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ANTIBODY 
BREAKTHROUGH. 
Screen Millions Of Antibody Clones In Days 

A Rapid And Inexpensive Alternative To Hybridomas 

I Hght ct 
in cDNA expression ,.,. ...... ,wmmunoZap(H) vector 

and hfmmunoZap(L) vector 
respectively 

Stratacyte has developed a new method for cxtating 
human or murine monoclonal antibody e x p d o n  
libraxies in the ImmunoZapm bacteriophage lambda 
e x p d o n  vector. Each plaque in the library can ex- 
press antibody heavy and/or light chain proteins, or 
!dhgmenk. When c o + x p d ,  the heavy and 
light chains assemble to form Fab fragments or 
antibodies that are screened with antigen probes to 
identdy monoclonals with high b i i  affinity 
(1,2). The ImmunoZap vector has the feam of 
Lambda Zap@ I1 vector allowing the conversion of 
clones to non-lytic plasmids for high level e x p d o n  
of monoclonal antibody fragments in E. coli 
dm. 

Stratacyte is offerkg no~w<clusive research and/or 
c d  licenses for the ImmunoZap vector 
technology. For thase i n W  in immediate 
d t s ,  Stratacyte is also offexkg contract research 
services. 

For more information, call the Stratacyte Technical 
Services Department at 140&56%8922 or by FAX at 
619!53!%498. 

11099 North Torrey Pines Road, Suite 400 
La Jolla, CA 92037 
Technical Services: SW562-8922 Fax: 619-535-5498 

1. 'Cloning of the immunological repertoire in E. coli for 
generation of monodonal catalytic antibodies: Construction of 
a heavy chain variable regiorrspecific cDNA libmy". Proc. 
Natl. Acad. Sci. 86:57285732,1989. 
2. "Generation of a large combinatorial library of the im- 
munoglobulin repertoire in phage lambda" Science t46: 
12751281,1989. Stratacyte Corporation is a subsidiary of Stratagene. 
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With a Little Help . Army, Air Force Eye SDI 
Spinoffs . The Ups and Downs of Strategic Defense Weapons 

1286 In Peru, Even Potato Research Is High Risk 
1287 Gene Therapy Clears First Hurdle 
1288 Greenpeace and Science: Oil and Water? 
1290 Academy of Engineering Elects New Members 

1294 Heart Like a Wheel 
1295 Tweaking Molecules with Laser Light 
1296 CF Screening Delayed for a While, Possibly Forever 
1297 Ozone Destruction Closer to Home 
1298 Bviejngs: Prospectors Cash In on Geologist's Find . Transgenic Carp: Pond- 

Ready? . Technology Unlocks "Lost" Writings . Stanford Patents Pay 

Drug Prevention in Junior High: A Multi-Site Longitudinal Test: 
P. L. ELLICKSON AND R. M. BELL 

1306 Deciphering the Message in Protein Sequences: Tolerance to Amino Acid 
Substitutions: J. U. BOWIE, J. F. REIDHAAR-OLSON, W. A. LIM, R. T. SAUER 

a Body Beneath the Summit and Rift Zones of Kilauea Volcano, 
Hawaii: P. T .  DELANEY, R. S. FISKE, A. MIKLIUS, A. T.  OKAMURA, M. K. SAKO 

0 13 17 Fcmtosc.cond Pulse Scqucnccs Cscd for Optical .\l~nipulation of' .\iolccul,~r 
Motion: A. M. WEINER, D. E. LEAIRD, G. P. WIEDERRECHT, K. A. NELSON 

. SCIENCE is published weekly on  Friday, except the last week in December, and wlth a supplement in March by 
the American Association for the Advancement of Science, 1333 H Street, NW, Washington, DC 20005. Second- 
class Non-profit postage (publication No. 484460) paid at Washington, DC, and at an additional entry. Copyright 0 1990 
by the American Association for the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS. 
Domestic individual membership and subscription (51 issues): $75. Domestic institutional subscription (51 issues): $120. 
Foreign postage extra: Canada $46, other (surface mail) $46, air mail via Amsterdam $85. First class, airmail, school- 
year, and student rates on request. Single copy sales: Current issue, $3.50: back issues, $5.00: Biotechnology issue, 
$6.00 (for postage and handling, add per copy $0.50 US., $1 .OO all foreign); Guide to Biotechnology Products and 
Instruments, $18 (for postage and handling add per copy $1.00 US., $1.50 Canada, $2.00 other foreign). Bulk rates on 
request. Authorization to  photocopy 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 the base fee of $1 per copy plus $0.10 per page 
is paid directly to CCC, 27 Congress Street, Salem, Massachusetts 01970. The identification code for Science is 0036- 
8075183 $1 + .lo. Change of address: allow 6 weeks, giving old and new addresses and 11-digit account number. 
Postmaster: Send Form 3579 to Science, P.O. Box 1723, Riverton, NJ 08077. Science is indexed in the Reader's 
Guide to Periodical Literature and in several specialized indexes. . The American Association for the Advancement of Science was founded in 1848 and incorporated in 1874. Its objectives 
are to further the work of scientists, to facilitate cooperation among them, to foster scientific freedom and responsibility, 
to improve the effectiveness of science in the promotion of human welfare, to advance education in science, and to 
increase public understanding and appreciation of the importance and promise of the methods of science in human 
progress. 



- 

COVER Basalt lava erupted trom K~lauea Volcano, Hawaii, pours 5 meters +rnm 

a shallow tube into the Pacific Ocean. The current eruption began in January 
the lava produced now covers 70 square kilometers, including 150 acres of nev 
formed along the seacoast. Analysis of more than 20 years of ground deforn 
,4--- --lggests that Kilauea's magma svstem is deeper and more extensive 
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Underground plumbing at 
Kilauea volcano 

AWAII'S Kilfiuca \,olcano is one 
of the most acti1.c \.olcnnoes in 
the n-orld. An e\.cnt tli'lt signitl 

ic'lntlv ,iltered the shape of the \.olcnno 
ancl tiiL1t h,is pro\ idcd nc\v clues to its 
inner \\,orkings \\"IS 3 large earthquake 
of ~nagnitucic 7.2 that occurreel in 
1C)7,5: the \oilth flank of the \,olcano 
\vas PLISIICCI to\i"~rcl the sea anci for tlic 
past 15 \.e,irs the rest of the edifice h,is 
continueel adjusting. Rcfore and since 
tiiut time, grsdu.11 detornmtions over a 
more than 500-square-kilometer area 
ha\,c been recorclccl; many eruptions 
,inel tlio~~s,uids of smaller e~rthcluakcs 
h.i\.c also occilrred (co\.cr). The g r e x  
extent of the deform'ltions, clescribed 
o n  p ~ g c  13 1 1. has led l)elane\. oi ,11. to 
proposc that the surface of the volcano 
is responding to ch,ungcs deep n.ithin its 
interior, \\.here a clikc-like m'lgma sys- 
tem m a \  be int-lating. The \\,ell-lino\vn 
hut less e\tensive magm'l chamber t h ~ t  
is . ~ t  I<ilaue,~'s summit coulcl not ac- 
count for the \\.iclcsprcad anci siz'lhlc 
surf:lcc clcti)rm,ltions. 

Deforestation and its 
sequelae 

I the current rate of deforest ,~tio~~ in 
.\mazonia continues, there ma! be 
n o  1-,1in fixest there 50 to 100 \.cars 

from no\\-. 1,oss offi)rcst ancl its replace- 
ment n~ith dcgracied pxsturelands in- 
duces m,ljor cli,ln~,rcs o n  the cxrth and in 
the atmosphere, L~icluding the clcxdop- 
mcnt of \\.al-rncr soil 'lnd a bvarnmcr land 
s i~r f~~cc ,  red~rccd c\.aporation, longer 
dry se'isons n.it11 perhaps more forest 
fires, ,lnci a clr,tmatic fill in the alnount 
of prccipit,~tion. IZccuusc feedback \vith 
atmosplicric circu1,ltion redirects tlic 
~3,iths of-' storms ,111d st,lbilizes a ciricr 
climate, rccst,lhlishment of thc forest ,it 
'1 later time m,lv be impossihlc. The dire 
outeon~cs of these related e\.cnts ,Ire 
~>rcciictecl o n  the bails of coliivuter slm- 
ulntions \\.it11 3 coupled atmosphcre- 
biosplicre model run hv Sliukla ct , I / .  

(page 1322). Besides the penn,inent 
ctfects o n  the local climate and on glob- 
'11 atmospheric clieniistn, dckjrcstation 

of Arnazonia could dramatic:lll>r alter 
species di\.crsinr bcc,iuse ahout half the 
world's species, includine many impor- 
tant pollinators for the forest, no\v in- 
hahit the ,\m,lzon h'lsin. 

Advanced zeolite 
applications 

EOLITES are m i c r ~ p ~ r ~ ~ r ~  cera~n- 
ics that ha1.e been uscd as cata- 
l!.sts, ion c ~ c h ~ ~ n g e r s ,  and molec- 

LI~,>I-  sic\.cs. hlolecules and ions enter 
zeolites through pores, but i~ntil now 
this orocess has bcen difficult to ob- 

I 

<cn.e. Ho\\c\.cr. n.ith the ato~iiic force 
microscope, Wcisenhor~~ rr '11. have 
hecn ,tblc to prociucc images of ions anci 
~ ~ c u t r a l  nlolccules ;IS the!. arc biricling to 
pores on the surfaces of zeolites (page 
1330 1. Ncutr,ll molecules of rert-buta- 
no1 formed orclered arra\.s on the sur- 
fi~ces of clinoptilolite (a natural cnstal 
of zeolite from Succor Creek, Oregon), 
\\.hereas in an ion exchange situation 
(tc,it-butl\'l ammonium ions) clusters 
formed on the surfaces instc,lct; forma- 
tion of the clustcrs and of the arrays 
coi~ld be follo\\~ct in real time. When a 
ILirgcs force nr,ls appliecl to the surface 
hy the microscope tip, the ions and 
molecules could be movcd about and 
redistributed in neli. p'lttcrns. That such 
m:uiip~~lutions are possible indicates 
that zeolites \\,ill h'xve applications be- 
sides the ones alrcncl\' knoiin: for cs,un- 
plc. zeolite biosensors i\pith arraJrs of 
receptors coulcl be monitorect for the 
attachment of ~ibsorbing species and 
their ~ i ~ r f ~ i c e s  regularly "refreshed" b!, 
remo\.ing such molecules fro111 them. 

Silkmoth developmental 
hormone cloned 

SLY &?LIT cells in the brain of 
the silkmoth Botirhys t r icwi  ,Ire 
kno\\,n to secrete prothoracico- 

tropic hormone (1'TTH j. ;2'oncthclcss, 
PTTH is an important silbsta~ice for the 
de\~clopnicnt of this insect because it 
stimul'ltcs the production of ecdysonc, 
\\.hich is ,In csscnti,~l hormone for the 
silkmoth's gro\vth, molting, and m c t ~ -  
morphosis. l>cspitc difficulties in col- 

lect~ng P?TH and In unraveling it? 

5tnr~turc, Kcin akami ct nl. h,i\ e no11~ 
cloned the c o m p l c ~ i i c n t a ~  DN,4 for 
P T I H ,  the 5tra tep that thev have used 
1s descr~bcd on page 1333 The amino 
ac~ci \cclucncc of the hormone was de- 
duced, and t h ~ s  has led to  a better 
undcrstarici~ng of the structure of the 
~i~olcculc When the cloned D N A  \v,is 
~nscrted into bacteria, the bacteria cx- 
pressccd actlvc PTTH molcc~ilcs. 
Through the use of ant~bodics to  PTFH 
and complementary RXA ~iiolccules 
t h ~ t  bound to messenger RNA mole- 
cules lns~de cells, the loc,it~oris of the 
t \ \o  palrs o f  ncurosccretory cells that 
1i1,lkc PTTH n ere ~de~itlfied In the Botri- 
by\ bra~n. 

Probe for enteric 
hepatitis virus 

ROBES for I~OII-A, non-B hepati- 
tis viruses, so calleel because they 
arc not detectable bv laboratory 

tests for the A anel B foriiis'of the virus, 
are no\\- being developed. Last year the 
hepatitis C vlrus, \i~hich is transmitted 
sexuall!. and in the blood, \iras identi- 
ficcl. 111 '1 report bv Kcyes ct nl., genetic 
matcri,ll from the hepatitis E virus 
(HE\')-it is transliiitted through a fe- 
cal-oral or enteris route-has bcen posi- 
tivelv identified (page 1335). HEV has 
causecl major cpicicmics in areas of the 
world where sanitation is poor, where 
drinking \vatu is contaminated, and 
\\,here pcoplc arc nialnourishcd. U p  to  
20% of pregnant women who contract 
this viral itifectio~i may die. In the stud- 
ies reported, macaques were i~ioculated 
i~.ith fecal material from an infected 
~7uson. Virus-like particles appeared in 
the gall bladder bile of these animals, 
~ n c i  the bile L\~,IS then uscd to induce 
discase in other  ionke keys. The genetic 
material of HEV was found to  be sin- 
gle-strandeel RNA; this RNA ellcoded 
an RNA-ciirected R N A  polymerase. 
Only discascd indiviciuals had the HEV 
genetic material; its presence in infected 
inclividuals from five geographically dis- 
tinct arcas-Mexico, Tashkent, Soma- 
lia, Pakistan, and Kortleo-suggests 
that HEV genes may be highlv cot>- 
sen.cd. RUTH LEVY GWER 
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Cloning Made Simpler.. . 
And mapping. 
And sequencing. 
And just about any 
important procedure 
in molecular biology. 

How? With purification technology from 
Pharmacia LKB, built into our extensive 
range of products for molecular biology. 
Such as our new.. . 

RNA Extraction Kit 
a You-Prime cDNA Synthesis Kit 
r Sephaglas'" MI3 Miniprep Kit 
r Gene-ATAQ'" Sequencing Kit 

I Glutathione S-transferase 
Gene Fusion System 

r cDNA, SizeSelect400, and NICK" 
spin Columns 
I FPLCpurem Cloned Modlfylng Enzymes 
R Cohesive-End Adaptors 
To bring Pure Performance'" products into 
your own molecular biology research, contact 
your local Pharrnacia LKB Biotechnology 
representative. 

Pharmacia 
Advancing The New Biology 

Head MWa, Sweden Tel46 1018) 16 30 00. Auslmlb Tel (02) 888 36 22. Aurtria Tel (0222) MI 66 250. 8.lpiurn Td (02) 242 46M). Brazil Te15511 288 9122. Canah TeI (514) 457 6661. DarMrk Tel (02) 26 52 W. 
East EuroPo Tel 43 10222) 92 16 07. Federal W M k  ot Germany Tel (0761) 490 30. Flnland Tel (90) 502 1077. Frama TeI (01) 30 €4 34 W. Grat  Brltaln Tel (0908) 66 11 01. Hong Kong TeI 852.8148421 
Holland TeI 1031) 3480 779 11. India Tel (0812) 296 34. Italy Tel (0039) 2 273221 Japan Tel (03) 492 9481. K o m  Tel 82-2-5110801 Norway Tel (02) 54 W 95. Peopb'r Republk ot Chlna Tel 661-256 5603. 

So* Union TeI 46 (08) 799 80 00. Sp.ln TeI (03) 675 44 11. - TeI (08) 799 80 00. Swltra(.nd Td (01) 821 18 16 Taiwan Tel886-2.7002286. U n W  SL.tp Td (201) 457 8000. Far 6441 Tell52 (5) 814 84 21 
Mlddb M Te130 (1) 96 29 963 aha coulWb8 Te146 108) 799 80 00 (W02) 
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To design these 
I I/ takes a 

supercomputer L- I 

powerful 
I 

enough to send 
I manyo the stars. 

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

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

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

Superior vision. 
The microscopes of Olympus- 

I they'll change the way you look 
at things. 

For a demo or tech information, 
call toll-free: 1-800-446-5967. 
Olympus Corporation, Precision 
Instrument Division, 4 Nevada Drive, 
Lake Success, New York 11042-1179. 
In Canada: W. Carsen Co., Ltd., Ontario. 

I The Image of Quality. 

I For information circle reader service number 3 
For a demonstration circle reader service number 4 
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rotein and nucleic acid 
to an IgG-BIdngmtein a-w 

column utilizes MiCr0Bea.d" B i o L C T M ~  
paking for supm*or pt.ovides 
pe -we .  total bio- 
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The ProPac" PA1 series is the 
only line of ion exchange columns 
combining high resolution, speed, 
recovery, and capacity. High 
performance in all four para- 
meters is achieved by the patented 
MicroBead resin technology 
exclusive to Dionex columns. 
The ProPac PA1 resin is formed 

by binding 0.2 p anion exchange 
MicroBeads to a non-porous 
polystyrene/divinyibenzene resin 
particle. In contrast with tradi- 
tional macroporous ion exchange 
resins, the MicroBead technology 
allows much faster mass transfer, 
resulting in higher resolution 
and shorter separation times. 
While its efficiency is comparable 
to that of reversed phase packings, 
the MicroBead resin maintains 
the non-denaturing aspects of ion 
exchange. 

0.2~ Diameter 

MicroBead resin stparaks 
proteins through " e w  am" 

to the ion mchangesites, 
t h b y  improving the rmlution, 

n?covery, and speed $protein 
sepmations. 

ProPac PAl col- 
umns also provide 
higher r m r y  
than found in wide- 
pore silica columns. 
This assures there 
are no sample res- 
idues to interfere 
with subsequent 
analyses. 

The loading 
capacity of 
MicroBead resin 
is 35 mg BSA Rapid masr haruporf ofpmseim to the propmi M m R e a d  
on the analytical boundion ~ n p s i l e s ~ ~ ' o r ~ ~ 2  to hadittbnal 
column and marroporouc rains in ma~t cum 

- -- 

I 1 I I I 1 
0 10 20 30 40 50 

Minutes 

Eluaol 1 20 mM Trts.HCI pH 7 4  Eluan l2  20mM Tris-HCI w ~ r h  1 M NaCl 
Gradient 0.50% E2 In 50mln De'ect~nn 780 n n  0 0 5  AUFS 

175 mg BSA on the semi-prep 
column. This exceeds the loading 
capacity of other non-porous 
resins, allowing more samples 
to be processed in less time. 

ProPac PAI columns have 
a pH stability of 0-14 and can be 
flushed with 1 M acid or base. 
The analytical column withstands 
pressures of 5000 psi - four 

times the normal operating 
pressure -with no damage, 
while the semi-prep column will 
run up to 2000 psi. This rugged- 
ness assum long column life 
and cost-effective operation. 

ProPac PAI columns are avail- 
able in three sizes: 4 x 50 mm, 
4 x 250 mm, and 9 x 250 mm 
(semi-prep version). 

R W A  
Cyrochrome C 
BSA 
Myoglebin 
Ovalbumin 
Cahonic Anhyhm 
kpoferritin 

All basic, n&a~ and addicproteins in tb& table elutejwz the 
RvPacPA1 columns with 100% recuvep 

New polymeric materials used 
in the construction of the Dionex 
BioLC system ensure complete 
product recovery, preservation of 
activiq ind M o m  from metal 
interaction. 

Rugged poly ether ether 
ketone (PEEK) construction, first 
seen on the market in Dionex 
systems, is compatible with all 
chromatographic solvents and 
buffers. k a result, PEEK allows 
high-pressure (5,000 psi), fully 
biocompatible performance with- 
out system metals. The system's 
quaternary gradient pump pro- 
vides precise, pulse-free low rates 
to assure stable base lines and 
rapid eluant optimization. 

F 
or complete 
i n f m  or 
to discuss y w r  
application, 
contact your 
locaCDionex 
mpesentatb 

or* U S . 4  caCG 
2-800-22728IZ Rt.t. 42. 
I 

A B E T T E R  S O L U T I O N  
Dam Capmum. PO. Box 3603, Sunnyle. WL 
W-3603. Canada Dimx Canada. M.. 
(46) 655-2551. EdPad Dimex  (UK) Irb. 
(02%) 691722, WsI C c n i  U l m x  GmMI. 
fa6I26)@?6. F r n m  D~mx SA. ( 1 )  4 6 2 M  

?#am Q is a regiswed sademark of Phmmia AB. l hm-  
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NOW, 
there are answ6rs. 

Now, there's 
SCIENCE WATCH. 

The only newsletter that combines qumtrktw ' e  
analysis with expert opinion to i d e w  trends 

and evaluate performance in scientific research. 
Which molecular biology labs field the hottest allocate the next round of research funds. Or clue 
papers? you in on a brand new trend. 

What areas are Japanese researchers dominating? 

Who's leading the way in developing diamond 
thin films? 

Science Watch has the answers-the real answers. 
Because Science Watch tells you what scientists 
themselves are signaling, through the papers 
they're writing and the papers they're citing. And 
only Science Watch can do it, because only Science 
Watch has access to the world's most extensive 
scientific journal database. 

If you need to know what's really going on in the 
world of science-and what's around the next cor- 
ner-this is the publication you can't be without. 
It's a unique view of science, never before avail- 
able. If you set policies or control research money, 
the answers you get from Science Watch may just 
help you formulate your next move. Or help you 

You'll find out about new materials 011 the verge of 
commercialization ...g et current reports on the hot- 
test areas of biotechnology, physics, chemistry, 
medicine, and more ... and learn how you and your 
organization stack up against the competition. 
We'll show you which countries, universities, and 
public and private research labs are leading the 
pack. And which ones are falling behind. 

It's designed for fast reading and immediate under- 
standing. And it's a wealth of information in a very 
handy package. 

Find out why the big names in science, R&D, and 
government are already reading this landmark 
newsletter. To subscribe or to look at a free issue, 

Call toll-free 800-336-4474, or 
215-386-0100, ext. 1483, operator C-302. Or send 
this coupon today. 

r , , , - , , ~ - - ~ - - - - - - - - 1 1 - - 1 1 - 1 1 - - - - - - - - - - - I - - - - - - I - - -  1 - Send me 11 issues of Science Watch for $245. That's $50 off the ! - YES regular price of $295. (Published monthly except August.) - I 
I - I 

CHARTER - 1  I'm intrigued, but undecided. Send me a free issue to examine. I - - I I = I NameKitle 1 
I 

I Organization SUBSCRIPTION 2 : I 
I 

Address - I 

OFFER - , Telephone City 
I - I - - StateiProvince I - ZlPiFostal Code Country - I 

- 1  I 
Institute for Scientific Informations I SENDTO: I 

I 3501 Market Street, Philadelphia, PA 19104 USA S-29-599 1 1 
L-----------------------------------------J 
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BIOSIS Previews" 

ONLINE AND OFF 
Getting the right information is important. Getting 
all the right information is imperative when your 
research entails vital life science decisions. Other- 
wise, you're just wasting time and money. 

When you're searching online for information on 
biological and biomedical research, you'll get it 
right the first time through one source-BIOSIS 
Previews, covering citations from approximately 
9,000 life science journals from more than 100 
countries. 

COMPREHENSIVE. 
ON TARGET. 
RELIABLE. 

BlOSlS PREVIEWS. 
Can you afford to depend on anything less? 

For more information on BlOSlS Previews and a 
complete listing of online and offline vendors who 
offer this invaluable database, contact BIOSIS, 
Marketing Section, 2100 Arch Street, Dept. 
S3900T, Philadelphia, PA 191 03-1 399 USA. Or 
call toll free 1-800-523-4806 (USA except PA); 
(21 5) 587-4800 (worldwide); Telex 831 739; Fax 
(21 5) 587-201 6. Do it now. 

&Ah 
1111' 0 
BIOSISe 

Information for Today's Decisions and Discoveries 

BlOSlS Previews IS a registered trademark of BIOSIS. 
BlOSlS IS a registered trademark of Biological Abstracts. Inc. 
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Science Books for 
Young Readers 
Newton at  the Bat 
Edited by Eric. W .  Schrier. and William F. Allmar? 
Why do boomerangs return? Does a curve ball really 
curve? Why do golf balls have dimples? This fascinat- 
ing book answers these and other questions as it explains 
the role of science in sports. 1984; 178 pp. 
#84-188 - har.dcovei.; $14.95 

The Paper Airpjane Book 
Edited by Allen L. Hammond and Alison Fujino 
This official book of the Second Great International 
Paper Airplane Contest includes 75 photographs of 
winning entries; a do-it-yourself kit with complete in- 
structions for seven winning designs; plus construction 
tips, notes on the principles of flight, and a section on 
resources. 1985; 120 pp.  
#85-333 - softcovei.; $8.95 

Twenty Discoveries That 
Changed Our Lives 
Edited by Allen L. Hammond 
The 20 most influential scientific advances of this 
century are chronicled in this hard-bound collector's 
edition of Science 84's fifth anniversary issue. Topics 
include the development of the telephone, automobile, 
airplane, computer, and television, as well as the discov- 
ery of DNA, Einstein's theories, nuclear fusion, and 
much more. 1984; 190 pp. 
#84-218 - ha~.dco\~ei.; $9.95 

Songs from Unsung Worlds 
Edited by Bonnie Bilyeu Go1.dor7 
The rich dimensionality of science is demonstrated in 
this collection of science poetry. The poems written by 
poets such as e.e. cummings and by scientists such as 
J. Robert Oppenheimer record natural observations in 
poetic language and reflect classical themes of love, 
death, and friendship in scientific language. 
1985; 260 pp. 
#85-30H - ha~.dcover; $14.95 
#85-303 - softcover; $9.95 

Order from: AAAS Books, Dept. SM, PO Box 753, 
Waldorf, MD 20604. Individuals must prepay or use VISA/ 
Mastercard. AAAS will pay postage on prepaid or credit card 
orders; for institutional purchase orders add $3.50 postage & 
handling. Please specify publication number, and allow 2-3 
weeks for delivery. For shipments to California, add appli- 
cable sales tax. 

American Association for the 
Advancement of Science 



CAS ONLINEB 
Brings You the World 

This view is l/4,000,000th of what's available 
from the Registry File with STN Express and 

hemical Abstracts Service (CAS) has added CONCORD" calculated 3D 
--5% coordinates for more than 4,000,000 of the 10,000,000 substances in the m % 4;, 

REGISTRY File. At the same time, CAS, makers of STN Express@ software, 
and Tripos Associates, Inc., makers of Alchemy II@ software, have worked 
together to produce an exciting new software integration that helps you perform 
30 molecular modeling on your IBMBor IBM-compatible PC!' 

To get further substance-related information, you can easily transfer CAS Regis- 
trv Numbers@ to other CAS ONLINE files such as CA, CASREACT? CAOLD, and 
C ~ N  (Chemical Industry Notes). 

The world is at your fingertips with the CAS ONLINE REGISTRY File-and now - .  

it's in 3D. 
The CAS ONLINE files are available on STN International@, the scientific and 

technical information network. 
'Available soon for certain models of Macintosh" r--------------------------- 

1 
1 [7 YES! I am interested in learning more about CAS ONLINE, including CONCORD I 
I 3D coordinates in the REGISTRY File. Please send me FREE information. I 
I I 

Name I 

I Title 1 
I 

I Organization I 

I Address I 
I 

Chemical Abstracts Service 
A Division of the Ametican Chemical Society 

I Telephone I 
I Mail to: Chemical Abstracts Service 
I Marketing Dept. 32990 
I P.O. Box 301 2 
I Columbus, OH 43210 

Circle No- 60 on Readers' Card CONCORD is a trademark of tk Univerrity of Texas and is avaiiable from T r l p  kscciates. Inc CONCORD software generates high 
quality, approximate 3D aganic mdecular shuctures. 
Alchemy II is a reg~stered trademark of Tnpos Associates. Inc. ard is ava~bble from T r i p .  
STN Express is avalable horn Chemical Abstracts SeMCe. 



Congressional Science and Engineering Fellowships 

PROGRAM: Fellows spend one year working as special assistants on the staffs of members of 
Congress or congressional committees, working in legislative areas requiring scientific and technical 
expertise. The program includes an orientation on congressional and executive branch operations 
and a year-long seminar program on issues involving science and public policy. Fellows receive 
stipends from their sponsoring societies. 

PURPOSE: To provide a unique public policy learning experience, to demonstrate the value of 
science-government interaction, and to make practical contributions to the more effective use of 
scientific and technical knowledge in government. 

CRITERIA: A prospective Fellow must be a postdoctoral to mid-career scientist or engineer; 
demonstrate exceptional competence in some area of science or engineering; be cognizant of many 
matters in nonscientific areas; demonstrate sensitivity toward political and social issues; and perhaps 
most important, have a strong interest and some experience in applying personal knowledge toward 
the solution of societal problems. 

SPONSORS: Twenty-one national professional scientific and engineering societies sponsor or 
co-sponsor Congressional Science and Engineering Fellows: 

Acoustical Socicty of America 

Amcrican Association for thc Advanccmcnt 
of Scicncc 

Amcrican Chemical Socicty 

Amcrican Gcophysical Union 

Amcrican Instilute of Biological Scicnccs 

Amcrican Institute of Physics 

Amcrican Physical Socicty 

Amcrican Psychological Association 

Amcrican Socicty for Agronomy/ 
Crop Scicncc Society of Amcricd 
Soil Science Society of America 

American Society of Mechanical Engincers 

Amcrican Society for Microbiology 

Amcrican Society of Plant Physiologists 

Amcrican Socicty of Zoologists 

Amcrican Vctcrinary Medical Association 

Biophysical Socicty 

Engineering Socicty of Detroit 

(;cological Socicty of Amcrica 

Institute of Electrical and Electronics 
rlnccrs En&' 

National Socicty of Profcsssionaf Engineers 

Office of Tcchnology Asscssmcnt 

Society for Research in Child Devclopmcnt 

Applicants for these fellowships should apply directly to the appropriate professional society. 
Stipends, application procedures, timetables, and deadlines vary by society. For further information 
about the program, contact each society directly. A list of the societies, with mailing addresses and 
contact people, is available from: 

Congressional Science and Engineering Fellowship Program 
American Association fur the Advancement of Science 
1333 H Street, NW, Washington, DC 20005 

Minorities and persons with disabilities are encouraged to apply. 




