


SouthernsINortherns : Electrophoresis, Blotting, 
and Crosslinking in 2.5 Hours Instead of 30. 
Saatagene has streamlined agarose gel electrophoresis and blotting. 
The system decreases the time required, from sample loading to 
prehybridization ten fold. 

'RATAGENE METHOD-TIME 2 .5  HOURS 
15 MIN 30 SECONDS 

ze Fractionate DNA : 
n Amrose Gel 

HOURS 4 HOURS 12 HOURS 
INVENTIONAL METHOD-TOTAL TIME 30 HOURS 

The V A G E ~  vertical agaroselaaylami& gel electrophoresis system 
allows the casting of agarose or aaylamide gels in the unit. Nucleic 
acids can be elmphoresed through a 3 mm, 0.8% vertical agarose 
gel in less than two hours witl celle solution (Figure 1). 
&cause the gels are thin, 
staining, depurination, 
and &muration can 
be accomplished in 
15  minutes. 
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m -  I Rgure Lengend: S2P end-hbekd lambda 
Hind m markers were Wophoresed 
in 0.8 % agarose. The DNA was then 
d& to a nylon m m b w e  with -a 
vac~um blotter at 3 0 m  Hg below at- 
mmpheric or with the Pdbt p s u r e  
blener at lOOmm Hg above atmospheric. 
Both tnnders were carried out for 15 
minMes. As can be seen, preaure blot- 
ting transferred dgolfbntly more DNA 
in the sane period of time, especially in 
the higher mI& weight range 

The posiBkx'IM positive pressure blotter transfer of 
nudeic adds in 113 the time of vaatm blotten and 1/50 the time of 
~Mottiag(Figure2).RessureMottiagQesnddehydrategels 
as do other methods. This allows the use of substantially higher 

pressuredifserentlnls,~@* 
valm blotting, without gel 
collapse.ThePomiBlotapperatus 
reduces Mottiag time to 15 minutes. 

Figure Legend: Autoradmgmn showing 
the resolution of 2.8 and 1.3 Kb Msp I 
BFLP alleles revealed by a cystic fibrosis 
human DNA pmbe using the VAGE, 
M o t a n d  Sratahkerallin25 hours 

The StraSllinle W (hshker fixes nudeic adds to solid supports 
such as nifmcdlulose or nylon membmm, in less than one minute. 
This compares favorably to vacuum baking, which requites 2 hours. 
The SP;ltalinker actullly monitors the ultra violet energy flux and 
deactivate the light source upon reachiq the user-programmed 
energy level ( F i i  4). P i  3 shows an autoradiogram of a human 
genomic Southern blot performed using the VAGE, PosiBlot and 
Stmabker all in 2.5 hours. 

stratagene offers a full selecblon of nitrocellulose, reinforces 
nitrocellulose and nylon memhnes. Each membrane is stringently 
lot tested to ensure consistency when performing Northern and 
Southern blotring. Please call Technical Services for M e d  informa- 
tion on Stratagene's time saving blotting systems and membranes. 
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COVER Cover pages from three French popular works of (from left) 1903,1860, and 1893. 
The illustrations are from La Scierue pour tous (reviewed on page 980), an account of French 
efforts to bring science to a popular audience in the period 1850 to 1914. Our expanded book 
review section also includes reviews on topics ranging from Darwin's illnesses to cold fusion, 
Halley's comet to urban archeology, and macromolecular thermodynamics to endangered 
ecosystems. For a complete listing, see page 977. 
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Core issues 

T HE earth's metal core consists of 
iron, nickel, and light alloying 
elements and accounts for one- 

third of the earth's mass. Its inner por- 
tion is solid but its outer  ort ti on is 

I 

molten. What processes were involved 
in the core's formation? Newsom and 
Sims discuss available neochemical data a 

and recent laboratory experiments that 
test and constrain various theories of 
core formation and the accretion of the 
earth (page 926). The earth and the 
other planets of the solar system are 
thought to have formed from common 
material in the earlv solar nebula. for 

J 

which chondritic meteorites serve as 
proxies. Comparisons of the abundant- 
es of elements in these meteorites and in 
the earth's mantle. core. and atmo- 
sphere provide clues to the chemical, 
thermal, and physical conditions that 
brought about the partitioning of met- 
als and silicates between core and man- 
tle. Because the earth's moon may have 
been chipped of-fthe earth at the time of 
core formation as a result of a larne a 

impact by an object the size of a planet, 
an understanding of core formation 
might also help explain the formation of 
the moon 

Ferroelectric 
heterostructures 

F ERROELECTRIC materials have yet 
to realize their full potential in 
digital memory systems. Several 

features of available ferroelectric ran- 
dom access memory devices-such as 
their polycrystalline nature, the require- 
ment for high voltage inputs (a feature 
that is incompatible with other compo- 
nents of the device), and the tendency 
of the materials to show fatigue and 
age-in part account for their limited 
use. Ramesh et al. now report proce- 
dures for fabricating single-crystal thin- 
film ferroelectric materials on supercon- 
ducting substrates (page 944). A high- 
temperature, single c r y s t h e  supercon- 
ducting material (the prototype was 
Bi2Sr2Cu0,+, but other copper oxide 
superconductors also work) served as the 
bottom electrode. With pulsed laser dep- 

osition, a ferroelearic layer (Ri4Ti3012) 
was grown epitaxially (that is, its crystal 
orientation matched that of the under- 
lying layer) on the metallic substrate. 
Various hnctional tests established that 
the single crystalline film had ferroelec- 
tric properties. 

Dioxin 

D roxm is one of the most puz- 
zling toxins known, and studies 
of its effects have often been 

inconclusive. Dioxin's damaging effects 
come about only after dioxin binds to 
the aryl hydrocarbon (Ah) receptor in- 
side cells. Once binding has occurred, 
the receptor-dioxin complex can be de- 
tected in the nucleus of the cell, where 
gene expression is altered and enzymes 
that metabolize foreign compounds are 
produced. A study carried out by Hof-f- 
man et at. identifies another piece of the 
dioxin-receptor puzzle (page 954). 
They have cloned a gene that encodes 
the protein Arnt, without which the 
dioxin-receptor complex does not find 
its way to the nucleus. Arnt does not 
directly bind to dioxin; in fact, the gene 
that encodes Arnt is on a different chro- 
mosome from the gene that encodes the 
receptor's dioxin-binding domain. In a 
Perspective, Johnson discusses possible 
roles for Arnt (part of the receptor? a 
facilitator of translocation?), its struc- 
tural relations with other known DNA- 
binding molecules, and dif-ferences be- 
tween the dioxin receptor and receptors 
for steroids (page 924). The Environ- 
mental Protection Agency is beginning 
to develo~ a new mechanistic model 

I 

with which to more accurately assess the 
risks associated with dioxin exposure; 
their task and goals are described on 
page 91 1 by Roberts. 

AIDS virus mystery 

M OST isolates of the AIDS virus 
HIV- 1 have distinctive se- 
quences; so, when analyses of 

the first two strains of HIV-1 isolated in 
1983 and 1984 showed them to be 
essentially identical, an international 
brouhaha ensued that involved re- 

searchers in France and the United 
States and that has continued to the 
present time. (See News and Comment 
story by Palca on page 771 of last 
week's Science). In a paper by Wain- 
Hobson et al. (page 961), the French 
researchers now report that their Bru 
cultures became contaminated with a 
dif-ferent HIV-1 strain, Lai, in late July 
or early August 1983; Lai is a rapidly 
growing virus that has a distinctive in- 
sert of two amino acids in one of its 
proteins. When cultures of Bru were 
sent to the United States in late 1983, 
Lai apparently traveled along as a not- 
so-innocent bystander. It may then have 
gone on to contaminate cultures of the 
U.S. HIV-1 virus HTLV-3B, explain- 
ing the presence of the telltale pair of 
amino acids in the published sequence 
of this viral strain. These data may be 
necessary and sufficient to put an end to 
the years of confiision and wrangling. 

Retronphage 

R ETRONS are pieces of DNA that 
contain genes for an enzyme 
that is similar to reverse tran- 

scri~tase and regions that encode 
I a 

branched multicopy single-stranded 
DNA (msDNA) . They have been found 
in some clinical isolates of Eschericia coli 
but are not found in the normal labora- 
tory strain. How did Eschericia coli iso- 
lates acquire their retrons? Studies re- 
~ o r t e d  bv Inouve et al. indicate that 
I J J 

retrons can be passed between bacteria 
as part of a bacteriophage (bacterial 
virus) package (page 969). The retron is 
excised from the bacterial genome in 
which it is integrated, is the; transmit- 
ted horizontally to another bacterial 
cell, and is subsequently integrated into 
the genome of the second host at a site 
in the same gene from which it had 
been removed. In the new host, new 
molecules of msDNA are ~roduced. 
new phage particles are packaged, and 
the host is split open to release infec- 
tious phages. Although the retron can 
only move from host to host when a 
helper phage is present, there exists the 
possibility that at one time it may have 
been an infectious bacteriophage itself. 

RUTH LEVY GUYER 
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INTERNATIONAL HUMAN FRONTIER 3GUENGE PROGRAM 

REQUEST FOR APPLICATIONS 
Research Grants/Fellowships/Workshops 

for awards in 1992 
\ I 

The Human Frontier Science Program (HFSP) aims to promote through international collaboration, basic research 
to elucidate the complex mechanisms of living organisms, including man. Applications are invited for the support 
of research grants, fellowships and workshops for research aimed at the elucidation of biological functions at the 
molecular level and brain functions. The program distributed about $ 12 m on new awards this year and aims to 
spend a similar amount in 1992. 

Research Areas of the HFSP 

(A) Basic research for the elucidation of (B) Basic research for the elucidation of biological 
brain functions functions through molecular level approaches 

1. Perception and Cognition 
2. Movement and Behaviour 
3. Memory and Learning 
4. Language and Thinking 

1. Expression of Genetic Information 
2. Morphogenesis 
3. Molecular Recognition and Responses 
4. Energy Conversion 

Research grants : Grants for basic research carried out jointly by research teams in different countries. The 
principal applicant must be from one of the eligible countries* 

Long-term (3 months-2 years) and short-term fellowships (up to 3 months) : Fellowships for researchers 
from the eligible countries who wish to do research in foreign countries, or for researchers outside the eligible 
countries who wish to do research in one of the eligible countries. 

Workshops : Subsidies for international workshops organized by researchers from the eligible countries. 

* The eligible countries for the current year are Canada, France, Germany, Italy, Japan, Switzerland 
U.K., U.S.A and non-summit EC member countries . (Details in the guidebook) 

Application Deadline : September 30,1991 

For research grants and long-term fellowships , the awards will be announced in April 1992. Applications for short-term 
fellowships and workshops can be submitted throughout the year. 
Guidebooks and Application Forms may be obtained upon written request from the address given below. Please 
indicate which program activity (Research GrantILong-Term Fellowship/Short-Term Fellowship/Workshop) you are 
interested in. 

NO guidebooks and Application Forms for Research Grants and Long-Term Fellowships will be available 
after September 1, 1991 

International Human Frontier 
Science Program Organization 
(HFSPO) 
Tour Europe 
20 place des Halles 
67000 STRASBOURG - FRANCE 
TEL : (France 33) -88-32-88-33 
FAX : (France 33) -88-32-88-97 



The DNA DIPSTICK'' 
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DIPSTICK. 
HQuantitates Nudeic Acids at Con- 
centrations as Law as one Nanogram To order, ask for catalog #K56324. 
per Microliter 

Now you can have fast, accurate 1400m9554288 
nudeic acid measure 
rnents which are critical 
for PCR Amplification 
Subcbning. DNA re: 
quencing, and cDNA or 
Genomii DNA Library 
Construction. 
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The ~ o s t  Sapicated System for 
Maximum Protein Fixpression. .. 
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MONOCLONAL ANTIBODY USERS Operon Technologies announces the avail- 
Two New Reagents Available Now- ability of Random Amplified Polymorphic 
Improved erbB-2 (HER-2/neu) and DNA (RAPD") primer kits. Developed 

Exclusive Human Collagenase Type IV by du Pont, RAPD" is a revolutionary new 
(MMP-2,72kDa gelatinase) genetic mapping technology that has con- 

MOI, a leader in lnnovabve cancer research, IS now offering two siderable advantages over RFLP methods. 
new muline monoclonal anbbody products with these important The RAPD" technique uses single 10-base 

oligonucleotide primers to amplify DNA 
polymorphisms, which are useful as genetic 
markers (Williams et al. Nucleic Acids Res., 
18 6531-6535). Operon Technologies now 
has hundreds of RAPD" primers available for 

To order and to obtain additional information, call our immediate shipment at economical prices. 
Technical Services Department at 301-590-2658. Call for details. 
For research use only not to be used in diagnoqtic procedures 

1- 800-688 -2248 

O P E R O N  T E C H N O L O G I E S ,  I N C  

19 Firstfield Road Ga~thersburg MD 20878 Fax 301 9483774 
1000 Atlonhc Ave, Su~te 108 Alameda CA 94501 

RAPD" IS a trademark of E I du Pont de Nemours & Co , Inc 

For the Inquisitive Traveler 
Tahiti with S N  Wind Song, 

Australia, Oct. 7-18. Koalas, 
kangaroos, Great Barrier Reef, 

Thailarld & H Sydney and Melbourne New 

,-24 Bangkok cYz, CI Zealand Extension to Oct 25. 

ultural trPasurPs, : The wonders of Milford Sound 

ant roundup, K h a  and Mt. Cook. 
Voyage to the Sea of Cortez, 
Dec. 21-28. For your Christmas 

Alaska, June 27-July 9 Glacier 
Bay, Nome, ~ t .  McIClnley, &morel And Coming in 1992: 
Galapagos Islands & Ecuador, Antarctica, Jan. 6-20, 1992 
July 8-19, with Peru Extension Explore the "Great White Con- 
to July 25. Darwin's enchanted tinent" aboard M N  Discoverer 
isles & Machu Picchu See penguins, seals, seabirds, 
Amazon & Brazil: Wildlife, scientific research stations, and 

(800) 2524910 Amazonla, Manaus, Brasilia, Belize & ~uatemala, 
the Pantanal, Emas, and Rio. Apnl1-11, 1992 
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- ' HELP: 
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AT EVERY TURN. 

Will it fly? Assess potential 

These days, finding your way through the maze of govern- research on environmental issues. You3 even locate the 
ment regulations, patent developments and marketplace 
tracking is next to impossible without up-to-the-minute, 
accurate information. ., -s,- PC. f u 

That's where mmes in. I,: a:$ $$&$Ti! 
After all, for vital chemical, regulatory and business data, where So if you're i n v o w  in bringing a new product to market, ask 

else would you look than in the world's largest online information your corporate h d  or inform& spaahst about DIALOG. You 
service? Only DIALOG offers immediate access to thousands of may also eontact us directly at 800-3-DIALOG (800-334-2564) or FAX 
industry and trade jguqa&,cov,eringall the latest developments in at 4158587069. Call now. Because the sooner you get the information 
the chemistry field. +,;:"$$s";": LS lr $;+* .- . ~ x * . % ~ - J . B ~  $>3@44%?@5-& $.I' , .\ & j Y - W L -  %?% you need, the INFORMATION SERVICES. INC 

With DIALOG, all you need is a PC to check new patents and 36'. sooner you can A K ~ ~ M ~ ~ ~  
%<A trademarks, idenhfy chemical strudures graphically or gather *z, $ return to work. Bringsng you the w d ' s  knowledge. m 

81 990 DlalOg Informahon Sew~ces. Inc 3460 H~lhnew Avenue. Palo Alto. 94304 All n$-m rabarved DIALOG is a servicanrark of h b g  I- Semeas.h.- U.S. Paten( and Trademerk ORrce. 

Regulatory agencies want to know 
about reaction levels of byproducts 

and how you plan to dkpose of them. 
Regulatory 

W U e S  
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@ J%iiiiitein A PUBLICATION OF THE Science PROTEIN SOCIETY 

Editor: 
Hans Neurath 

CAU FOR PAPERS 

Associate All scientists interested in protein research are encouraged to submit their best work to 

Editors: Protein Science, the new international forum for original reports on proteins. 

Ralph A. Bradshaw Members of The Protein Society throughout the world will receive the Journal as part of their 

Tony E.  Hugli membership dues. The wide scope of the journal will include the: 

Louise N.  Johnson structure, function and biochemical significance of proteins 
Rachel E.  Klevit role of proteins in molecular and cell biology 
Christopher T. Walsh 

role of proteins in genetics and evolution 

Editorial regulation and mechanism of action of proteins 
Consultant: 
David S. Eisenberg The entire spectrum of experimental methodologies will be covered, including such 

categories as: 
Graphics isolation, characterization, chromatography 
Consultant: 
Jane S. Richardson chemistry, synthesis of peptides and proteins 

crystallography 
Editorial NMR spectroscopy 
Advisory Board: 
The editors will be protein sequencing, modification, mass spectroscopy 

assisted by an interna- cDNA, cloning, mutagenesis 
tional board of over computational analysis 
50 distinguished electronic data deposition and processing 
protein scientists. 

Detailed Instructions for authors available from: 

Hans Neurath, Editor-inchief 
PROTEIN SCIENCE 
University of Washington, SJ-70 
Seattle, WA 98 195 USA 
FAX: 206/685-2674 
EMAI I: prosci@u.washington .edu 

Protein Science will be published for The Protein Socie/y by Cambridge University Press 
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How SCIENCE SHAPES OUR WORLD 
New paperbacksjFom Oxford 
"Enthralling, right to  the "Walks the  tightrope 
end.. . .Perutz's book is a between science and  
s e r v i c e t o s c i e n c e a n d a  philosophyandneverfalls 
pleasure to read."-Nature. into the abyss of an 
"Engaging .... From start to intellectual black hole." 
finish, Perutz makes a strong -The Los AngeZes Times. In 
case for the orthodox view of this fascinating book, eminent 
science, itsmethods and accom- Harvard astrophysicist David 
p1ishments."-Los Angeles Layzer presents a unified 
Times. "This splendid book theory of order in the 

a deserves the widest possible universe, and develops a 
readership." - New States- highly original reconciliation 
man and Society of the conflict between traditio 
304 pp.; 38 illus. paper $7.95 and the intuitive notion of individual freedom. 

336 pp.; 102 illus. paper $1 1.95 

W e  now have what we have "[A] thrilhg book....Bravo ~ ( 1  1 [ long urgently needed -a for U1ansey."-Religious 

F O I  
clear and compelling StudiesRevh.Thisground- 
statement of what it means breaking work shows how 
to be literate in science." Mithraism began as a 

AAERIII -Bonnie Brunkhorst, religious response to the 
President, National Science startling discovery of the 
Teachers Association. This precession of the equinoxes, 
wide-rangingvolumeexplores a sc i en t i f i c f ind ing tha t  , , scientific literacy in modern revealed to the Mithraists the 

1 kfyfv  bo'(l!r society, and the steps nec- existence of a new and 
essary to reform American extremely powerful god. The 

ethnology, and mathematics education. knowledge of this cosmic deity's powers cons 
272 pp.; 16 illus. paper $9.95 central secret of Mithraism, and its arcane iconography a 

sophisticated astronomical code. 

New to the Oxford Reference Series! 168 pp.; 48 illus. paper $7.95 

- - F 

- "? ., * 
Concise Science Dictionary 
Second E&n 
Praise for the First Edition: "An essential book ... a useful 
and comprehensive collection."-New Scientist. The new 
edition has been expanded to reflect recent advances in the 
environmental sciences, genetics and genetic engineering, 
molecular biology, immunology, and the techniques and 
materials new to all the sciences. 
768 pp.; illus. paper $10.95 
Dictionary of Computing 

The Concise Oxford Dictionary of Earth Sciences ThixdE&n 
Edited by AILSA ALLABY and MICHAEL ALL4BY Now available for the first time paperback, and brought 
"A mine of information ... will serve well both students-and up to date to include 550 new entries, the Dictionary of 
practitioners of Earth science as well as the much larger Computing is an authoritative and comprehensive guide of 
number of researchers who need to understand the termi- over 4,500 words and terms that span every aspect of com- 
nology of this rapidly expanding field. -Nature puting and related fields. 
432 pp. paper $9.95 528 pp. paper $10.95 

At better bookstores or directly from 
OXFORD PAPERBACKS 

Oxford University Press 200 Madison Avenue New York New York 10016 
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California 
Scientific Growth The Boundaries of Dolphin Societies 
Essays on the Social Organi- Humanity Discoveries and Puzzles 

KAREN PRYOR and 'ation and Ethos Of Science Humans, Animals, Machines KENNETH S. NORRIS, Editors JOSEPH BEN-DAVID 
Edited and with an Introduction JAMES J.  SHEEHAN and Here, two of the hest known marine- 
by Gad Freudenthal MORTON SOSNA, Editors mammal scientists have assembled an 
"A superb collection of brilliant pa- l~ead ing  researchers con'bine astonishing variety of discoveries 
pers by a pioneering mind of inter- in the debate generate'' ahout tlolphins. 
national fame,who ditl much to shape "Y 376 pages, 102 illustrations, 
the sociology of science." 284 pages, I7 ill~~strations 36 tables $34.95 cloth 

K, MertOn, S35.00 cloth, $12.9.3 paper 

Columbia University 
O'cclqnmin Studirv in tho Hi.rtory of 
Scipncr, 8 576 pages, S60.00 cloth 

Science Deified & 
Science Defied 

Standing On the The Historical Significance of 
Science in Western Culture 

Shoulders of Volume 2: From the Early 

Giants Modern Age Through the 
Early Romantic Era ca. 1640 

A Longer View of Newton and to 820 
Halley RICHARD OLSON The Behavior 
Edited by NORMAN J. W. Olson asks how, why, to what extent, Guide to AfricaJs THROWER and with what conseq~~ences  scien- 
Presentetl here is both new material tific itleas have inflllenced western Mammals 
and fresh interpretations of familiar c ~ l l t ~ l r c ,  
topics consitlerctl fi-om humanistic 456 pages, 11 figures $45.00 Including Hoofed Mammals, 
and philosophical vantage points. Carnivores, Primates 
45.5 pages, 62 halftones, 4 tahles RICHARD DESPARD ESTES 
$39.95 cloth New in paper- Illustrated by Daniel Otte 

Cosmic Debris With this comprehensive new guitle 
we can now locate, reatl about, and 

New in paper- Meteorites in History r c c o g n i ~ e  the actions of Africa's 
Adventures of a JOHN G .  BURKE mammals. 

Mathematician "A mine of information and supert) 660 pages, 426 illustrations and 
source of references." range maps S75.00 cloth 

S. M. ULAM -Sky and 7blrvcofio 
With a new introduction by 45.5 pages, 1 1 color photographs, At bookstores o r  order toll-free 
Daniel Hirsch and William G. 24 halftones, 9 tahlcs, 5 maps 1-800-822-6657. 
Mathews. and an Epilogue by $18.95 paper Visa & MasterCard only. 
Francoise Ulam and Jan Mycielski 
Ularn's alltobiography is a story rich 
with amazingly prophetic spec~~lations 
and pepperetl with lively anecdotes. 
384 pages, 25 photographs 
$15.95 paper 

A Science of 
Impurity 
Water Analysis in Nineteenth 
Century Britain 
CHRISTOPHER HAMLIN 
Hamlin explores the social frame- 
work in which chemists came to work 
on problems ofwater quality in 19th- 
century Britain. 
356 pages, $39.95 cloth 

University of California Press 
Berkeley Los  Angeles  New York Oxford 
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'Xeadifig the Alfred R Sloan Foundation 

In these lively, engaging memoirs you will meet some 
of the finest minds of the 20th century." 

-RICHARD RHODES, author of The Making of the Atomic Bomb 

shaped the intellectual agenda of 
the human and social sciences in 
the second half of the twentieth cen- 
tury.. .Now he has turned to 
autobiography and thus provides a 
wlndow onto the subjective side of 
scientific achievement." 

-SHERRY TZTRKLE. 
front page, New York Tunes BookRevlew 

controversies and successes of his 
hfe, he continually asks himself 
whether (and how) what he learned as 

hardcover, $24.95 a scientist helps to explain other 
aspects of his life 
hardcover, $26.95 

XAFtD R E S  

Adventures of a Physic "I found especially fascinating his account 
LUIS W ALVAREZ 

"Should be read by everyone who is inter- 
ested in science and adventure, or who just 
wants to meet one of our most fas R S EDGAR, Sczence 
contempora from Hrroshuna t 

HERBERT F YOF %perback, $6.95 

This autobiograpl RE STATUE WITB 
involvement that n Autob~ography 

ASTRUNUMER B Y  CHANCE tions will need rf a wav our, IS w ~e IOU RANGOIS JACOB 
BERNARD LOVELL first-rate writer as weu as a 

"A fascinating trek through the isjor figure in contemporary 

MEMUma ur iolecular biology. . :,not only 
a great structure.'; ECONOMIST 

terate, but hterary --PETER BROOKS, 
~rancisco Ch ""'hmes Book Revlew 

GEORGE J STIGUK 
"Anyone even on the edge of economic 

osoromg, orunrmfrK paperback, $9.95 
ative intellectual jmy "Written by one of the grand men and utterly readable. 
NRY KISOR, Ch~cag~ S of science., looking back on a 

paueruac~. $10.95 JOHNS RIGDEN A-. career that has been a smashing s 
-GEORGE JOHNSON, NY hmesBffia 

“'RUS is a fun book by a serious man. T m  r u u ~ w ~ i i i l '  ?~GWNLJ~~.  

-HOWARD GRWER, NY hmes Book Rev~ew LEWIS TF-' ' ' " 
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TAHITI! 
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Explore Tahiti on board S/V Wind Song, 
September 27-October 7. Enjoy Papeete 

Raiatea Born Bora 8z Moorea! 
$2,195 (plus air fare). 

(800) 252-4910 

Travels with AAAS BETCHART 

AAAS Student 
Research Awards 

To encourage the development of young scientists and to 
recognize their achievements in all fields of scientific 
research, the American Association for the Advancement of 
Science will highlight exceptional research by college and 
university students in a special poster session at the AAAS 
Annual Meeting, 6-1 1 February 1992, in Chicago. Under- 
graduate students and graduate students who wish to be con- 
sidered for this distinction can apply by submitting brief ab- 
stracts of their research. 

Accepted applicants will have the opportunity to present 
their research to AAAS members in a one-on-one -poster 
session at the Annual Meeting, and their abstracts will be 
published in the Annual Meeting Program. In addition, a 
panel of distinguished scientists will evaluate the poster 
presentations. The students with the best presentations in 
their fields will receive cash awards and be recognized 
during the AAAS awards ceremony at the Annual Meeting. 

For complete instructions on how to submit abstracts, 
watch for the "Call for Papers" in the 6 September 1991 
issue of Science, or write: AAAS Meetings, Dept. SM, 1333 
H Street, NW, Washington, DC 20005. (Deadline for ab- 
stracts is 1 November 199 1 .) 

- Cambridge University Press- 
Ecological Experiments 
Purpose, Des~gn, and Execut~on 
N. G. Hairston 
Combrrdge Stud~es In Ecology 
1989 383 pp 34596-0 Hardcover $54 50 134692 4 Poper $24 95 

Lunar Sourcebook 
A User's Gu~de to the Moon 
Edrted by Grant Heiken, David Vaniman and 
Bevan M. French 
1991 736 pp 33444 6 Hordcover $59 50 

Mechanisms of Cooperativity and 
Allosteric Regulation in Proteins 
Max F. Perutz 
1990 Ill pp 38648 9 Poper $17 95 

Numerical Recipes Routines and 
Examples in BASIC 
Julien C. Sprott 
In ossoc~otron wrth Numerrcol Recrper Sofhvore 
1991 416 pp 40689 7 Paper $32 50 / 40688 9 D~skette $32 50 

Olduvai Gorge 
Volume IV Homo Hab~l~s: Skulls, Endocasts and Teeth 
Phillip V. Tobias 
1991 1100 pp 20072 5 HordcoverS175 00 

The Earth as Transformed by Human 
Action 
Global and Reg~onal Changes In the B~osphere over the 
Past 300 Years 
Edrted by 0.1. Turner 11, William C. Clark, Robert 
W. Kates, John F. Richards, Jessica T. 
Matthews, and William B. Meyer 
1991 713 pp 36357 8 Hardcover $100 00 

The Earth in Transition 
Patterns and Processes of B~ottc lmpover~shment 
Edrted by George M. Woodwell 
1991 544 pp 39137 7 Hardcover $49 50 

Watching the World's Weather 
William Burroughs 
1991 208 pp 34342 9 Hordcover $24 95 

The A B~ography Lord of of T Y C ~ O  Uraniborg Brahe 
Victor E. Thoren 
1991 700 pp 35158 8 Hardcover $59 SO 

Introduction to the Physics of the 
Earth's Interior 
Jean-Paul Poirer 
Cambridge TO~ICS In M~nerol Physics and Chem~rtry 3 
1991 274 pp 38097 9 Hardcover $69 50 1 38801 5 Paper $24 95 

Wanderers in Space 
Exploration and D~scovery In the Solar System 
Kenneth R. Lang and Charles A. Whitney 
1991 300 pp 24976 7 Hardcover $54 50 / 42252 3 Poper $24 95 

Vision 
Cod~ng and Eff~c~ency 
Edrted by Colin Blakemore 
1991 650 pp 36459 o Hordcover $120 00 

Now in paperback.. . 
The Mechanics of Earthquakes and 

480 pp 40760 s Paper $34 so 

Available in bookstores or write: 

CAMBRIDGE UNIVERSITY PRESS 
40 west 20th Street, N ~ W  York, NY 10011-4211. 

Call toll-free 800-872-7423. 
MasterCardNISA accepted. Prices subiect to chonge. 
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In the scientific world, "R & D" stands for Research and 
Development. It's an important part of your professional 
life. But when it comes to your personal life, "R & 0" 
could stand for Responsibilitiesand Dreams. And in this 
day and age, ittakes a lot of both to see a family through. 

That's why the American Association for the Advance- 
ment of Science makes the AAAS Term Life lnsurance 
Plan availableto you. It's an easy and affordable wayto 
protect your family's future. The Plan provides benefits 
that can be used to help with basic living expenses and 
can enable your family to follow through with the plans 
you made together. You can request up to $240,000 of 
coverage for yourself. And generous protection is 
available for your family too. 

Don't experiment with your family's financial security! 
Contact the Administrator of the AAAS Term Life Insur- 
ance Plan today. We'll send a brochure and application 
right away. 

Administrator 
AAAS Group lnsurance Program 
1255 23rd Street, N.W., Suite 300 
Washington, D.C. 20037 
Toll-Free: 1 800 424-9883 
Washington, D.C.: (202) 457-6820 

MITI Bradford Books 
The Atheist and the Holy City 
Encounters and Reflections 
George Klein 
George Kleln is a renowned 

r* < I Swedlsh scientist known for 
his innovative cancer research. I 

In f i e  Atheist and the Holy City, 
Kleln has the rare ablhty to - - d~~91.74 
write engagingly about both I 

, ,L' t 

science and the human con- 4 

dition. "Klein's dissertation on 4 

viruses and oncogenes is both " 

enllghtenlng and readable and 
h ~ s  ruminations on the nature of evil and other 
riddles of the human condition are wholly 
sympathetic." - Walter Gratzer, Nature 
240pp $1795 

Symbiosis as a Source of Evolutionary 
Innovation 
Speciation and Morphogenesis 
edited by Lynn Margulis and Rent Fester 
408 pp., 105 illus., 18 tables $37.50 (July) 

From Gaia to Se l f~h  Genes 
Selected Writings in the Life Sciences 
edited by Connie Barlow 
240 pp., 55 illus. $17.50 (June) 

Information in the Brain 
A Molecular Perspective 
Ira B. Black 
240 pp., 47 illus. $30.00 

Culturing Nerve Cells 
edited by Gary Banker and Kimberly Goslin 
foreword by Charles F. Stevens 

Cellular and Molecular Neuroscience Series 
428 pp., 89 illus. $45.00 

Development of the Visual System 
edited by Dominic Man-Kit Lam and CarlaJ. Shatz 
Proceedings of the Retina Research Foundation 
Symposia, Volume 3. 
299 pp., 85 illus. $65.00 

Now Available in Paperback 

Methods in Neuronal Modeling 
From Synapses to Networks 
edited by Christof Koch and Idan Segev 
Computational Neuroscience Series 
538 pp. $22.95 
............................................................................. 

To order call toll-free 1-800-356-0343 
Fax (617) 625-6660 Mastercard and VISA accepted 

The MIT Press 
55 Hayward Street Cambridge, MA 02142 
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