ary A Nonlinear Dynamical Systems Ap- 
Goldberger and David R. Rigney proach to International Security 

- Gottfi-ied Mayer-Kress 
Lost Choices: Parallelism and Topologi- 
cal Entropy Decrements in Neurobiol- The Dimensions of Cosmic Fractals 
ogical Aging -Arnold J. Mandell and - Reuben Thieberger, Edward A. 
Michael F. Shlesinger Spiegel, and Leonard A. Smith 

Searching for Signal and Noise in the Chaos in Stellar Variability - J. Robert 
+ 

Chaos of Brain Waves 
+ 

+ A  

+ Buchler and Oded Regev 
' +  

+ +  
+ .  

- Walter J. Freeman ++++++++++ 
Complexity from Thermal Instability 

Applications of Chaos Theory to Shear - Oded Regev 
Turbulence - Laurence Keefe, Parviz A geometrical reconstruction of a human EEG signal, 

Moin, and John Kim displaying its underlying fractal structure, from the A Stochastic for COOr- 
chapter, "Dynamical Characterization of Brain Elec- dinated Bird Flocks - Frank Heppner 

Fluid Dynamical Chaos in Vortex trical Activity, " by P. E. Rapp et al. Reprinted with 
permission from Brain Topography 2, 99 (1989), and Ulf Grenander 

Wakes - Charles W .  Van Atta published by Human Sciences Press. 
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