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Un i ted  States Headquarterr: 

PCR products amplified using Expand" polymerase were 
TOW" Cloned into PCP-XL-TOPO. Cloning efkiency equals 
the percent of colonies analyzed which contain an insert. 

Efficient Cloning. PCP-XL-TOP0 contains 

a unique Lethal gene that allows positive 

selection o f  recombinant colonies. This 

reduces background caused by vector 

religation. Only cells that  contain vector 

with insert  w i l l  grow. That's efficient. 

You'll eliminate screening through back- 

ground colonies and get great results 

with minimal effort. 

pCRe-XL-TOP0 Vector 

Represents covalently-bound tcfmimerase I 

Be eflicient. Clone your long PCR products 

with the TOPO" XL PCR Cloning Kit. Order 

your kit todoy (goofy hat not included). 

i ven this guy knows-efficiency means 

getting results with minimum effort. And 

that's what you'll get with the TOPO" XL PCR 

Cloning Kit. This one-of-a-kind ki t  allows 

you t o  quickly clone long (3-10 kb) PCR 

products and get up t o  80% recombinants. 

Time-Saving Ligation. The TOPO" XL PCR 

Cloning Kit uses the unique TOPO" Cloning 

technology, which takes advantage o f  

the powerful Ligation activity of topoiso- 

merase I. The enzyme is  covalently bound 

t o  the ends of the Linearized pCR"-XL-TOP0 

vector. This allows the vector t o  ligate 

PCR products i n  just  five minutes without 

the need for synthesis of special primers, 

enzymatic modifications, or overnight 

incubations with ligase. YOU'LL save an 

entire day and get up t o  8O0/0 recombi- 

nants. No other method for cloning Lon9 

PCR products even comes close. 
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I ChipReaderM is thefirst biochip imaging system to o@r simultaneous reading of up to 5 agerent fluorescmt dyes. 

CT hipReader is a high-sensitivity 
laser confocal system for imaging micro- 
array biochips. It offers an array of 
speed and efficiency benefits. 

Highest Sensitivity 
Our a-chromatized objective lens provides 
the highest collection efficiency available. 

Highest Throughput 
ChipReader works up to 10 times faster 
than competitive products. The high- 
speed scanning mechanism reads up to 
5 different dyes simultaneously, over a 
20 x 20 mm area, in less than one minute. 

Greatest Flexibility 
ChipReader's modular design accommo- 
dates your changing needs. Use standard 
slides, stainless steel cartridges, or 3" x 4" 
(76 x 98 rnm) glass plates. ChipReader 
can read glass substrates with the array 
printed on the top or bottom, wet or dry 
- with or without a cover glass! It can also 
read silicon, plastic and nylon substrates. 

Smallest Footprint Available 
Measuring just 11" in length, 9" in width, 
and 12" in height, there is no greater 
space-saving imaging option for your 
microarray biochips! 

Easy To Run; User Friendly 
To optimize experiment performance, 
parameters such as speed and number of 
scans can easily be set using ChipReade+ 
icon driven Windows NT software. It can 
be integrated with your lab automation 
systems and is Y2K compliant. 

Con- Beverly C' 1-800-933-9011 
Visit u s  at www.virtekca 

LEADING THE WORLD IN 
PRECISION LASER APPLICATIONS 

Circle No. 31 on Readers' Service Card 



n COVER Six time-de~th snapshots show amplitude variations as an ini- 3c1ence tially uniform-amplitude ea'rthquake shear Lave propagates through a 
model of southern California crust from a depth of 8 km (bottom) 
toward the surface (yellow and blue are maxima). Material property vari- 

www.sciencemag.org ations in the crustai model modify the wave a; it propag%s, siongly 
affecting peak ground motions and explaining apparently nonlinear sedi- 
ment responses during the Northridge earthquake. [Image: D. O'Connell] 

1996 
Battle lines in the 
national forests 

DEPARTMENTS 

THIS WEEK IN 
XHNCI 
1977 

EWS OF THE WEEK NEWS FOCUS 

1986 SCIENTIFIC COMMUNITY: DOE Lab 
Exchanges Targeted in Wake o f  1996 ECOLOGK Call for 'Sustainability' i n  
Espionage Claims Forests Sparks a Fire 

1987 PLANT SCIENCE: Data in  Key Papers 
Cannot Be Reproduced 1998 SCIENTIFIC PUBUCATI0NS:The March of 

Paradigms 
1989 PALEONTOLOGY: Fossil Offers a Glimpse 

Into Mammals' Past 1999 PEER REVIEW: NIH Invites Activists Into 

1990 SCIENCE AND THE MEDIA: Chinese Center the Inner Sanctum 
Sues Over Study Coverage 

1992 SCIENCE CAREERS: MIT Issues Mea Culpa 
2001 SCIENTIFIC COMMUNITY. EU Facilities 

Program Keeps Researchers on the 
Move 

1992 IMMUNIZATION: U N  t o  End Children's 
Vaccine Initiative 2003 ASTRONOMY: Watching the 

1993 ASTROPHYSICS: Gamma Beams From a 2069 Universe's Second Biggest Bang 2073 
2075 

2004 HUMAN EVOLUTION: Did Cooked Tubers 

RESEARCH ARTICLES 
.2045 Replication of Apparent Nonlinear 

Seismic Response wi th Linear Wave 
Propagation Models D. R. H. O'Connell 

2050 Unconditional Security of Quantum Key 
Distribution over Arbitrarily Long 
Distances H.-K. Lo and H. F. Chau 

REPORTS 

2056 The Effect of Spin Splitting on the 

System 5. J. Papadakis, E. P. De Poortere, H. 
Metallic Behavior of a Two-Dimensional 2064  ti^ ozone L~~~ D,,~ to ~ ~ ~ i t ~ i f i ~ ~ t i ~ ~  

A. E. Waibel,Th. Peter, K. S. Carslaw, H. 
C. Manoharan, M. Shayegan, R. Winkler Oelhaf, G. Wetzel, P. J. Crutzen, U. Poschl,A. 

I A. C. Ocampo. D. L. Matson Zapatero Osorio, H. Pedersen, E. Costa 

MAS NEwS AND - 
2101 

-mu=? 
2109 

. 

AMEIUCAN SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in December, by the American Association for the Advancement of 
Science, 1200 New York Avenue, NW, Washington, DC 20005. Periodicals Mail postage (publication No. 484460) paid at Washington, DC, and additional 

&SOC~ATION FOR THE mailing offices. Copyright 0 1999 by the American Association for the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS. 

ADVANCEMENT OF Domestic individual membership and subscription (51 issues): $110 ($62 allocated to subscription). Domestic institutional subscription (51 issues): $325; 

SC~ENCE Foreign postage extra: Mexico, Caribbean (surface mail) $55; other countries (air assist delivery) $90. First class, airmail, student, and emeritus rates on 
request. Canadian rates with GST available upon request, GST #I254 88122. Publications Mail Agreement Number 1069624. Printed in the U.S.A. 

2059 Chain Walking: A New Strategy t o  Tsias, E. Reimer, H. Fischer 

Control Polymer Topology Z. Cuan, P. M. ~ 2 0 6 9  Decay of the GRB 990123 Optical 
Cotts, E. F. McCord, 5. J. McLain .e Afterglow: Implications for the Fireball 

2062 Hydrogen Peroxide on the Surface of Model A. J. Castro-Tirado et ai. 

Europa R. W. Carlson, M. S.Anderson, R. L v2073 Polarimetric Constraints on the Optical 
Johnson, W. D. Smythe, A. R. Hendrix, C.A. -03 Afterglow Emission from CRB 990123 
Barth, L.A. Soderblom, C. B. Hansen,T. B. J. Hjorth, C. BjGrnsson, M. I.Andersen, N. 
McCord, J. B. Dalton, R. N. Clark, j. H. Shirley, Caon, L. M. Cairos,A.J. Castro-Tirado, M. R. 

26 MARCH 1999 VOL 283 SCIENCE www.sciencemag.org 



2015 A Potential Phosphate Crisis 

201 7 Origin of the Amerindians 5. D. 1. Pena. Response 
N. 0. Bianchi. Playing Doctor? R. W. Murray. 

Interdisciplinary Research a t  NIH I . ] .  Anderson; V. A. 
Luzadis, B. D. Solomon, P. Baer, R. B. Norgaard. Cave Painting 
Hazard? M. Cuamieri. Aging and the Genome L. Hayflick. 
Peptide Bond Formation: Retraction I. Nitta, Y. Kamada, H. 
Noda, T. Ueda, K. Watanabe. Corrections and Clarifications 

2023 GENE TECHNOLOGY: Genetic 
Enhancement i n  Humans 1. W. Gordon 

BOOKS ETAL. 

2025 HISTORY OF SCIENCE: The Politics of Large 
Numbers A History of Statistical Reasoning 
A. Desrosieres, translated by C. Naish, 
reviewed by 5. E. Fienberg 

2026 ORIGINS OF LIFE: The Molecular Origins of 
Life Assembling Pieces of the Puzzle 
A. Brack, Ed., reviewed by 5. A. Benner 

2026 Browsings 

2029 
Taking a close 
look a t  our 
origins 

2027 GENOMICS: Mix and Match i n  the Tree o f  
Life J. A. Lake, R. Jain, M. C. Rivera 

~ 2 0 2 8  SIGNAL TRANSDUCTION: Crosstalk 
2083 Between Rac and Rho K. Burridge 

2029 MODERN HUMAN ORIGINS: Highly Visible. 
Curiously Intangible G. A. Clark 

~ 2 0 3 2  EARTHQUAKE GROUND MOTION: HOW Does 
2045 the Ground Shake? A. D. Frankel 

REVIEW 

2034 SOLID STATE PHYSICS: Phase Separation 
Scenario for Manganese Oxides and 
Related Materials A. Moreo, S.Yunoki. E. 
Dagotto 

SCIENCE 
THE JOURNAL 

www.sciencemag.org 

SCIENCENOW 
DAILY NEWS SERVICE 

www.sciencenow.org 

NEXT WAVE 
WEEKLY CAREER UPDATES 

www.nextwaw.org 

GRANTSNET 
RESEARCH FUNDING DATABASE 

www.grantsnetorg 

NEUROAIDS 
EXPERIMENTAL WEB SITE 

w.sciencernag.org/NAIDS 

QUARTERLY AUTHOR 
INDEX 

www.xiencernag.org 

~ 2 0 7 5  Spectroscopic Limits on the Distance and 2089 Regulation o f  p-Catenin Signaling by the 
Energy Release o f  GRB 990123 B56 Subunit o f  Protein Phosphatase 2A ftz M. I. Andersen, A. J. Castro-Tirado, J. Hjorth, J. M. Seeling, J. R. Miller, R. Cil, R.T. Moon, R. 
P. M~l ler ,  H. Pedersen, N. Caon, L. M. Cairbs, White, D. M.Virshup 
H. Korhonen, M. R. Zapatero Osorio, E. Perez, 
F. Frontera 2092 Role o f  the 5. typhimurium Actin-Binding 

Protein SipA i n  Bacterial Internalization 
2077 A Simple Predictive Model for the D. Zhou, M. 5. Mooseker, J. E. Galdn 

Structure o f  the Oceanic Pycnocline 2095 Regulation of Keystone Predation by Small 
A. Gnanadesikan Changes i n  OceanTemperature E. Sanford 

2080 Requirement o f  Type Ill TGF-P Receptor 2097 A C*wic Ribonuclease Tageting specific 
for Endocardial CellTransformation in  Transfer RNA Anticodons T. Ogawa, K. 
the Heart C. B. Brown,A. 5. Boyer, R. B. Tomita,T. Ueda, K. Watanabe,T. Uozumi, H. 
Runyan, J.V. Barnett Masaki 

.2083 Inhibition o f  Myosin Light Chain Kinase 2102 Corrections 
2028 by p21-Activated Kinase L. C. Sanders, F. 

Matsumura, C. M. Bokoch, P, de Lanerolle 
TECHNICAL COMMENTS 

Species Abundances Across Spatial Scales 
2085 Imaging Protein Kinase Ca Activation in  J. C. Finlayson 

Cells T. Ng,A. Squire, C. Hansra, F. 
Bornancin, C. Prevoste1,A. Hanby, W. Harris, www.sciencemag.orglcontent/full/cgi/283/5410/1979a 

D. Barnes, 5. Schmidt, H. Mellor, P. I. H. 
Bastiaens, P. J. Parker 

Change of address: allow 4 weeks, giving old and new addresses and 8-digit account number. Postmaster: Send change of address to Science, P.O. Box 
1811, Danbury. CT 06813-181 1. Single copy sales: $8.00 per issue prepaid includes surface postage: bulk rates on request. Authorization t o  photo- 
copy material for internal or personal use under circumstances not falling within the fair use provisions of the Copyright Act is granted by AAAS to  
libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that $4.00 per article is paid 
directly t o  CCC, 222 Rosewood Drive, Danvers, MA 01923. The identification code for Science is 0036-8075183 $4.00. Science is indexed in the Reader's 
Guide to Periodical Literature and in several specialized indexes. 

www.sciencemag.org SCIENCE VOL 283 26 MARCH 1999 

2095 
Prefer t o  prey a t  12°C 



The new Amersham Pharmacia Biotech web site is up 

and running. It's like no other site you've ever visited in 

Life Science. 

Look at the WebCat, our on-l~ne product catalogue, whch 

contans all our latest product information. And, because it gets 

updated the instant we've got something new for you, you can 

always be sure it I S  the very latest. 

To help you on your way, we've also ncorporated an advanced 

Search function that speeds you t o  the information you are most 

likely t o  need. A click on the "Related" button on a page will take 

you directly to  technical documentation, appcaton notes, FAQs 

and any other related subjects. 

If you don't happen t o  find the answer you need In any of the 

above, you can always e-mail your enquiries t o  ourTechncaI 

Support help-desk and we'll get back t o  you with the answer 

These are just some of the features. 

Log on now and discover. 

Ameisham Pharmaca Blocech UK Lmlced Amerrham Place L8nIe Chalfonr 
Buiknghamsh<re Endand HP7 9 N A  Allpoods and rewcer are r o d  rvb~eccco rhecerml  
and iondccons of ra leofche companywnhn che Amenham Pharmli8m Bcoreih group 
wh8.h rvpple l  them A copl  of hereceims and iondconr o f r d e  8 %  walable on i y u e r c  amersham pharmacia biotech 
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T H E N  

Q U A L I T Y  

S E R V I C E  

R E L I A B I L I T Y  

Li&J 
6 

Boehringer Mannheim Biochemicals has 

What's in a name? If the name happens to be 

Boehringer Mannheim, the answer is excellence. For 

more than 50 years, researchers worldwide have 

looked to us for superior product quality, outstanding 

customer service, and corporate reliability. Even 

though our name is now changing, you can continue to 

rely on the same products, people, and promise of 

excellence you always have, plus something new. 

- 

N O W  

Q U A L I T Y  

S E R V I C E  

R E L I A B I L I T Y  

I N N O V A T I O N  

become Roche Molecular Biochemicals 

By joining forces with Roche, we can now offer you the 

benefits of one of the health care industry's largest 

investments in pharmaceutical and diagnostic research 

and development. Roche's commitment to innovation, 

paired with our quality and reliability, is already resulting 

in new, better solutions for your lab. Look for them on our 

website, from our people, in our 1999 catalog, or wherever 

you see our new name, Roche Molecular Biochemicals. 
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THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI 

ef emissions (seconds to minutes) of high-energy photons t h a  
are thought to be associated with some unobserved stellar explosion. Only recently hav 
astronomers had the tools, such as the x-ray satellite BeppoSAX and the Compton Cam 
ma-Ray Observatory, to pinpoint the Location of these bunts and observe their decay c 
the optical afterglow over days and months at numerous 
wavelengths. Three reports indicate that the steep decline of 
the recent bright gamma-ray burst GRB 990123 is consistent 
with beaming of the emission in our direction, as opposed to 
isotropic emission (see the news story by Schilling). Starting 
with observations in Beijing about 8.5 hours after the burst 
and ending with observations in Spain on 18 February, Cas- 
tro-Tirado et aL (p. 2069) determined that the decay in the 
intensity of the emission from the afterglow may be due to 
a collimated jet pointing diredly at us. Hjorth et a1 (p, 
2073) used the Nordic Optical Telescope (NOT) on the Canary Islands to measure a 
upper limit of linear light polarization of 2.3% from the afterglow, which is consisten 
with emission from a jet, and Andersen et a1 (p. 2075) obtained an optical spectrum c 
the afterglow with NOT that is also consistent with a jet and that places an upper Limi 
on the redshift of 2.05 for the distance of the butst from Earth. Although a collimate 
jet is not a unique explanation for these observations, it provides a plausible solution t~ 
the quandry of a highly energetic source at such large cosmological distances. 
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t' AdvanTaq-the new 
choice for PCR. 

AdvanTaq" DNA Polymerase 

AdvanTaq Plus offers higher 
sensitivity. A m p l i f i c a t i o n  o f  a 
158-bp f r a g m e n t  of the human 
A l a c t o f e r r i n  g e n e .  H u m a n  
genomic DNA a n d  mouse 
g e n o m i c  DNA were combined in 
a d e c r e a s i n g  ra t io .  

Polymerase Mix Cat. # Kit Cat. # * 
AdvanTaq 8432-1 K1912-1 New1 
AdvanTaq Plus 8431 - 1 K1911-1 New! 

Catalog numbersforthe 100-nn size are given; other sizes are available. 

P-rchase of Acvantape PCR reagents IS accompan ec oy a mtec lhcense to use them n me Poymerase 
Cns n React on IPCRI process for researcn n con,.nctlon with a therma cyc er wnose Lse n tne automated 
performance of tne PCR process s covered cy the up-front censo fea, emer by payment to Perrh-Elmer or 
as purchased, i.e., an authorized thermal cycler. 

In Germanv n lease con tac t  CLONTECH GmbH Tel: 06221 34170 Fax: 06221 30351 1 

CLONTECH introduces AdvanTaq DNA Polymerase 

for more robust, more efficient, and more sensitive 

PCR amplification than any other DNA polymerase. 

AdvanTaq reliably delivers more PCR product from 

any template. It can be used in every routine PCR 

application with minimum optimization. 

AdvanTaq DNA Polymerase is also available 

in  the convenient AdvanTaq Plus format- 

providing a built-in hot start to all your standard 

PCR reactions. Choose AdvanTaq Plus for even 

greater sensitivity and specificity. 
. I ~ ~  I Vr,.r. 

Call and order today! 

. . 
In t h e  UK please con tac t  CLONTECH UK Ltd. Tel: 01256 476500 Fax: 01256 476499 
I n  Japan  p l r a s r  con tac t  CLONTECH Japan Ltd. Tel: 03 3523 9777 Fax: 03 3523 9781 
Aumlla:  61 7 3375 1886 1 A m l a  and Eamm E u w :  43 1 889 1819 1 Belglumlluxombourp: 0 8W 1 9815 
1 Canad.: Now call CLONTECH direct 6 W  662 2568 I China: BElJlNG YUANGPINO BIOTECH 88 10 
68187551; GENE CO. LTD. 021 6474 8700; SINO-AMERICAN BIOTECH CO. 86 21 6402 2371 1 Czach 
Rmpubiic: 420 19 7265214 I Egypt 202 349 8311 I Finland: 356 970~ 596 19 I h n c a :  33134 ~2424 I N O W  Y O U  C A N .  
Garmany: CLONTECH GmbH 49 8221 34170 1 Gnaca: 301 51 53882 1 Hong Kong: 852 2848 6101 1 
Hungary: 38 1 280 3728 I India: 91 1 1  Y 21714 I Ima l :  972 4 9980595 I b l y :  39 55 5 001871 I Japan: 1020 East Meadow Circle. Palo Alto. California 94303 USA 
CLONTECH Japan Ltd. 81 3 3523 9777 1 Koma: 82 2 556 0311 1 Malapia: 6 W  777 2611 1 Mexico: 525 281 
4718 I  ha Nalharbndr: 31 33 495 00 94 I Norway: 47 22 421 520 I ~ottugal :  351 381 36 20 I Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1 350 650-424-1 088 
Scandinavia: 48 8 728 W 65 1 Singapon: 65 775 7 W  1 South Africa: 27 21 815186 1 Spain: 34 9 1 630 0379 
1 Swibariand: 41 61 272 3924 hiwan: B86 2 27202215 Thailand: 662 5303804 4 I Turlny: 90 218 385 E-mail: products@clontech.com orders@clontech.com Internet: www.clontech.com 

8321 I Unibd Kingdom: CLONTECH UK Ltd. 044 1258 4765W rev. Y l w  @ 1998. CLONTECH Laboratories, I ~ c .  UWa99I 
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THIS WEEK IN SCIENCE 
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t i on  and mesenchymal cell migration. A 
mechanism for TBRlll action in  TBRI-TBRII 
signaling is proposed. 

BREAKING AND ENTRY 
Upon contacting a host cell, the bacteri- 
u m  Salmonella typhimurium uses a spe- 
cialized secretion system t o  translocate 
several bacterial effector proteins into the 
host. These proteins then somehow trig- 
ger rearrangements in  the actin cytoskele- 
ton  and cell membrane that facilitate bac- 
terial uptake. Zhou e t  al. (p. 2092) show 
that  one o f  these translocated proteins, 
SipA, is an actin binding protein that  func- 
t ions by  stabilizing act in filaments. This 
stabil izing act iv i ty  results i n  spatial re- 
striction of the host cell membrane struc- 
tures that are involved in  bacterial entry. 

TRANSFER RNA TARGET 
One o f  the common side effects of a regi- 
men of antibiotics is diarrhea caused by the 
disturbance of intestinal flora that  other- 
wise live unnoticed. Colicins are bacterial 
proteins that  are secreted under stressful 
conditions and they act through a variety of 
pathways t o  kil l other strains of Escherichia 
coli. Ogawa e t  al. (p. 2097) describe the 
mechanism by which colicin E5 inhibits pro- 
tein synthesis. Unlike other members of the 
colicin E family that appear t o  cleave ribo- 

. somal RNA, E5 hydrolyzes transfer RNAs 
(for Tyr, His, Asn, and Asp) that contain the 
modified base queuine at the wobble posi- 
t ion of their anticodons. 

ENZYMES IN ACTION 
Understanding o f  complex cell biological 
processes such as transmission o f  signals 
through networks of biochemical pathways 
would be facilitated by the ability t o  mea- 
sure the local activity o f  regulatory pro- 
teins. N g  e t  al. (p. 2085) describe a method 
that allows analysis of localized enzymatic 
activity of protein kinase C a  (PKCa) in  live 
or fixed cells. An autophosphorylation site 

was identified on PKCa and used as a mark- 
er of the activated enzyme. A specific anti- 
body t o  this site and another monoclonal 
antibody t o  PKCa were labeled w i th  fluo- 
rophores, and their proximity was measured 
by monitoring fluorescence resonance ener- 
gy transfer. This protocol enabled imaging 
of active PKCa in  live or fixed cells. 

CYTOSKELETAL DYNAMICS 
Changes i n  c e l l  m o r p h o l o g y  and  c e l l  
movement are mediated by remodeling of 
the actin cytoskeleton. The small guano- 
sine triphosphatases (CTPases) Rac and 
Cdc42 regulate t h e  act in  cytoskeleton 
through stimulation of the protein kinase 
PAK (p -21-ac t i va ted  p r o t e i n  kinase). 
Sanders e t  al. (p. 2083; see the Perspective 
by Burridge) show that PAK1 then acts t o  
phosphorylate myosin l ight chain kinase 
(MLCK) and decreases the activity of that  
enzyme. Subsequent decreases i n  phos- 
phorylation o f  myosin l ight chain appar- 
en t l y  lead t o  decreased in teract ion o f  
myosin II w i th  actin and contribute t o  cell 
spreading induced by  Rac. These results 
help explain the opposite effects o f  the 
sma l l  CTPase Rho, wh ich  leads t o  de- 
creased phosphorylation of MLCK. 

KEYSTONE COLLAPSE 
The classic example of a "keystone species" 
-one that controls the structure and func- 
t ion of a community or ecosystem-is the 
sea star, Pisaster ochraceus, which preys on 
mussels on  the Northwest Pacific shore- 
line. In the presence of the predator, there 
is a rich assemblage of algae and inverte- 
brates; in  its absence, the intertidal zone 
shifts t o  a monoculture o f  mussels. Sanford 
(p. 2095) now shows that small tempera- 
ture changes exert a strong effect i n  this 
species. Both in  field studies during cold 
water upwelling associated w i th  E l  N i i io  
and in lab experiments, decreases in  water 
temperature of around 3" Celsius dramati- 
cally affected sea star predation. 

T E C H N I C A L  C O M M E N T  S U M M A R I E S  

Species Abundance Across The full text of these comments can be seen at  
Spatial Scales www.sciencemag.org/cgi/content/full/283/5410/1979a 

W. E. Kunin (Reports, 4 Sept., p. 1513) developed "a scale-independent measurement o f  
species abundance" w i th  the use of "a commonly available device: the distributional 
'dotmap."' He found tha t  species abundance could be "estimated accurately even at  
scales finer than those used t o  parameterize the model ...." 

J. C. Finlayson took data from his studies "of birds in  the southern Iberian Peninsula" 
and "tested the predictive power of coarse- and medium-scale abundance t o  fine-scale 
abundance" w i th  the use o f  Kunin's linear extrapolation method. Finlayson concludes 
that Kunin's method "appears t o  have wider taxonomic application [and] opens a win- 
dow for the use o f  the now plentiful bird atlas data ...." 

Highest , Lambda 
Packaging 

Efficiencies 
and a Low Price! 

MaxPIaxm 
Packaging Extracts 
@ Maximum plaque generation (> 1 

for in vitro lambda or cosmid 
packaging reactions. 

Low price, compared to packaging 
extracts from other suppliers. 

$ Easy to use, predispensed single-tube extract 

d Certified for many applications, 
including packaging methylated genomic 
or unmethylated DNA and constructing 
cDNA libraries. 
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Take the easy way out! 
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Create I -step bibliographies~~ from within 
Microsoft Word (Mac and Win) and 
Wordperfect (Win). 
Insert citations and format bibliographies 
without leaving your word processor. 
Includes more than 300 bibli- 
ographic styles (e.g., APA, 
Science, Nature). 

Compatible Windows and w i t h  most Mllflc 
Macintosh computers. 

The EndNote Company 

Australia (+61) 66.58.3874 France (+33) (0) 1.42.46.00.42 Germany (cqg) (0) 69.970841.11 Japan (41) 3.3502.6472 
Baltic nations/Scandinavia/Russia (+46) 481.511.23 Spain (+34) 91.359.01.82 Switzerland (+41) 21.711.15.20 800 Jones street Berkeley California 9 4 ~ 0  USA 

UKIlreiand (+44) (0) 1865.784800 PHONE 800.554.3049 OUTSIDE USA 510.559.8592 
0 Copyright 1999 Niles Software, lnc. EndNote is a registered trademark of Niles Software. Inc. All trademarks are the property of EMAIL inf~@nile~.~OIl l  http://www.niles.corn 
their respective companies. 
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Did the universe have a beginning? 
Is the universe designed? 

" .  
i . -  * >  . * - Are we alone? - ., i ,:yb..- ;+ 

In this conference eminent astronomers. cosmologists; 
philosophers. and religious scholars will review recent devel; 
opments in astronomy and theoretical cosmology and discuss 
their significance for religious perspectives on the cosmos. 

?+*; -*-' TF7. .*;--*t;q 
Cosmic Questions is made possiljlerjy suppofi f"rm the John lernpleton - ... . Foundation, the Smithsonian Insfitutbn, the North Ame~ican 

* Montessori Teachers Association, Science & Spirit ~ a ~ a g i n e i q  jndi- 
viduai donors. - c ~ + *  &~-S-~=~T$ .+a -B 

' s  Z ~ &. &I%-" 

Cosmic Questions will feature m g e  than 25 ipeakers: 
Here is a partial listing: r>s"ie;-: 

- - 

I Steven Weinberg, Nobel Laureate, University of Texas-Austir, 
I Owen Gingerich, Harvard-Smithsonian Cente 
I Joel Primack, University of California-Santa Cruz 
I Rocky Kolb, Fermi National ~aboratory 

I Jill  Tarter, The SET1 Institute 
I John Polkinghorne, President Emeritus, Queens College,'Cambridge 

. . 

m 

~estioris ~ u t o d i t & j  I?;! :rgf ion Line 
(202)326-7099 



Over 

-*-!&.< <*+a- L.,+. ~ - 
. 66 

"est" 

The Internet m r c e  for Scientific Productsm 
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The ABI  PRISM@^^^ DNA Sequencer. 
It's a part of discoveries that touch us all. 

Whether they are identifying the genes that cause deafness or investigating 

the origin of the HIV virus, thousands of researchers around the world rely on the 

ABI PRISM@ 377 DNA Sequencer to deliver their most important results. With its 

unparalleled reliability, proven technology, and up to 96-lane capability, the 377 

system is the ideal choice to meet the demanding needs of life scientists. Add the 

world's best DNA reagents, service, and support, and the 377 system emerges as 

the gold standard. In fact, it's changing life as we know it. For more information, 

visit our Web site at www.pebiosystems.com/377. 

Australia: 800.033.747 China (Beijing): 86.1 0.6238.1 156 EuropeNest Asia: 49.0.61.03.708.301 
Jaoan: 81.47.3808500 North America: 800345,5224 SouthAmerica:55.1150.70.9600 

ABI PRISM" 377 DNA Sequencer 

Applied Biosystems 

Circle No. 45 on Readers' Service Card 

FE Biosystems 

~ d p ,  ed B;osystems. PE ano PE B osystems aretraoemarks and AB PR  and its oesign are reg stereo trademarksof The Perkin-Elmer Corporation. 
PE App ied B'osystemsdevelopsano man,fact~res tsprooLcts'n accoroancew tn SO 9000 qua ity systems requirements. For Research UseOnly. 
Not for use in diagnostic procedures. To further its goal of offering the broadest rangeof enabling systemsandse~iceslor lifesciencesresearchand 
related applications, Perkin-Elmer has merged with PerSe~tive Biosvstems and created the PE Biosvstems Division. PEBiosvstems consists of the 





Forqet the 
intekationzl 

acclaim, 
the career 

advancement, 
the money. 

AMERSHAM PHARMACLA 
BIOTECH 8 SCIENCE 

mE 
SCIENTISTS 

Will it be your parents' 

turn this year? 

The annual Amersham Pharmacia Biotech & 

Science Prize is one of the most prestigious 

international awards of its kind for young 

scientists. It can help achieve quite a lot for those 

who enter, putting bright, new scientific talent in 

the spotlight; bringing international acclaim to 

them and their universities; advancing their 

careers and earning winners and runners-up a 

handy cash prize (the first prize amount has been 

increased to $25,000, with up to seven additional 

prizes of $5,000). 

Call for entries 

You must be a recent Ph.D. graduate (awarded 

between 1 January and 31 December 1998) 

working in molecular biology. Submissions must 

be in the form of a 1000-word essay, in English, 

French, German, Spanish, Japanese or Mandarin 

Chinese, on your thesis, highlighting the 

significance of its contribution and overall 

implications in the field. The winning essay will 

be published in Science. 

Closing date for entries is 15 June 1999. Prizes 

will be presented at an award ceremony in 

December 1999. 

' , Full details and the required entry form can be 

p' requested from the administrator at the address -Lrsl Yo m 
will be p 

below, or via these Web sites: 

http://www.aaas.org/science/p&e.htm 

http://www.apbioteCh.com 

Hirovuki Noii 
. awarded by Tokyo Institute of Technology), winner 
1998 Amersharn Pharrnacia Biotech k Primre P r i 7 ~  

for Young Scientists. 

br Young Scimrists 

U-8-88 Hiils Road, 
223 326501. 
'ork Avmue, NW, 
2 - - 8 2 .  amenham phamacia biotech 

Circle No. 43 on Readers' Senrice Card .! - 
, i d  -* 4 . .,. i 

&- . :%-t $* dh*&hiq$L+. 1.. *',- 1 ' . . 



C A A A S  
llNNUAL MEETING 

ENCE INNOVATION EXPOSITION 

January 21-26,1999 
Anaheim, California 

"Challenges for a New Centuv 

.iscover New c, ~Ifective Drus for human Cancer 

Models I 

m, X et a. Ccncer kacmfx 54,4-28 1934 
~ , D . J o u n o r o f M e N o f f o n d ~ ~ 8 8 . 3 % - 3 9 7 , 1 ~ .  
Chkhh.7, I: et d. CUXW -, 57, XM2-2087, 1997 
m , M  etd. C ~ ~ , S 8 . 4 2 1 7 4 7 1 ,  IPRB. 
An. 2 ef a(. Clhlod aKI Me-, 15. 184- 195, 1W7. 
~ , R . . J . C a l U o r ~ , 5 6 .  14.1994. 
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'ntroduction to Energy 
esources, Technology, and Socety 
econd Edition 
:dward 5. Cassedy and 
'eter I. Grossman 
.his hook provides a critical examination of 
le resources, market forces, and social impacts 

of modern energy production. Coverage details 
issues at rhe forefront of the current energy 
debate, including energy sustainabiliry, climate 
change, and the radical restructuring of the 
power industry due to deregulation. 
1998 448 pp. 
0-521-63106-8 Hardback 580.00 
0-521-63767-8 Paperback $34.95 

Technology and Global 
Change 
Arnulf Griibler 
Here is the first book to give a comprehensive 
descriution of the causes and imoam of 
technological change and how they relate 
to global environmental change. It organizes 
history into a sequence of technology clusters, each 
with its distincrive environmental "footprint". 
1998 462 pp. 
0-521-59109-0 Hardback 549.95 

nd Resc 
4 and for t 

ources 
he Future 

Anthony Y 'oung 
The Ocean, Our Future 
Independent World Commission 
rn the Oceans 
lased on the deliberations, experience and 
lput of more than I00 specialists from 

around the world, this timely volume details 
the very real problems affecting the ocean and 
its future management. I t  also provides 
imaginative solutions to these various and 
interlocking problems. 
1998 248 pp. 
0-521-64465-8 Paperback $22.95 

This book stim 
critical role of I; 

eness of the 
:es in sustainable 

ulates awar 
~ n d  resourc 
- A  *LA -"". development, atlu ulc lrccd to improve land 

management. It provides an authoritative 
review of the resources of soils. water, climate, 
foresrs and pastures on which agriculture and 
rural land use depend, and assesses prospecrs 
for feeding furure populations. 
1998 332 pp. 
0-521-59003-5 Hardback $74.95 

The Earth's Mantle 
Cornpos~t~on, Structure and Evolution 

Ian Jackson, Editor Earth 
Evolut~on of a Habitable World 'I..fi/h an nmportant niche ... a source f ir  

idem and current undmtanding. ... It is well 
produced well edited, and upto-Ate .... I strong!y 
recommmd the z~olzime to researcbm and snidents 
interested in f i d 7  i mantle; orhers outside the 
fipM will alro find it a stimulnriq ovmiew of 

Jonathan I. Lunine 
'his is an outstanding overview of the 
istory of the Earth from a unique planetary 
erspeaive for introduaory courses in the earth 
:iences. Coverage includes how the Earth has 
Dme to its present state, how humanity affects 
le processes that make our planet livable, and 
~nremplares human influences in the conrext 

~f natural changes on the Earth. 
1998 352 pp. 
0-521-64423-2 Paperback $29.95 

this exriting area " 
- Science 

1998 592 pp. 
0-521-56344-5 Hardback 5130.00 

Fundamentals of 
Atmospheric 
Modeling 

rk I. Jacobson 
Global Energy Pers~ective~ I - - - -  

Ma 
This 

Nebojsa Nakicer 
Arnulf Grubler, 
Alan McDonald, tarrors 

t comprehensive rext describes the 
arrnospheric processes, numerical methods, 
and computational techniques required for a 
scientist to successfully study air pollurion 
and meteorology. Along with classic methods 
of simulating dvnamical mereorology, the text 
contains several numerical techniques not 
available in any other text for simulating gas 
and aerosol processes. 

six 
)ut the 
~hnologies, 

Gloi7~1 E ~ I  er~)' I'eryertiz~es presents 
long-term energy Futures thar lay c 
alternarives among future fuels, tec 
efficiency gains, conservarion patterns. and 
pollution levels, and pinpoints the key choices 
thar are most likely to characterize the nventy- 
first century. 

398 299 pp. 
-521-64569-7 Pa~er"-  " 

c.600 pp. 
1-63717-1 Paperback $49.95 
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news articles with hyperllnks from citatic 
to related abstracts in other journals befc 
you receive Science in the mail. 

ScienceNOW-succinct, daily briefin Science's rrmess~wna~ ~ e t w o d c -  
of the hot lists hundreds of job openingsand finding 
logical ne sources worldwide that are quickly and.eas- 

lly searchable by discipline, position, orga- n Science's Nex t  xreer advi 

new product ~nformat~on from the world's 
leading science manL 
ers all at a click of yo1 

. a g n h  li ""'p - '"V - ,- - 
An In Vilro Blood I 
B m c r  hiodel For 
HlV Induced CIIS 
D e n z [ F F E E  - < 

Scan ,!plov~obdert 

I L r b  rr,r rrru*.orr yvr* rrccd.. . z r r  v r r c  cvrrurrrient heat 

Vijit Sc '-326-641 Z 
In. 

AAAS is aho proud to announce site-wzde tnsh 

Contact your subsrription age 

CIATION 
OF SCIENI 

rr -e you: 
A) 

Full ten Researcl 

zomes out 
tuthor. cit: 

ipline, or b 
word of y 

rest scienti 
WS. 

I, and techr 
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~~ectron 

nd region. 
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ur mouse. 

nd suppli- 

SCIENCE On 

mb 
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rtheAdvancement 
rslty'sHtghMlre Pre 
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vceonline. o; 

%for more 

ine at http: 
' mem ber~hi 

a Science ( ?scriptions I 

Sfor detail! 



Wence is looking essays visualizing the l i fe  
of a scientist in  the year 2050. 

Essays wi l l  be judged on originality, range of 
extrapolation from a scientific basis, and 
amusement value. 

The winner(s) will be published in Sdence and 
receive a one-year print and d n e  subscri 

P-esible topics might include 
(but not be limited to) 

The description of  a newly launched 
scientific company 

A letter to a scientific luminary of the past 
century about current science 

I A statement t o  your freshman students 
about a new course 

The abstract and introduction for a 
new grant application 

A keynote address t o  your professional 
scientific society 

A pitch t o  your university president for a 

I Essays are welcome up through 1 July 1999. 

Essays should be no more than ZOO0 words in 
length, and may include a r t  

Winners will only be decla 
the standards of the judges. 

For more information and other prize 
opportunities, see httpJ/wwwxiencemag.og/ 

r contact ~nfomtatlon to: 


