




New Carbohydrates [3H] 
that come clean. 
Vial to media in one step. 

Carbohydrates [3H] 
in sterile aqueous solution 
New convenience-no inhibiting ethanol to remove 
Widest range of products 

Glycoprotein Biosynthesis 
Introducing at highest specific activity 
Fu~ose,L-[6-~H]-70-90Ci/mmol NET-349X" 
Galactose,D-[4,5-3H(N)]- 40-60Ci/mmol NET-698* 
Acetyl-D-mannosamine,N- 
[manno~amine-6-~H(N)]- >IOCi/mmol N ET-535A* 
Fucose,L- 5,6-3H(N)]- t N ET-5 1 6A 
Fucose,L- 6-3H]- NET-349A 
Galactose,D-[I -3H (N)J- NET- 1 26A 
Glucosamine,D-[I ,6- H(N)]- 30-60Ci/mmol NET-557A* 
Glucosamine,D-[6-3H(N)]- NET- 1 9OA 
Glucose,D-[2- 3H (N)]- N ET-238A 
Glucose,D- 3-3H]- t N ET-33 1 A 
Glucose,D- 6-3H(N)]- NET- 1 00A 
MIanno~e,D-[2-~H(N)]- NET-570A 

Neurofunctional Mapping 
Exclusive 
Deoxy-2-f luoro-D-glucose,2-[5, 6-3H]- 
2!S-50Ci/mmol NET-702:'; 
Deoxy-D-gl~cose,2-[~H(G)]- N ET-328A 
Deoxy-D-glucose,2-[I ,2-3H]- 30-60Ci/mmol NET-549A" 
Products designated "A' are also still available in 
ethanol solution. 
*Highest specific activity available 

Circle No. 144 on Readers' Service Card 

Highest specific activity atailable 
Highest radioactive labeling of DNA by nick 
translation:-2.5x109dpm/pg DNA 
Fresh lots available every other week 

Deox cytidine 5'-triphosphate, 
tetra Jriethylammonium) ~alt,[a-~'P]- 
>7000Ci/mmol 
IOmM tricine (pH 7.6) at -IOmCi/ml, shipped in dry ice 
NEG-013Z 500pCi I mCi 

Circle No. 145 on Readers' Service Card 

Latest Neuropeptides [1251] 
Adrenocorticotropic h o r m ~ n e , [ ~ ~ ~ l ] -  (human)(ACTH) 
>3OwCi/wg 
~ ~ o ~ h i l i z e d f r o m  phosphate buffer (pH 3.5) containing 
a stabilizer and proteolytic enzyme inhibitor 
NEX-165 10pCi 2xlOpCi 50pCi 2x50pCi 
Substance P (&L-tyro~ine), [~~~l ] -  
>500pCi/pg 
Lyophilized from sodium carbonate (pH 9.9) containing 
bovine serum albumin 
NEX-152 1OwCi 2xIOwCi 50wCi 2~50wCi 
Bradykinin (&tyrosine)-triacetate,[8-tyrosyl-'1z51]- 
>5OOpCi/pg 
Lyophilized from 0.075M ammonium acetate buffer 
(PH 5.0) 
NEX-097 IOpCi 2xlOpCi 50pCi 2x50pCi 
Circle No. 146 on Readers' Service Card 

Avidin-EGF- Gelatin 
High biotin binding affinity 
Avidin,[lzSI]- 
30-6OpCi/pg 
Shipped frozen in 0.05M sodium phosphate buffer 
(pH 7 4) 
NEX-164 10pCi 2x1 OpCi 50pCi 2x50pCi 

Tested for binding and displacement In RIA 
Epidermal growth factor,[lz51]- 
150-2OOpCi/pg 
Lyophilized from sodium phosphate buffer (pH 7.4) 
NEX-150 10pCi 2x1 OpCi 50pCi 2x50pCi 

High fibronectin binding affinity 
Gelatin,[lZ51]- (porcine) 
5-IOpCi/pg 
Lyophilized from sodium phosphate buffer (pH 7.4) 
NEX-156 100pCi 500pCi 
Circle No. 147 on Readers' Service Card 

Not for use in humans or cl~nlcal diagnos~s 

New England Nuclear 
549 Albanv Street. Boston. Mass 02118 
Call toll-free 800-225-1572 Telex 94-0996 
(In Massachusetts and lnternat~onal 617-482-9595) 

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany 
Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9 
Tel. 514-636-4971, Telex 05-821808 
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The role of environment in the develop- 
ment of astronomical systems is illus- 
trated by the hypothetical navigator in 
tropical latitudes who finds his island 
destination by mnemonic association 
with a particular linear constellation 
composed of member stars that rise or 
set vertically with respect to  the direc- 
tion of that island in the horizon plane. 
The two members of the chain. con- 
nected by a dashed line in the illustra- 
tion. can be recognized by astronomers 
in north temperate latitudes as  part of a 
different star pattern-the well-known 
constellation of Orion. See page 161. 
[Sketch by Julia Meyerson, Colgate 
University, Hamilton, New York 
l ? ? A L l  





FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18 TO 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/or a lifetime 
income. 

YIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuitres available to staff members. Contributions 
can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

HELP YOURSELFTO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE I N F O R M A T I O N  KIT. 

I Teachers Insurance and I Annuity Association of I America-College Retirement 
Equities Fund 

1 730 Third Avenue I NewYork, N.Y. 10017 

I Please send me full details I about TIAA-CREF Supplemen- 
tal Retirement Annuities, the 

I flexible tax-deferred annuity plan that offers the opportunity to accumu- 

I late funds for add~tional re:irement income and the option for cash 

I withdrawal. 

I Name 

I Address 

ci ty 

i State Z i p D a t e  of Birth- 

I Name of Institution 

Please let us know lf you are participating In a TIAA-CREF retirement plan I at your institution YES O N O  571081 LIIIIIII-IIIIIIIIIIII 
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50 Below and Still Red Hot 

Public Lectures Negotiations as an Approach to Arms Control and 
Disarmament. #580AB. 2 tapes/$16.00 

2 tapes/$16.00 
The Bridge of Language (Northro~ Fr~e).  #563. 1tape/$8.00 ~h~ problem of ~~~l~~~ proliferation, # 5 8 8 ~ ~ ,  
Infinite in All Directions (Freeman Dyson). #612 1 tape/$8.00 2 tapes/$16,00 

Psychological and Bureaucratic Dynamics of Arms Races and 
Peace Races. #592AB. 2 tapes/$16.00 

Linkage and Logic: Arms Control Negotiations in a Cold Trends in Strategic Weapons and Doctrines and Their 
Climate (Paul C. Warnke). #573. 1 tape/$8.00 Implications for Arms Control. #569AB. 2 tapes/$16.00 

The Rude Law of the Frontier: Deep-Sky Astronomy Today 
Education 

(Philip Morrison). #600. 1 tape/$8.00 Can We Educate for Leadership? #575AB. 2 tapes/$16.00 

Science and Technology: Meeting Canadian and International Early Adolescence: A Critical Stage for Science Education. 
Needs into the 2 ls t  Century (John Roberts). #581. #626AB. 2 tapes/$16.00 

An Exploration of Early Intervention to Improve the Academic 
A Scientific Life in the 17th Century: The Career of lssac Skills of Black Students. #597AB. 2 tapes/$16.00 
Newton (Richard Westfall). #634. 1 tape/$8.00 New Directions in Education: Implications of Recent 

Developments in Cognitive Science and Computation. 
#614AB. 2 tapes/$16.00 
Science, Mathematics, and Gifted Youth. #646AD. 

Social and Political Implications of Achievement Testing. 
Chemical Communication in Insects: From Basic Principles to #636AB. 2 tapes/$16.00 
Pest Control. #638AB. 2 tapes/$16.00 Views of the Universe: Science Versus Tradition. #620AB. 

Future Food-Fuel Conflicts. #598AB. 2 tapes/$16.00 
National Impacts of Recommended Dietary Changes. 
#577AB. 2 tapes/$16.00 Beyond Conventional Crude Oil. #591AB. 2 tapes/$16.00 

Biological Energy Conversion. #578AB. 2 tapes/$l6.00 
Biological Sciences Energy Policy Overview. #602AB. 2 tapes/$16.00 

Circadian Clocks in Man: Timekeeping in Health and ~ i ~ ~ ~ ~ ~ .  The Future of Transportation Fuel. #644AB. 2 tapes/$16.00 

#615AB. 2 tapes/$16.00 Health Risk Associated with Energy Technologies. #568AB. 
2 tapes/$16.00 
North American Energy Systems. #618AB. 2 tapes/$16.00 

Problems and Possibilities: The Development of an Effective 
Shark Repellent from Naturally Occurring, Biologically Active Environment and Climate 
Substances. #599AB. 2 tapes/$16.00 
Research on Fish-A Renewable Resource. #606AB. Acid Precipitation: Ecological and Societal Effects. #572AD. 

4 tapes/$32.00 

Theories of Aging, I. #565AB. 2 tapes/$16.00 Climate and Food: Case Studies in Vulnerability and 

Theories of Aging, II. #574AB. 2 tapes/$16.00 Response. #616AB. 2 tapes/$16.00 
C0,-Induced Climate Change and the Dynamics of Antarctic 
Ice. #625AB. 2 tapes/$16.00 Directing Science Toward Peace The Great Lakes: Contamination Trends and Consequences. 
#611AD. 4 tapes/$32.00 
Hazardous Waste Management: Some Key Issues. #631AD. 
4 tapes/$32.00 
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Planning for Uncertainty: Climate Change and the Study of The SST Controversy Ten Years Later: A Case Study in the Use 
Impacts. #604AB. 2 tapes/$16.00 of Science for Decision-making. #645AB. 2 tapes/$16.00 
Proper Role of Inexpensive, Short-Term Biological Tests in Successful Innovation in Meeting Urban Transportation Needs. 
Environmental Toxicological Testing. #650AB. 2 tapes/$16.00 #579AB. 2 tapes/$16.00 
Radioactive Waste: Technically and Politically Viable 
Solutions. #570AD. 4 tapes/$32.00 Social Sciences 
Testing Climate Models #635AB. 2 tapes/$16.00 Aging from Birth to Death: Sociotemporal Perspectives. 

#590AD. 4 tapes/$32.00 

Information and Computing Frontiers in the Social Sciences: New Directions in the Study 
of Cognition. #594AB. 2 tapes/$16.00 

Human Factors Considerations in Computer Systems for Functional Limitations in Primary Memory. #642AB. 

Nonprofessional Users. #596AB. 2 tapes/$16.00 2 tapes/$16.00 

International Exchange of Scientific and Technical Humanity's Place in Nature: Exploring the Convergence of 

Information. #610AD. 4 tapes/$32.00 Scientific, Philosophical, and Religious Perspectives. 

Machine Intelligence and Perception: Premises and Progress. #576AB. 2 tapes/$16.00 

157UD.  4 tapes/$32.00 Origins of Man: Biochemical, Anatomical, and Paleontological 

Quantification of Mental Workload in Man- Perspectives. #630AD. 4 tapes/$32.00 

Machine Systems. #648AB. 2 tapes/$16.00 Patterns in Scientific Thinking. #608AB. 2 tapes/$16.00 

Technologies for the Information Society: A Canadian Religion and Food. #589AB. 2 tapes/$16.00 
Perspective. #629AD. 4 tapes/$32.00 Undocumented Immigration: Sociocultural and Ethical 

Considerations. #582AB. 2 tapes/$16.00 

Medical Sciences Women and Science: Two Cultures or One? #566AB. 
2 tapes/$16.00 
--- - - - - - - - - - - - - - - - - - - - - - - - - - ,  

The Cancer Cell Surface. #613AB. 2 tapes/$16.00 
Cancer Therapy: Clinical Trials, Regulations, and Bioethics. 

Order Form 
#623AB. 2 tapes/$16.00 Most tapes for each session lnclude all speakers. 

Cell-Cycle Kinetics and Chemotherapy. #639AB. Specials: 
2 tapes/$16.00 Order any 6 cassettes for $40.00 
Cellular Messenger Systems-Role of Calmodulin. #637AB. Order any 12 cassettes for 
2 tapes/$16.00 

$80.00 
Shipping Charges: Please add $2.00 shipping & 

Frontiers in Medical Genetics and Immunogenetics. #603AB, handling on all orders. overseas & orders, add 
2 tapes/$16.00 $4.00. 
Intrauterine Diagnosis. #65UB. 2 tapes/$16.00 Order 
Microsurgery and Herbal Medicine. #621AB. 2 tapes/$16.00 Quantity Title Number Price 
New Insulin Delivery Devices: Will They Alter the Treatment of 
Diabetes Mellitus? #643AB. 2 tapes/$16.00 
[?ole of Dissociation in Hypnosis and Psychopathology. 
#564AB. 2 tapes/$16.00 
Hole of Receptors in Human Disease. #624AB. 
2 tapes/$16.00 
Why Don't Patients Take Their Medicines and What Can Be 
Done About It? #607AB. 2 tapes/$16.00 

Physical Sciences and Engineering Tapes Total 

Shipping & Handling 
The Age and "Size" of the Universe. #587AB. 2 tapes/$16.00 
Astronomical Crossroads of Science and the Unity of the 6% Sales Tax (California only) 
Universe. #601AB. 2 tapes/$16.00 TOTAL 
The CANDU Heavy Water Reactor System. #632AB. 
2 tapes/$16.00 Payment Method: . Check Visa 
Exploration of the Solar System. #593AB. 2 tapes/$16.00 
Frontiers of the Natural Sciences. #628AD. 4 tapes/$32.00 - Mastercard - Purchase Order 

The Laser Revolution in Chemistry. #619AB. 2 tapes/$16.00 
Mount St. Helens. #567AB. 2 tapes/$16.00 (S~gnature requ~red on all charges) 

Recent Developments in Lasers and Their Uses. #627AB. Exp. date Card or p.0. # 

2 tapes/$16.00 Name 

Science Policy Address 
City State- Zip 

The Other Frontiers of Science. #586AB. 2 tapes/$16.00 
Science in the News: Risks and Benefits. #649AB. Mall Orders To: Mobiltape Company, Inc. 
2 tapes/$16.00 1741 Gardena Avenue Glendale, CA 91204 
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If you were at the AAAS Annual Meeting & Exhibit in Toronto this 
year, you may have noticed that there were more exhibits than 
usual. That's because we feel the exhibits add something special to 
the meeting. 

Now, we'd like to ask your help in mak- 
ing the 1982 Annual Meeting & Exhibit, 
to be held 3-8 January in Washington, 
DC, even better. We'd like to have your 
recommendations about what you want 
to see on display. Which publishers, 
industrial research programs, informa- 
tion services, computer and telecom- 
munications services, government agen- 
cies interest you? 
You'll find ideas in ads, brochures, at  
other conferences. Wherever you find 
it, whatever it is, if you'd like to know 
more about it and think that other AAAS 
members might share your interest, 
let us  know about it. 

Thank you. 
AAAS Exh~blt, Toronto, Canada 1981 

I think that the attendees at  the AAAS Annual Meeting & Exhibit, 1982, in Washing- 
ton would be interested in seeing a display on/from: 

(Please be as specific as possible about what you saw and where. We will need details 
in order to locate the person(s) in charge of scheduling the exhibit you've recom- 
mended.) 

Name 

Address 

City, State, Zip 

I do/do not plan to attend the AAAS Annual Meeting & Exhibit in Washington in 1982 

Send recommendations to: Steve Pike, Marketing Manager, 
AAAS, 1776 Massachusetts Ave., NW, 
Washington, DC 20036 

152 SCIENCE, VOL. 213 



Easier to us6 
33 DEAF '"' '. Trisacryl- M wls  aaa a new dimension 

I exchang omatogq 

, ,r faster results, start with LKB. 
Fill out and mail the coupon t 

Through extensive research and 
testing, we 1 &loped the 
basic proper 4sary for 
the maximu ICY of the 

lave deve 
ties necer 
m eficier 

receive complete technical det 
on the LKB Trisacrylm M Ion 

ion exchange process. The re- Exchangers, or call (301) 801-zau 
sult, LKB Trisacryln M Ion ex- lditional informati 
change gels, fulfill the needs of all 

5 i t  to your work a1 
analytical, preparative and industrial ~rself to learn how 
applications LKB DEAEI 

M Ion Excha 
your separatic 

for ac 
owe 
yox 

on. You 
ld to 
the 
lcrylm 
1 improve 
ncy. 

separatic 
lrfect spl 
Separatinn n 

1 5  
Time (hours 

vent hydrophobic interaction and 

S ~ I  t Human 1. 
l ' r ~ . ~ ~ , . ~ ~  ,)EA4E-'Ikis 

improve recovery. 'lasma 
acryl M Chemically and 

thenhafly stable 
CM- and DEAE T 
chemically resists 

kisacryl@ 
int to all 
1 1 1 

gels are 
denatur- This new synthetic gel matrix 

provides efficient and completp ;n- 

exchange. Because the Trisacr 
are perfect, macroporous sphe: 
they give better separation th: 
the rod-like and classical bead- 
formed ion exchange] 

U I L U  I 1 I U b I  UII 'Ci l lCO,  11'b. 

! lxr7 Iqqqi Parklawn Drive i 
kville, MD 20852 

ants and commonly usea aeter- 
gents. They are acid resistant and 
tolerate basic solutions. Both types 
are stable a t  temperatures below 
0" C. and can be sterilized 1 
claving a t  121" C. 
also totally resist; 

G lull 

,yl's 
res, 
sn 

i 
my separation I 

I C I l I L l e l l L y .  I 
1 Please have a repres I 
I tact me. 
1 Please send me addi t~ona~ l n ~ o  

I 

I mation on the LKB DEAEICM I 

Trisacryl" M Ion Exchangers. I 

I Please send me information on 1 
1 

I the LKB range of ch I 

I graphic media. 
I 

I 
I S- 7/10/8 

I 

by auto- 
"ix is 
lulases. 

rs. 

-ate 

The mat] 
ant to cell More rigid matrix, 

much higher flow I,.,. No need to wail L. 

y-to-use 'I 
he pretre 
--..A. ..- 

Much more rigid than competi 
products, the LKB Trisacryl N 
matrix does not have swelling 
contraction problems. It  can tl. 
fore be used a t  a much higher 
rate, providing results in 20 m 
utes for particular application 

Pre-swollen, read, kisa- 
cryln gels elimina atment 
and precycling. Easy to pack and 
regenerate, these convenie 
thetic ion exchangers also I 
nate the need for antimicrc 
agents-preventing bacter 

iere- 
flow 
 in- 
s. 

nt, syn- 
elimi- 
)bial 
ial 

K pre- nation. 
. 
I 

I Ins 
I 
I 

,titution_ 

dress- 
i 
I c i t  
L---- 

S t a t e -  
.-------. 

Z i p -  
--------. Circle No. 124 on Readers' Service Card 

10 JULY 1981 



emical Literature Is Growing, 
And So Is GA SELECTS" 

Now, 16 New CA SELECTS Topics To Choose From! 
If your research concerns one of these areas, we now have the ideal current-awareness publication for you. Pick your 
topic, and for just $75 per year, CA SELECTS will bring you abstracts of the relevant chemistry-related literature every 
other week. 

Order from this list of new topics today. Or ask for our complete catalog of CA SELECTS publications. 

Amino Acids, Peptides, & Proteins 
Abstracts on subjects such as chemistry and uses of amino acids, peptides, 
& prolelns; synthesis of amino aclds, peptides, & proteins. Excludes bio- 
chem~cal aspects. 

Antioxidants 
Abstracts on subjects such as chemistry of antioxidants; new uses of an- 
tioxidant materials. 

Coatimgs, Inks & Related Products 
Abstracts on subjects such as decorative and protectjve coatings; lac- 
quers, varnishes, enamels; inks, vehicles, drying oils, pigments. 

Cosmetic Chemicals 
Abstracts on subjects such as the manufacture and use of compounds for 
cosmetics; the formulation of mixtures of cosmetic interest. 

Distillation Technology 
Abstracts on subjects such as extractive distillation; molecular distillation; 
distillation as a unit Drocess. 

Epoxy Resins 
Abstracts on subjects such as macromolecular compounds with multiple 
epoxide rings; applications of epoxy resins. 

Fats Xc Olls 
Abstracts on subjects such as isolation, manufacture, properties, analysis, 
uses of natural fats and oils; synthesis and manufacture of synthetic analogs. 
lnorganic Analytical Chemistry 
Abstracts on subjects such as detection and determination; analytical ap- 
paratus and techniques. 

Novel Sulfur Heterocycles 
Abstracts on subjects such as preparation of new ring systems containing 
sulfur; newly-discovered andlor published compounds containing known 
sulfur-heterocycle moieties. 
Organic Analytical Chemistry 
Abstracts on subjects such as detection and determination of organic ma- 
terials; reagents, techniques, apparatus. 

Plastics Fabrication & Uses 
Abstracts on subjects such as processes for fabricating polymers; moldlng, 
extruding, laminating, Impregnating. 

Plastics Manufacture & Processing 
Abstracts on subjects such as manufacture, testing, formulation of poly- 
meric materials; natural resins of industrial interest; plastics additives. 

Radiation Damage (Material Aspects) 
Abstracts on subjects such as radiation damage on materials, properties; 
formation of color centers and defects. Excludes radiation biochemistry, 
photochemistry, and radiolysis. 

Subatomic Particles 
Abstracts on subjects such as baryons, mesons, leptons; experimental 
and theoretical high-energy processes involving such subatomic particles. 
Excludes exotic atoms, hypernuclei, and particle interactions used in in- 
vestigating the atomic nucleus. 

S nthetic High Polymers 
~gstracts on subjects such as organic and physical chemistry of linear and 
branched synthetic polymers; kinetics and mechanism of polymerization; 
manufacture of monomers; properties of polymers. 

lnorganic Chemicals & Reactions 
Abstracts on subjects such as chemical properties, synthesis; applications, 
reactions. Keep Your Chemical Knowledge Growing With CA SELECTS 

CA SELECTS: 1981 ORDER FORM 

Name: 
CA SELECTS Topic Quantity Price 

I I I 1 

Telephone: 

Please send me a one-year subscription to the CA SELECTS topic(s) 
I've indicated. I will receive 26 issues for $75.' 
Payment enclosed Bill me 
Please send me your catalog of all CA SELECTS Topics. Total $ 

Address: 

Make checks payable lo Chem~cal Abstracts Servlce. 

-I 

Pr~ces subject lo change w~thout nollce 
'Prlces vary in UK, the Republlc of Ireland, W Germany, Japan 8 France. 

Send To: Chemical Abstracts Service 
Accounting Dept. SMA 

Chemical Abstracts Service, P.O. Box 3012 
A Division of the American Chemical Society Columbus, OH 43210 USA -------------------- 

Circle No. 73 on Readers' Sewlce Card 
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Chances are, the most 
I frustrating part of your scientific 
I problem has already been solved. 

Until now, you've either had to put up with the 
format of a centralized or time-share system. or write 
your own routine analysis programs from scratch. 

Now there's another alternative. With Hewlett- 
Packard's vast library of applications software for desk- 
top computers, the chances are good you'll find a pro- 
gram that closely matches your needs. And that means a 
big head start in getting your solutions up and running. 

I Over 300 software titles to choose from. 
And that's just for starters. New titles are being 

added all the time. From graphical data display to re- 
gression analysis to differential equation solvers. Many 
of these programs are written by scientists just like your- 
self, with similar applications. So you won't have to be 
a computer expert to get to your solutions. And because 
you simply plug the applications cartridges into the com- 
puter, development time is that much shorter-usually 
less than a day, instead of weeks or months. 

Power and local control in one compact unit. 
That's the advantage of an HP desktop com 

puter. It's an easy-to-use computing resource that 
gives you the power of computers many times 
larger (and more expensive) - without compro- 
mising the need for individual control over your 

application. 
i So take a little time now to browse through , our library, and save a lot of time later on. For a 

complete list of all the titles in our Software Catalog, 
just return the coupon. Or write to Hewlett-Packard, 
Attn: Marvel Ross, Dept. 35103. 3404 E. Harmony Road, 
Ft. Collins, CO 80525. 

HEWLETT 
PACKARD 

C~rcle No. 142 on Readers' Service Card 
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Nobody's tougher on saving energy than 
Amoco is on itself 
Energy conservation is a daily, opera- Conservation methods ranged from 
tional effort at every Amoco facility. recapturing and utilizing waste heat 
Amoco has achieved a 22 percent to trimming 1,000 pounds of non-vital 
reduction in energy used per unit of steel from Amoco's product transport 
product produced, compared to trucks. 
energy consumed in the early 1970s. Conservation is a potentially huge 
This is armroximatel~ like saving 15 national resource that can help save 
million barrels of crude oil per year, the energy needed to keep ~merica 
nearly the total of foreign oil imported running strong in the year 2000 
to the United States in two days. and beyond. You expect more from a leader. 
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advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 
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The Fate of the Seed Corn 
In American Indian culture one of the surest indications of impending 

disaster was the tribe's decision that, in order to survive, it was necessary to 
eat the seed corn-in the full knowledge that this doomed the crop of the 
following year. 

We face a similar situation in U.S. education in mathematics, phys- 
ical science, and engineering. To remain competitive in the international 
marketplace, U.S. industries have recognized that they must attract the 
brightest, most dedicated young people available, and beginning industrial 
salaries have risen rapidly to bring this about. Colleges and universities can 
no longer compete, and there is a growing question about our ability, in 
the 1980's, to supply young people in these areas for either industry or 
education. 

At comparable career levels, industrial salaries have always been some- 
what higher than academic ones; but academic positions remained in high 
demand because of what some viewed as important nonmonetary rewards. 
The situation has changed dramatically. While new Ph.D.'s in academic 
positions are typically offered annual salaries in the $15,000 to $20,000 
range, the corresponding salaries in high-technology industry are in the 
$30,000 to $40,000 range. With this factor of 2, universities can no longer 
afford to hire their most able graduates-the teaching faculty of tomorrow. 

But this is not all; unable to find enough qualified people in the 
universities and colleges, industry has recognized that high school science 
teachers also represent a pool of highly talented, underpaid, and often 
underappreciated people. During the past year alone, the membership of the 
Association of High School Science Teachers decreased by 10 percent; 
most of the 1000 teachers who left were hired by industry. We in the United 
States are dependent on secondary school teachers to attract young people 
into scientific and technological careers; so this reduction in the number of 
teachers is compounded, We are indeed eating the seed corn! 

But let me hasten to add that I believe the industrial salary levels are fully 
justified. Our traditional positive balance of trade in high technology rested 
on the facts that we had superior products and superior salesmanship. The 
latter we can no longer claim in the face of aggressive competition from 
abroad and the former superiority is increasingly in jeopardy. As a nation, 
we need a continuing flow of the best young scientists, engineers, and 
mathematicians into industry. 

Why then do secondary schools, colleges, and universities not more 
nearly match the industrial salaries? Unfortunately, at a time when the cost 
of a year of college has broken through the $10,000 barrier, educational 
institutions, as distinct from industry, simply cannot pass through such cost 
increases to their ultimate consumers; failing this, they cannot raise their 
salary scales sufficiently and remain solvent. 

In its 1979 report to the Department of Commerce, the Advisory 
Committee on Industrial Innovation noted that "there has been an ever 
widening gap between the university and industrial communities and, as a 
result, the key national source of new technological knowledge is not being 
adequately tapped for its innovative potential by the private sector." In the 
short term, industry has responded by sharply increasing its hiring of 
scientific and technological personnel; in the long term, it may well be 
destroying our national capability to supply such personnel. 

In its own self-interest, industry must reexamine its long-term needs and 
responsibilities for educated personnel. Mechanisms for direct industrial 
support of university research activity are already being explored on many 
campuses. Even more important, however, will be the development of 
mechanisms for direct industrial support or augmentation of faculty salaries 
to the level where these are again competitive. This is not a simple matter 
and large measures of goodwill, compromise, and recognition of mutual 
need will be required on both sides. But the time to begin is now, while 
some seed corn still remains.-D. ALLAN BROMLEY, Heniy Ford II  
Professor, Yale University, New Haven, Connecticut 06511 
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Call for 
Contributed 

Papers 

Poster Sessions Only-Deadline: 4 September 1981 

The next Annual Meeting of the AAAS will be in 
Washington, D.C., a t  the Washington Hilton and Capi- 
tal Hilton hotels, 3-8 January 1982. Plan to  attend; 
information about the Meeting, as well as Housing and 
Registration forms, will appear in the 18 September issue 
of Science. 

Although it is too late to  submit suggestions for sym- 
posia for this Annual Meeting, contributed papers can 
be sent in up  to  4 September 1981. Instructions for ab- 
stracts are given below and a sample is shown. 

The contributed paper sessions are of the POSTER 
type. In such sessions each contributor will have a bulle- 
tin board on which to  place text and graphic material 
(of an  oversized nature) for an  extended period of time 
so that the work can be discussed with all interested par- 
ties (see Science, 28 June  1974, page 1361). 

Please note that all contributions must be submitted 
and signed by a AAAS member or fellow, although this 
person need not be one of the authors. 

Instructions for Contributors 
Type abstracts, using a clean (new) 

ribbon, on ordinary white bond paper 
(8.5 by 1 1  inches; 21.5 by 28 cm) accord- 
ing to the format shown on the right (the 
example is reduced to about one-half of 
the linear dimension; your abstract will 
be printed directly from your copy at 
about two-thirds of its linear dimen- 
sions). Indicate at the top of the page the 
letter of the AAAS Section which comes 
closest to your subject matter (a full list 
will be found at the bottom of the con- 
tents page of any issue of Science), as 
well as two or three words which give 
the subspecialty involved. 

It is very important to keep your ab- 
stract within the limits of a 5-inch (12.7- 
cm) square. If it is too wide, it will be 
returned; if it is too long, it may be arbi- 
trarily cut. Note that your original will be 
our camera-ready copy, so type and let- 
ter as neatly as  possible. 

At the bottom of the page, left side, 
type the name and address of the person 
who should be contacted regarding the 
abstract (that is, the person we should 
notify of where and when the presenta- 
tion should be made). On the right side, 
type the name and affiliation of the 
AAAS member or fellow who is sub- 
mitting the abstract and have this person 
sign the abstract. Theprivilege of submit- 
ting a contributed-paper abstract for the 
Annual Meeting is limited to AAAS 
members or fellows, but this person need 
not be one of the authors. 

Send the original together with 3 
copies of your abstract to: 

Contributed Papers 
AAAS Meetings Office 
1776 Massachusetts Avenue, NW 
Washington, D.C. 20036 

NOTLATER THAN 
4 SEPTEMBER I981 

T I n d e n t  F i v e  Spaces  and Type T i t l e  i n  Upper and Lower 
Case  L e t t e r s  and U n d e r l i n e .  AUTHOR'S NAME ( I n s t i t u t i o n  i n  
P a r e n t h e s e s ) ,  SECOND AUTHOR ( I n s t i t u t i o n ) . *  

S k i p  a  s p a c e  and t y p e  a b s t r a c t .  The f u l l  w i d t h  o f  t h e  c o l -  
umn of typed m a t e r i a l  s h o u l d  be  5 i n c h e s  (12 .7  crn) and must 
n o t  e x t e n d  beyond t h a t .  A b s t r a c t s  which a r e  w i d e r  t h a n  t h i s  
w l l l  n o t  be p r i n t e d  ( o n l y  t h e  t i t l e  and a u t h o r s  w i l l  be p r i n -  
t e d ) .  The t o t a l  l e n g t h  of t h e  m a t e r i a l ,  f rom t o p  of t i t l e  
t o  bot tom of f o o t n o t e s ,  s h o u l d  n o t  e x c e e d  5 i n c h e s  (12 .7  cm);  
m a t e r i a l  which t a k e s  u p  more t h a n  t h i s  s p a c e  i s  s u b j e c t  t o  

F a r b i t r a r y  c u t t i n g .  A l l  s p e c i a l  symbols and s i g n s  which must 
be  hand l e t t e r e d  ( e . g . , T  ) s h o u l d  be r e n d e r e d  i n  r e p r o d u c -  

r l b l e  b l a c k  i n k  a s  c l e a r l y  and c a r e f u l l y  a s  p o s s i b l e .  The 
L e n t i r e  submission s h o u l d  be of camera-ready q u a l i t y  s o  t h a t  

l t  c a n  b e  p h o t o g r a p h e d ,  t u r n e d  i n t o  a  p l a t e ,  and p r i n t e d .  I 
The p r i n t e d  a b s t r a c t  w i l l  b e  a b o u t  213  t h e  s i z e  of t h e  typed 5 

L v e r s i o n .  Avoid p a r a g r a p h i n g  a s  t h i s  w a s t e s  s p a c e .  However, 

"7 
you may u s e  your a l l o t e d  s p a c e  t o  n e a t l y  l e t t e r  i n  e q u a t i o n s  

I and d i a g r a m s ,  a s  you deem n e c e s s a r y ,  

I a s  i n d i c a t e d  i n  t h i s  example .  

1 * S k i p  a  s p a c e  and t y p e  f o o t n o t e s .  A u t h o r ' s  names s h o u l d  be 
i n  a l l  upper  c a s e  l e t t e r s ;  i n s t i t u t i o n s  i n  u p p e r  and lower  
c a s e  l e t t e r s .  

A b s t r a c t  s u b m i t t e d  f o r  a  POSTER SESSION a t  t h e  AAAS Annual Meet ing  
i n  Washington,  D . C .  (3-8 J a n u a r y  1 9 8 2 ) .  

AAAS S e c t i o n  n e a r e s t  s u b j e c t  m a t t e r  

S u b s p e c i a l t y  of  t h i s  S e c t i o n  

Submit ted  by AAAS member: 

Type name of  member 
Type a f f l l r a t l o n  of member 

(signature of member) 

P e r s o n  t o  be  c o n t a c t e d  
a b o u t  a b s t r a c t :  

F u l l  Name 
Complete A d d r e s s  

SCIENCE, VOL. 213 




