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How Beckman Ultracentrifuges 
can save you time. 

There are many reasons to own f02dt associated with acceler- offers by far the industry's widest 
a Beckman Preparative Ultra- ation and deceleration. The choice: 18 fixed angle, 9 swing- 
centrifuge. One of the most integrator makes such concern ing bucket, 3 vertical tube, 
important is that it can help you unnecessary: you can save time and 6 zonal and continuous 
get your work done faster. by running the rotor to the flow rotors. 

highest possible speed. It further 
Superior Acceleration! allows you to reproduce band Thick-wall Tubes. Assembling and 
Deceleration. Beckman ultra- positions precisely under dif- filling tubes with tube caps 
centrifuges have a powerful, ferent run programs. And it saves takes time. Beckman noncol- 
efficient electric DC drive that calculation time in determining lapsing thick-wall polycarbonate 
gets rotors to speed and down sedimentation coefficients. and polyallomer tubes can be 
again in a hurry. For pelleting run partially filled without 
runs, set the acceleration " tube caps. You can easily 
rate control to maximum. - save a half hour or more in 
You may save as much as 20 <7 loading tubes if no caps are 
minutes per run compared to 
drive systems which cannot ' < Beckman also offers 
accelerate and decelerate -- thin-wall tubes in three 
rapidly. different tube materials, 

For density gradient 7, including cellulose nitrate, 
experiments where mixing ., plus a wide variety of poly- 
might occur, use a lower ' carbonate bottles. 
acceleration rate setting. ,< ' For full information on 
For experiments requiring "<s> , Beckman Ultracentrifuges, 
even slower starts and stops, -< ,, ? Rotors, Tubes, and Acces- 
the L-5 Slow Acceleration <' .? sories, ask for Data File 
Accessory is available. c<:- ? < <'< - L5-400/174. For a copy of 

the booklet "Techniques of 
2t Integrator. This accessory 75,000 rpm Operation. Beckman Preparative, Zonal, and Contin- 
continuously accumulates the offers the Model L5-75 ultra- uous Flow Ultracentrifugation' 
total centrifugal effect (fG2dt) centrifuge for the fastest possible which contains a wealth of 
experienced by the sample separations. The increase in helpful information, ask for 
during a run. You will find this rotor speed from 65,000 to DS-468. Write Beckman 
particularly valuable when a 75,000 rpm generates a third Instruments, Inc., Spinco 
substantial part of the run occurs more centrifugal force. With the Division, 1117 California Ave., 
while the rotor speed () is Type 75 Ti fixed-angle rotor, Palo Alto, CA 94304. 
changing-that is, for runs in forces in excess of 500,000 g are 
which appreciable sedimen- available. 
tation takes place during 
acceleration and deceleration Full Line of Rotors. The right rotor 
of the rotor. In fact, it is com- gives you the most desirable 
mon practice to program a run combination of force, volume, 
so that the rotor runs at constant number of tubes, and separation 
speed most of the time, in order efficiency- as well as the pre- 
to minimize the uncertainty in ferred rotor material. Beckman 

BECKMAN? 
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BRISTOL-MYERS AWARD FOR 
DISTINGUISHED ACHIEVEMENT 

IN CANCER RESEARCH 

The Bristol-Myers Company will present an annual 
award to a scientist making an outstanding contri- 
bution in cancer research. The candidates for the 
Award are to be nominated by medical schools, free 
standing hospitals and cancer research centers. Only 
one nomination from each institution will be permitted. 

DEADLINE FOR RECEIPT OF NOMINATIONS: MARCH 1, 1978 

ANNOUNCEMENT OF AWARD RECIPIENT: MAY, 1978, WASHINGTON, D.C. 

AWARD: $25,000.00 

SELECTION COMMITTEE 

John E. Ultmann, M.D., Chairman 
Director, Cancer Research Center, University of Chicago 

Harris Busch, M.D., Ph.D. 
Professor and Chairman, Department of Pharmacology 

Baylor College of Medicine 
Albert H. Owens, Jr., M.D. 

Director, Oncology Center, The Johns'Hopkins University 
Saul A. Rosenberg, M.D. 

Professor of Medicine and Radiology, and Chief, Division of Oncology 
Stanford University School of Medicine 

Alan C. Sartorelli, Ph.D. 
Professor and Chairman, Department of Pharmacology 

Yale University School of Medicine 

Rules and special nomination forms are available from: 
Secretary, Awards Committee, Room 43-30, 
3/15 Park Avenue, New York, New York 10022. 
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I. J. Selikoff; Outer Continental Shelf Operating Regulations: D. D. Smith 
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EDITORIAL Conservation: The Minnesota Plan: J. P. Millhone.1207 

ARTICLES Oxygen and Hydrogen Isotopic Ratios in Plant Cellulose: S. Epstein, 
P. Thompson, C. J. Yapp.1209 

Metals as Regulators of Heme Metabolism: M. D. Maines and A. Kappas.1215 

Anaerobiosis and a Theory of Growth Line Formation: R. A. Lutz and 

D.C.Rhoads.1222 

NEWS AND COMMENT Creative Penmanship in Animal Testing Prompts FDA Controls.1227 

Science in Europe/Attack on Marxists Stirs Controversy.1230 

Laetrile at Sloan-Kettering: A Question of Ambiguity.1231 

Briefing: Waterfowl Hunters Must Give Up Lead Shot; A Mixed Verdict on NBC 
Nuclear Waste Documentary; More Burning of Coal Offsets Gains in Air 
Pollution Control.1233 

RESEARCH NEWS Big Astronomy in Chile: The Southern Observatories Come of Age.1235 

ANNUAL MEETING Meeting Program-Part III; Science Film Festival: B. Grey; Registration and 
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BOOK REVIEWS Birth Defects and Drugs in Pregnancy, reviewed by I. Leek; Peptides in 
Neurobiology, L. Iversen; Grasshoppers and Locusts, M. J. D. White; 
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Evidence for a Pollination-Drop Mechanism in Paleozoic Pteridosperms: 
G. W. Rothwell.1251 

Calcium Oxalate: Occurrence in Soils and Effect on Nutrient and Geochemical 
Cycles: W. C. Graustein, K. Cromack, Jr., P. Sollins.1252 
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R. M. Cole, W. 0. Mitchell, C. F. Garon.1262 
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Neuronal Architecture of On and Off Pathways to Ganglion Cells in Carp Retina: 
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and Social Behavior: R. L. Sprague andE. K. Sleator.1274 
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Spend your 
next twelve 

months with 

SCIENCE 
Conventional methods of concentrating 

macromolecules from biological extractions 
or separations are often a time-consuming 
problem, especially with dilute solutions. 
Samples may be contaminated, inactivated, 
or partially lost. And working with small 
samples is difficult. 

The ISCO Model 1750 Electrophoretic 
Sample Concentrator offers you a new way 
to concentrate macromolecules. It's fast, 
convenient, inexpensive, non-disruptive, 
and adaptable to a wide variety of samples. 

The Model 1750 will handle I to 10 ml 
samples, normally produces 50-fold concen- 
trations in 90 minutes or less, and allows 
quick and easy recovery of concentrates. It 
uses no pumps or gases-samples are con- 
centrated by a combination of electrophore- 
sis and filtration. 

The instrument is suitable for concentra- 
ting proteins, nucleic acids, certain whole 
cells and fragments, or any other water 
soluble macromolecule larger than 3500 

The AAAS Calendar the first in an annual MW and having electrophoretic mobility. 
series, is beautifully adorned by spectacu- During concentration, samples may also be 
lar and unusual color and black & white separated from non-ionic media such as 
covers from Science. This useful wall . polyacrylamido gels or sugar solutions from 
calendar is ideal for noting your appoint- density gradients. Setup time is minimal and four or more 
ments and remembering important dates samples can be concentrated simultaneous- 
in science. ly. Cleaning is simple, too-a quick rinse 

with deionized water is all that's necessary. 
The AAAS Calendar makes the ideal gift! Learn more about the versatile Model 

1750 Electrophoretic Sample Concentrator Order your calendar today while copies and other ISCO instruments. Send for your 
are still avaIlable. copy of our catalog today: Instrumentation 

Specialties Company, P.O. Box5347, 
Lincoln, Nebraska 68505. Or dial direct, toll Price per calendar: s.oo free (800) 228-4250 (continental U.S.A. 

Special AAAS Member price: $4.00 except Nebraska). 

For your copy of the 1978 AAAS Science 
Cover Calendar, which will be mailed in early 
December, send your name and address (plus 
remittance) to 

AAAS Calendar 
I I Massachusetts Avenue, N.W. 

Washington, D.C. 20005 Instruments with a difference 
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DIcLAB-11/34.. 

Designed to take the labor 
owO cE your h'bc"ratory 

MsL'of the p?oblerns?facing "steps, inyo1vd nacquirin anOr our large scale, multi- 
1ai't6dy n& mthe"pp?r ' aiityin data. S&there are functiorni DECLAB-Th70. 
work r4ufrd by nev jitidustry fawer errors ih6lved. AAd thAt . 4o maftet whetlmr  

dgonrnentrgu 'finns,' . <m ar,s V a,tr oductivi'ty a system for dedicated or multi- 
". gui4dine&a din ask licatiors, concurrent ... 

And until.rtow; you had to RCEAB'11/34Ie pick. 
staff low be lab ystm.t fits your lab. gram'development, hlgh-speed. use high level to do level  coniput 'tiori or lab networking, task .ThAnow,th re's a;po?wer b..,. .Yot.t.can.clc..ose a smaWsys7 theDELABFamiiy offers'you the 

economical computer system that tem.f0r'real-tim.e, dedi..ated apph- rightsysfem for your lab. And. 
canfree upyourhgh4evelstaff , cations - .Qr our larger systems 
O1gjtas.D,EqAB-11/34; it tk. let you d1stii.ute computer.irice they're all compatible, yo. 
the labor out 6f p'ap'erw0rk.pow.r thioughont your lab,.never have to worry abo.ut. 

. LAi1/3Asav. . withc..ut.ditribi. ting computers today's DELABbecommg too. 0t10y throughout yo,ur lab. You can small for tomorrow's needs. 
6SaV ev.estart m1land.ad.dmore .To find out more about the. 

DEcgA iI can saveyu a ment ry terminals, grapl4gs, lab DEcLAB-11134 or any of our other. 
lot of. sirv,ply..by coing.the ,..i. interfaces and Qther Peripherals systms,fillout the coupon and. 

sehdit to L 4usy wk like sftip chart"mark- asyo?Theed them . . . aboratory Data Prod- 
7<' in, data raductjott, basi record ucts, MR2-4 'M16, Digital Equip' " 

keepn and rep9rt gration. , , !Oi P P9SSJR PPII0*Iofls,., merd corporation, Ma' Thorough, 
Whats more, the DWLABdI/34 *'i!,.  I9PEd P5 MA .01752. Tele1pne.: (617). 
ca 4o thasat econsurning It's aspeciAlmulti-ter.inal . 481-9511,. ext.. 6951. European head-' 

l<s i a the time it system that lets you autornati-' quarters: 12, av. des Morgines, 
 ? cathy cbllect proces,and-simuh 1213 Petit-Lancy/Geneva. Tel: 

Th.additi&n DEGLAfl4I/ 4 taneously inalye data from p?ak- 9333 11. In Canada: Digital 
i7' helps ut costs bydutting costly ' produdng devices GC, LC, Equipment of Canada, Ltd. 

err&rs.. Sbc t can beh6pked AA, IR and UVVIS instruments. 
4irectlyito y9u instrumamts,.KCLAB*$4 Just trnmb.-. 

verythirg cn b done antomat- of *.PECLARImIIy. 
icaly-Thetee fvver You can also choose ElU D E 

our asy'4&use, low,;cost ovw.putrs in 
D<,EcLAB- I .Or-ifyotrri ed 

mor power, our powerful 
rT. . 

.? <,- - , 

- - -> igital E uipfrtent Corporation, MR2-4 M16, I 
Ma4boough,MA 01752, - I 
Pl&ase s nd me jnforrna ion on: 
f2-OECLAB-11134L1 PEAK-il 0 the DELA Family 
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Preti Iters 
If you're using membranes or other relatively low capacity 

filters, you can more than double filtered volume by using a 
Grade GFID Glass Microfibre? prefilter. The correct GFID sizes 
related to membrane sizes are: 
Membrane dia. GF/D dia. Membrane dia. GF/D dia. 

13mm 1.0cm 47mm(Ger.) 4.0cm 
25mm 2.0cm 100mm 9.0cm 
47 mm (USA) 3.5 cm 293 mm 25.7 cm 

? Registered trademark of Baiston Ltd. 

Extraction Thimbles 
These are seamless, high purity cellulose thimbles available 

in single or double thickness. Used for extraction of organic 
compounds from reaction mixtures, fat analysis in meats, and 
many other applications. Sizes to fit most Soxh let extractors. 

7< In-Line Filter Units 
Gamma-12. Small, high efficiency units with disposablel 

replaceable filter tubes. Tubes give effective filtration over 
range 0.3 /Lm to 25.0 m (liquids) and penetration ratings from 
0.0001% to 90% (gases). Housing withstands line pressures to 
200 psi. Autoclavable. Wide application. Inexpensive. 

.:Filter Tubes 
Small, convenient, disposable units. Retention in liquids of 

2 m. High wet strength, high loading capacity. Immerse in 
liquid or gas to be filtered. Very high flow rates. Ideal for 
clarifying solutions and solvents. Pure resin-bonded borosili- 
cate glass. Inexpensive. Discard to avoid contamination after 

Benchkote 
For use on lab benches to protect against spillage of 

solvents, toxic liquids, pathogens, radiochem icals. High 
purity, highly absorbent paper backed with polyethylene film. 
Can reduce breakage of expensive lab glass. For lining fume 
hoods, animal cages, etc. Widely used to recover expensive 
spilled materials. Cuts clean-up time. 

? Registered trademark of Whatman Ltd. 

All available through your laboratory supply dealer or eall: 
Whatman Inc. U 9 Bridewell Place, Clifton, New Jersey 07014 
5 (201) 777-4825. 
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AMERICAN ASSOCIATION FOR Conservation: The Minnesota Plan* 
THE ADVANCEMENT OF SCIENCE Energy conservation is a broad, vague, high-minded notion. Virtually 

Science serves its readers as a forum for the presenta- everyone is for it. Yet our commitment to conservation remains shallow. 
tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- When opposed by an intrenched special interest group, conservation pro- 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been posals usually come off second best. This is because we have not given 
reached. Accordingly, all articles published in Science- conservation the hard, analytical thought necessary to establish it as a high- 
including editorials, news and comment, and book re- priority, public-priority objective. views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the The State of Minnesota considers energy policies and programs a major 
AAA5 or the institutions with which the authors are af- 
filiated. state responsihility calling for a strong, focused state response. In the wake 

Editorial Board of the 1973 OPEC oil embargo, the Minnesota legislature, with the support 
1977: WARD GOODENOUGH, CLIFFORD GROBSTEIN, of then-Governor Wendell R. Anderson, created the Minnesota Energy 

H. S. GuTowsKY, N. BRUCE HANNAY, DONALD KEN- Agency. The Agency has broad responsibility for conservation, informa- 
NEDY, NEAL E. MILLER, RAYMOND H. THOMPSON 

1978: RICHARD E. BALZHISER, JAMES F. CROW, tion, education, and outreach programs, data gathering, supply and demand 
HANS LANDSBERG, EDWARD NEY, FRANK W. PUTNAM, fo 
MAXINE 5INGER, PAUL E. WAGGONER, F. KARL WIL- recasting, policy development, research, and emergency management and 
LENBROCK the regulatory responsibility to determine the need for large new energy 

Publisher facilities. The state has provided adequate personnel and funds for these 
WILLIAM D. CAREY activities. The Agency has a staff of 70 persons, some 50 of them at the 

Editor professional level, and a budget of $2.6 million, 80 percent from state funds. 
PHILIP H. ABELSON As a result, Minnesota has a strong, comprehensive, and coordinated 

Editoral Staff state energy program, of which conservation efforts are a product. TheIe 
Managing Editor Business Manager are six energy goals: (i) to obtain adequate and secure supplies of petro- 
ROBERT V. ORMES HANS NUSSBAUM 

Assistant Managing Editor Production Editor leum; (ii) to seek our share of the available natural gas and help direct it to 
JOHN E. RINGLE ELLEN E. MURPHY the highest-priority users; (iii) to develop a coal use plan that balances ener- 
News and Comment: BARBARA J. CULLITON, Editor; gy, environmental, and economic considerations; (iv) to promote alterna- 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH 
5HAPLEY, R. JEFFREY 5MITH, NICHOLAS WADE, JOHN tlve energy sources; (v) to obtain adequate supplies of electricity and 
WALSH. Editorial Assistant, 5CHERRAINE MACK achieve the greatest possible efficiency in the generation, transmission, and 

Research News: ALLEN L. HAMMOND, Editor; RICH- 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, end-use of electricity; and (vi) to implement a comprehensive conservation 
THOMAS H. MAUGH II, WILLIAM D. METz, ARTHUR L. plan. 
ROBINSON. Editorial Assistant, FANNIE GROOM 

Associate Editors: ELEANORE BUTZ, MARY DORF- Many of the Agency's programs are aimed at achieving immediate say- 
MAN, 5YLvIA EBERHART, JUDITH GOTTLIEB ings-establishment of air-conditioning standards, a ban on decorative gas 

Assistant Editors: CAITILIN GORDON, RUTH KUL lamps as well as on pilot lights on new stoves, in new forced-air furnaces, 
STAD, LOIS SCHMITT 

Book Reviews: KATHERINE LIVINGSTON, Editor; and in new dryers, a prohibition against new heated commercial garages. 
LINDA HEISERMAN, JANET KEGG The Agency this year is undertaking 119 different conservation projects, 
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AMERICAN ASSOCIATION FOR Conservation: The Minnesota Plan* 
THE ADVANCEMENT OF SCIENCE Energy conservation is a broad, vague, high-minded notion. Virtually 

Science serves its readers as a forum for the presenta- everyone is for it. Yet our commitment to conservation remains shallow. 
tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- When opposed by an intrenched special interest group, conservation pro- 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been posals usually come off second best. This is because we have not given 
reached. Accordingly, all articles published in Science- conservation the hard, analytical thought necessary to establish it as a high- 
including editorials, news and comment, and book re- priority, public-priority objective. views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the The State of Minnesota considers energy policies and programs a major 
AAA5 or the institutions with which the authors are af- 
filiated. state responsihility calling for a strong, focused state response. In the wake 

Editorial Board of the 1973 OPEC oil embargo, the Minnesota legislature, with the support 
1977: WARD GOODENOUGH, CLIFFORD GROBSTEIN, of then-Governor Wendell R. Anderson, created the Minnesota Energy 

H. S. GuTowsKY, N. BRUCE HANNAY, DONALD KEN- Agency. The Agency has broad responsibility for conservation, informa- 
NEDY, NEAL E. MILLER, RAYMOND H. THOMPSON 

1978: RICHARD E. BALZHISER, JAMES F. CROW, tion, education, and outreach programs, data gathering, supply and demand 
HANS LANDSBERG, EDWARD NEY, FRANK W. PUTNAM, fo 
MAXINE 5INGER, PAUL E. WAGGONER, F. KARL WIL- recasting, policy development, research, and emergency management and 
LENBROCK the regulatory responsibility to determine the need for large new energy 

Publisher facilities. The state has provided adequate personnel and funds for these 
WILLIAM D. CAREY activities. The Agency has a staff of 70 persons, some 50 of them at the 

Editor professional level, and a budget of $2.6 million, 80 percent from state funds. 
PHILIP H. ABELSON As a result, Minnesota has a strong, comprehensive, and coordinated 

Editoral Staff state energy program, of which conservation efforts are a product. TheIe 
Managing Editor Business Manager are six energy goals: (i) to obtain adequate and secure supplies of petro- 
ROBERT V. ORMES HANS NUSSBAUM 

Assistant Managing Editor Production Editor leum; (ii) to seek our share of the available natural gas and help direct it to 
JOHN E. RINGLE ELLEN E. MURPHY the highest-priority users; (iii) to develop a coal use plan that balances ener- 
News and Comment: BARBARA J. CULLITON, Editor; gy, environmental, and economic considerations; (iv) to promote alterna- 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH 
5HAPLEY, R. JEFFREY 5MITH, NICHOLAS WADE, JOHN tlve energy sources; (v) to obtain adequate supplies of electricity and 
WALSH. Editorial Assistant, 5CHERRAINE MACK achieve the greatest possible efficiency in the generation, transmission, and 

Research News: ALLEN L. HAMMOND, Editor; RICH- 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, end-use of electricity; and (vi) to implement a comprehensive conservation 
THOMAS H. MAUGH II, WILLIAM D. METz, ARTHUR L. plan. 
ROBINSON. Editorial Assistant, FANNIE GROOM 

Associate Editors: ELEANORE BUTZ, MARY DORF- Many of the Agency's programs are aimed at achieving immediate say- 
MAN, 5YLvIA EBERHART, JUDITH GOTTLIEB ings-establishment of air-conditioning standards, a ban on decorative gas 

Assistant Editors: CAITILIN GORDON, RUTH KUL lamps as well as on pilot lights on new stoves, in new forced-air furnaces, 
STAD, LOIS SCHMITT 

Book Reviews: KATHERINE LIVINGSTON, Editor; and in new dryers, a prohibition against new heated commercial garages. 
LINDA HEISERMAN, JANET KEGG The Agency this year is undertaking 119 different conservation projects, 

Letters: CHRISTINE KARLIK some of the most interesting of which involve longer-term horizons. 
Copy Editors: ISABELLA BOULDIN, OLIVER HEAT- A popular program has been infrared flyovers. Last winter, 27 Minnesota 

WOLE 

Production: NANCY HARTNAGEL, JOHN BAKER; YA cities were flown. Thermograph pictures show the heat loss through the 
LI SWIGART, ELEANOR WARNER; JEAN RocKwoou, roofs of individual buildings and homes. Viewing centers have been opened 
LEAB RYAN, SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, in these cities where homeowners can see the amount of heat and money 
Editor; CORRINE HARRIS, MARGARET LLOYD going through their roofs. The centers also provide weatherproofing infor- 

Guide to Scientific Instruments: RICHARD SOMMER mation and facts about various loan programs for home insulation. 
Assistant to the Editors: RICHARD SEMIKLOSE 

Membership Recruitment: GWENDOLYN HUDDLE The growing interest in energy conservation in Minnesota was apparent 
Member and Subscription Records: ANN RAGLAND earlier this month when the Agency, in cooperation with Northern States 

EDITORIAL CORRESPONDENCE: 1515 Massachu- Power and Minnegasco, sponsored a 4-day Energy Savers Show in the Mm- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, neapolis Auditorium. The show featured exhibits, training films, and dem- 
467-4367; Guide to Scientific Instruments, 467-4480; onstrations of residential energy-saving measures. Admission was $2 for 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321; Cable: adults. More than 35,000 attended the show. 
Advancesci, Washington. For "Instructions for Contrib- Energy conservation is of the utmost importance. Man has survived and 
utors," write the editorial office or see page xv, Science, 
30 September 1977. flourished because he has been able to adapt to vastly different environ- 
BUSINESS CORRESPONDENCE: Area Code 202. 
Business Office, 467-4411; Circulation, 467-4417. ments. Our environment is again changing-far more rapidly than many of 

Advertising Representatives us recognize. We are changing from an energy-affluent people to an energy- 
Director: EARL J. SCHERAGO deficient people. Energy permeates virtually everything we do. The implica- 
Production Manager: MARGARET STERLING tions of this change are monumental. 
Advertising Sales Manager: RICHARD L. CHARLES But we know that change offers opportunities as well as dangers. The 

Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 
1515 Broadway (212-PE-6-1858); SCOTCH PLAINS, N.J. greatest danger we face is that we will not recognize change fast enough and 
07076: C. Richard Callis, 12 Unami Lane (201-889-4873); Will not know what to do about it. The greatest opportunity will be realized 
CHICAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. 
Michigan Ave. (312-DE-7-4973); BEVERLY HILLS, CAL- if with foresight and understanding we recognize a need for adjustments in 
IF. 90211: Winn Nance, 111 N. La Cienega Blvd. (213 man's relationship to his environment and to his fellow man-JOHN P. 
657-2772); DORSET, VT. 05251: Fred W. Dieffenbach, MILLHoNE,Director, Minnesota Energy Agency, St. Paul 55101 
Kent Hill Rd. (802-867-5581) 
ADVERTISING CORRESPONDENCE: Tenth floor, __ __ __ --____ _ ________________________________ 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
PE-6-1858. *Adapted from an address presented at the fifth annual Illinois Energy Conference, Chicago, 28 

September 1977. 



Prize competition 
announced by the 

Anna Mon ika Foundation 
for the investigation of the physical substrate and functional disturbances of endogenous depressions 
by approval of the Minister of the Interior of Nordrhein-Westfalen, Dusseldorf, on 9th June, 1965. 
The Foundation announces the following prizes: 

FIRST PRIZE 10.000,- US Dollars 
SECOND PRIZE 5.000,- US Dollars 
THIRD PRIZE 2.500,- US Dollars 

preferably for studies of biochemical, histological, neurophysiological, neuropathological, 
psychopharmacological, psychiatric or psychosomatic nature. The studies should be carried out in 
close co-operation with a psychiatric clinic, a university institute or an equivalent scientific institution. 
So far as possible, the papers should give information about recent advances in knowledge that would 
be helpful in promoting treatment and would open up new paths of progress. The papers may 
be written in German, French or English and should be submitted to the Chairman of the 
Committee, Professor Dr. P. Kielholz, Basle, Switzerland. Besides hitherto unpublished studies, 
papers published in the past two years in a German or international professional journal may also be 
submitted. Deadline for submission to the Committee if 30th September, 1978. To help the Committee 
to come to a speedy decision it is requested that at least four copies including an abstract covering 
the content of all papers should be submitted. Prizes will be awarded on the 30th June, 1979. 
If, in the opinion of the Committee, no papers of sufficient merit are submitted, it reserves the 
right to make no award. Prizes and their amount will be awarded according to the merits of the 
study in question. Subject to the Committee's decision, each prize can be divided between two 
papers. 

The Committee ofjudges Includes: 

Chairman: Professor Dr. P. Kielholz, Director of the Psychiatric Clinic of the University of Basle, 
Wilbelm-Klcin-Strasse 27, CH-4056 BasIc, Switzerland. 

Professor Dr. Karl Bernhard, Institute for Physiological Chemistry, Baslc, Switzerland 

Professor Dr. Otto Creutzfeldt, Director of the MaX-Planck-Institute of Biophysical Chemistry, Gottingen, 

Germany 

Professor Dr. H. J. Dengler, Director of the Medical Clinic of University Bonn, Germany 

Professor Dr. Fritz A. Freyhan, M.D., F.A.P.A. Washington, D.C. 20009, USA 

Professor Dr. K. Heinrich, Director of the Psychiatric Clinic of the University of Dusseldorf, Germany 

Professor Dr. H. Hippius, Director of the Psychiatric Clinic and Out-patient Clinic Munich, Germany 

Professor Dr. Horst Jatzkewitz, Director of the Max-Planck-Institute for Psychiatry, Neurochemical Department, 

Munich, Germany 

Professor Dr. D. Palm, Director of the Pharmalogical Institute of the University of Frankfurt/Main, Germany 

Professor Pierre Pichot, Head of Medical Psychology, Centre Psychiatrique Sainte-Anne, Paris, France 

Professor Dr. Wilhelm Stoffel, Director of the Institute of Physiological Chemistry, University of Cologne, 

Germany. 

Director of the Foundation: PETER REHME, TOLLNERSTR. 9/11, D-4600 DORTMUND. 
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Annual Meeting 
Washington 

12-17 February 1978 

The theme for the forthcoming AAAS Annual Meeting in 
Washington is "Science and Technology: New Tools, New 
Dimensions." In previous issues of Science this month (2 and 
16 December), we have listed those symposia for the Meeting 
dealing with developments in the natural and social sciences, 
including those which deal with the "Tools of Science," the 
theme of our exhibit. Listed below are the 47 symposia in the 
areas of science policy and education, many of which attempt 
to define the dimensions of science, its limits vis-a-vis govern- 
ments, businesses, and the public at large, as well as the inter- 
nal limits built into its very structure. Some of the specific 
areas in which these limits show themselves are also consid- 
ered in the General Interest sessions (listed in the 2 December 
issue), as well as in the various sessions devoted to the specif- 
ic sciences. 

Read through this material and that presented earlier; we 
are sure that you will find a large amount not only of interest to 
you but of sufficient importance to warrant your attendance at 
the Meeting. Reserve your place early; fill in and return the 
housing and registration forms at the end of the listing. 

-ARTHUR HERSCHMAN 

13. Methodology of Science 

The Role of Models in Scientific Inquiry (13 Feb., SA): Theoret- 
ical physics, geology, economics. 

Ernan McMullin, Robert S. Cohen, Charles W. Misner, David B. 
Kitts, Edward J. Nell. 

Can Mathematics Be Applied to the Social Sciences? (14 Feb., 
SA): Computer models, economics, social theories, structure 
of mathematics, outside the natural sciences, critical theory, 
problem of meaning. 

Sanjoy K. Mitter, Hector J. Sussmann, Joseph Weizenbaum, 
Pravin Varaiya, David Berlinski, Roger W. Brockett, Thomas A. 
McCarthy. 

Mathematical Models of Information Systems (15 Feb., SA): 
Calculus and value of information, uncertain decision, soft- 
ware engineering. 

Andrew Vazsonyi, William T. Ziemba, Harlan D. Mills. 

Limits on Scientific Progress (16 Feb., SA): Controversies, 
completeness, limits of growth, limits of science. 

Nicholas Rescher, Eugene P. Wigner, Laurens Laudan, Richard 
Schlegel, Mario Bunge. 

The Reception of Unconventional Science by the Scientific Com- 
munity (16 Feb., SA): Acausality, continental drift, acupunc- 
ture, parapsychology. 

Seymour H. Mauskopf, Paul Forman, Henry R. Frankel, John Z. 
Bowers, Marcello Truzzi. 

Meeting Program - Part III 

Jefferson Memorial-situated on the Tidal Basin. [Washington Area 
Convention and Visitors Bureau] 

Replicability and Experimenter Influence (17 Feb., SA): Quan- 
tum mechanics, behavioral and parapsychological research, 
replicability, scientific method. 

Charles Honorton, Irvin Child, Henry Margenau, Robert Rosen- 
thal, Harry M. Collins. 

The Rhetoric and Language of Science (17 Feb., SA): Implied 
audience, technology, neutral description. 

Berel Lang, Arthur Quinn, J. C. Mathes, Gary H. Stahl, Bernard 
Kaplan. 

14. Scientific Freedom and Responsibility 

Appraising Peer Review (13 Feb., SA): NIH, citation data, 
NSF. 

Harriet Zuckerman, Ruth L. Kirschstein, Grace M. Carter, Ste- 
phen Cole, Jonathan R. Cole, Felix Chayes. 

Participation and Expertise in a Democratic Society (13 Feb., 
SA): Citizens court, science court, political actor, federal 
agencies, European countries. 

Dorothy W. Nelkin, Sheldon Krimsky, Allan C. Mazur, Jerome 
E. Milch, Daniel S. Metlay. 

Science and the "Isms" of the 20th Century (14 Feb., SA): 
Marxism, fascist state, Nazi Germany, Kapitza and Sakharov. 

Robert E. Filner, Derek de Solla Price, Judith R. Goodstein, Alan 
D. Beyerchen, Lawrence Badash, Robert S. Cohen. 

Whistle-Blowing and Scientific Responsibility: The Manage- 
ment of Technical Dissent (15 Feb., SA): Regulatory agencies: 

HOTEL CODES: Sheraton Park ... SP; Shoreham Americana ... SA. 
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FDA, HEW, NRC; administrator's congressional and review- 
er's perspective; nuclear safety; scientific dissent. 

Frank von Hippel, Rosemary A. Chalk, Harold P. Green, Carol 
S. Kennedy, Marc Novitch, Lawrence C. Horowitz, Norman 
Dorsen, H. Bentley Glass, Ronald M. Fluegge, Roger J. Mattson, 
Henry R. Myers, Robert J. Baum, Jeremy J. Stone. 

Regulation of Scientific Inquiry: Societal Concerns with Re- 
search (16 Feb., SA): Need for regulation, ethical dilemmas, 
value conflicts, secrecy and the individual, privacy regula- 
tions, human subject, accountability and power. 

Hans 0. Mauksch, Rosemary A. Chalk, Keith M. Wulff, Andre 
E. Hellegers, Barry M. Casper, Kurt W. Back, Lee N. Robins, 
Albert J. Reiss, Jr., Harold P. Green, Eliot Freidson. 

Human Rights and Scientific Freedom: Are Scientists Special? 
(17 Feb., SA): Human issues, Argentina, Soviet scientists, 
congressional activities. 

John T. Edsall, Joel R. Primack, Robert W. Kates, Mark S. Mell- 
man, Robert F. Drinan. 

15. Education and Opportunities 

Issues in Science Education (13, 14, and 15 Feb., SP): Public 
education, impact of legislation, policies, NSF curriculum 
programs, research. 

James T. Robinson, Arthur H. Livermore, Herbert A. Smith, 
Harold L. Hodgkinson, F. James Rutherford, Fletcher G. Wat- 
son, James W. Symington, Lester G. Paldy, Robert W. Howe, 
David H. Ost, Robert L. Silber, Thomas A. Shannon, Donald 
Barr, Fenwick W. English, J. Dudley Herron, Rodger W. Bybee, 
Robert E. Stake, Beth K. Dawson, Iris R. Weiss, Wayne W. 
Welch, Marjorie H. Gardner, Stanley L. Helgeson, James G. 
Greeno, Laura Nader, Mary Budd Rowe. 

New Trends in Interpreting Science to the Public (14 Feb., SP): 
Daily newspaper, newsletter, magazine, television, radio. 

Eugene H. Kone, George Alexander, Daniel S. Greenberg, Peter 
Gwynne, Robert Bazell, Ira Flatow. 

Meeting Educational Needs Through Broadcasting Satellites (14 
Feb., SP): NASA satellites, regional medical education, grad- 
uate level and continuing education, Appalachian, public ser- 
vices. 

Frank W. Norwood, Wasyl M. Lew, Patricia I. Boyce, M. Roy 
Schwarz, Marion H. Johnson, Kenneth S. Down, Harold E. 
Morse, John P. Witherspoon. 

Communication with Science's Publics: Prerequisite to Public 
Support (14 Feb., SP): Interpersonal linkage, changing per- 
ceptions, scientific hubris, consumers, reporters and the es- 
tablishment. 

Harold F. Osborne, Philip H. Abelson, Albert Rosenfeld, Alton 
L. Blakeslee, Lewis Thomas, Michael J. O'Neill. 

Early Intervention: Matching Programs to Children (15 Feb., 
SP): Delivery systems, long-range effects, preschool attend- 
ance. 

Bernard Brown, Irving Lazar, Ruth V. Hubbell, Ira Gordon, Da- 
vid P. Weikart, Francis H. Palmer, Shirley G. Moore. 

Culturally Based Science Education: Needs and Strategies for 
Science Literacy (15 Feb., SP): Ethnoscientific approach, Ap- 
palachian, Latin American and American Indian education, 
Northern Plains Indian. 

Rayna D. Green, Eliot Wigginton, Ubiratan D'Ambrosio, Alan 
Goodman, Mary E. Bluemle. 
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Civil Rights of the Handicapped: Access to Higher Education 
(16 Feb., SP): 504 regulations, services, alterations of facil- 
ities, enforcement. 

Jack Martin, Wayne E. Fortunato-Schwandt, Roger R. Revelle, 
Pat Marx, Ronald L. Mace, John Wodatch. 

Post-High School American Youth-Results from Analyses of 
the National Longitudinal Survey of the High School Class of 
1972 (16 Feb., SP): Postsecondary education, work, female 
participation, financial aid, access to higher education. 

George J. Nolfi, Marie D. Eldridge, Elmer F. Collins, Karl L. 
Alexander, Gail E. Thomas, B. K. Eckland, Stephen P. Dresch, 
Alan P. Wagner. 

Problems and Solutions-Science Education for the Deaf (16 
Feb., SP): Elementary and high school science, college pro- 
grams, among hearing students. 

B. Edward Cain, Robert S. Menchel, Doris E. Hadary, Robert 
Wherlie, Francis C. Higgins, Tracy A. Hurwitz. 

Science and the Needs of the Handicapped (17 Feb., SP): Re- 
search, education, and counselling needs; technology needs, 
assessment, diffusion, and transfer. 

E. C. Keller, Jr., Robert W. Mann, Robert Larsen, Richard H. 
Johnson, John Gavin, Doris Hadary, Phyllis Steamer, Kenneth 
Ricker, R. A. Dudek, Jerry Turen, Lex Frieden, Ralf Hotchkiss, 
Hadi Madjid, H. Myron Weinberger. 

Models of Learning and Their Implications for Science Educa- 
tion (17 Feb., SP): Object-person dichotomy, information 
processing, social factors, mass media, future environments, 
limits on knowledge. 

Joseph I. Lipson, F. James Rutherford, Karl H. Pribram, Diane 
McGuiness, Jill H. Larkin, Harry C. Triandis, Allen Newell, 
Gregg Edwards, Kenneth E. Boulding. 

16. Policy Development 

Assessment of Technological Risk (13 Feb., SP): Pharmaceuti- 
cals, regulatory agencies and Congress, the Judiciary. 

Richard A. Scribner, William A. Thomas, W. Brown Morton, Jr., 
Emilio Q. Daddario, William W. Lowrance, Donald Kennedy, 
Howard T. Markey, Harold P. Green, Richard H. Bolt. 

The Technical Basis for Regulatory Decision-Making (13 Feb., 
SP): Health, safety, and environmental matters; technical, 
economic, political, and social considerations. 

John M. Logsdon, Michael Baram, David Bazelon, Raphael Kas- 
per, Albert H. Teich, Monte Throdahl, Eula Bingham. 

Bureaucratic Maladies and Remedies (14 Feb., SP): Dis- 
contents, decentralization, competition, policy research and 
analysis, political control. 

Carol H. Weiss, Allen H. Barton, Graham Allison, Robert K. 
Yin, William A. Niskanen, Charles E. Lindblom, Francis E. 
Rourke. 

The State of Academic Science (14 Feb., SP): NSF report, basic 
research. 

Harvey M. Sapolsky, Carl Kaysen, Bruce L. R. Smith, Joseph J. 
Karlesky, Albert H. Teich, Harvey Brooks, Sanford A. Lakoff. 

Methodological Issues in Technology Assessment (15 Feb., SP): 
Context, strategy, methods, integrating technology assess- 
ment. 

Joshua Menkes, G. Patrick Johnson, Aaron Wildavsky, Willis W. 
Harman, Joe Armstrong, Joseph P. Martino, Frederick A. Ros- 
sini, Alan L. Porter, Patrick Kelly, Daryl E. Chubin, Melvin 
Kranzberg, Donald Michael. 

1241 



The Influence of Product and Process Regulation on Tech- 
nological Change (15 Feb., SP): Long- and short-term impacts, 
innovation in industry, technological change and innervation. 

David L. Bodde, Joseph T. Ling, William J. Abernathy, Jordon 
D. Lewis, Glenn E. Schweitzer, Victor Berlin. 

The Modeling of Social Systems: Its Uses and Limitations in So- 
cietal Problem-Solving (15 Feb., SA): Formal modes of analy- 
sis, vehicle for public policy, large-scale social systems, ex- 
plication and judgment. 

A. George Schillinger, John Crecine, Nathaniel J. Mass, Garry 
Brewer, Anthony J. Wiener. 

OMB and OSTP in American Science Politics: What Really 
Happens in RD & D Budgeting (16 Feb., SP): Agricultural re- 
search, post-embargo energy RD & D policy, issue-making 
and issue development, long-range planning. 

Thane Gustafson, Philip M. Smith, Thomas P. Grumbly, Jack 
Appleman, Patricia Evans Perry. 

Energy Sources, Technological Options, and Environmental Re- 
percussions: Spatial and Temporal Assessment (16 Feb., SA): 
Industrial emissions, locational adjustment, planning at the 
state level. 

Manoucher Parvin, Allen V. Kneese, Richard Tepel, Salvador R. 
Bozzo, Leonard D. Hamilton, Owen Carroll, Melvin Kranzberg, 
Sanford Bordman, Ralph D'Arge, Richard Dusansky, Dennis 
Young. 

Avoiding Societal Catastrophes and Maximizing Social Oppor- 
tunities: The General Systems Challenge (16 Feb., SA). 

Richard F. Ericson, Russell Ackoff, Hazel Henderson, Margaret 
Mead,'John H. Sutherland, John N. Warfield, Gerald M. Wein- 
berg. 

Advising the Congress on R & D: The OTA Role (16 Feb., SP): 
Institutional experiment, analytical capabilities, congressional 
influence, national needs. 

Carolee McBee, Jerome B. Wiesner, Ellis R. Mottur, Harvey 
Brooks, Lewis M. Branscomb, Gilbert F. White, Charles Mosh- 
er, John Stewart. 

Investing in Integrated Systems in Communications, Health, 
and Energy (17 Feb., SA): Electronic communication, social 
alternatives, system considerations. 

George K. Chacko, Sherry Arnstein, Piet B. Bos, Kenneth F. 
Gordon, Charles D. Flagle, Morton B. Prince. 

Federal Regulations: Ethical Issues and Social Research (17 
Feb., SP): Human subjects, dilemmas, ensuring con- 

fidentiality, costs and benefits. 
Murray L. Wax, Bradford H. Gray, Joan Cassell, Robert F. Bo- 
ruch, Joseph S. Cecil, Virginia L. Olesen, Clark C. Abt. 

17. Policy Issues 

Population, Resources, Energy, and the Environment: Reports 
on the Debates (13 Feb., SP): Fertility decline, growth-equity, 
nuclear, environmental, leisure. 

David L. Sills, Leon Tabah, Denton E. Morrison, Robert C. 
Mitchell, Meinolf Dierkes, Thomas K. Burch, Herman E. Daly, 
Dorothy W. Nelkin, Charles T. Unseld, C. P. Wolf. 

Drug Crops, Public Policy, and International Control (13 Feb., 
SA): Turkish poppy cultivation, U.S.-Mexican relations, her- 
bicide use, human biology, opium ecology, Southeast Asia. 

Joel M. Jutkowitz, Karen Kerner, Donald L. Dahlsten, Sean 
Swezey, Arthur W. Galston, David A. Feingold. 
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US-USSR Exchanges in Science and Technology: Working with 
Soviet Scientists (13 Feb., SP): Myocardial infarction, magne- 
tohydrodynamics, earthquake hazard research. 

Egon E. Loebner, John Turkevich, Joseph S. Nye, James E. 
Muller, Peter R. Maroko, Eugene Braunwald, William D. Jack- 
son, Brian E. Tucker, Milton J. Wilkinson. 

Solar System Exploration: Shoult It Be a National Com- 
mitment? (14 Feb., SP). 

Daniel H. Herman, Edward P. Boland, A. Thomas Young, Carl 
Sagan, Albert D. Wheelon, Charles A. Mosher, Michael B. 
McElroy, Eliot Cutler. 

International Trends in Applying Science and Technology: 
Problems, Opportunities, and Policies (14 Feb., SP): Historical 
highlights, priorities, industrial sector, organized labor, scien- 
tific community, UN conference, multinationals, Kenya, Al- 
geria. 

Rodney W. Nichols, Franklin Huddle, Lucy Benson, Charles 
Dennison, Elizabeth Jager, Walter Orr Roberts, Frederick Seitz, 
Hugh Miller, John Stewart, John Logsdon, Joao Franck da 
Costa, Raymond Vernon, Joseph Mungai, Ali Khamis, Jean Wil- 
kowski, Harvey Wallender, Victor Rabinowitch, Gilbert S. 
Omenn. 

Neighborhoods, Cities, and Regions: Governing the Future of 
Urban Spaces (15 Feb., SA): Urban government, community 
boundaries, dimensions of space, community design, self-help 
housing, energy and information, conservation strategies, 
continuous transformations. 

Robert Warren, Michael N. Albanes, Louis F. Weschler, Ben H. 
Bagdikian, Roger M. Downs, Pierre Clavel, Mitchell L. Moss, 
Roland L. Warren, Gregg Edwards, Don Terner, John P. Eber- 
hard, Woody Rainey, Don Schon. 

Domestic and International Scientific Aspects of Extended Ma- 
rine Jurisdiction (15 Feb., SP): Scientific challenge, fishery, 
marine and social science, coastal zone, information require- 
ments, forensic aspects, ocean policy. 

Brian J. Rothschild, Dayton L. Alverson, Harvey R. Bullis, Jr., 
Edward Miles, Robert W. Knecht, Robert L. Edwards, Izadore 
Barrett, William C. Brewer, Jr., James W. Curlin. 

Creative Tensions: Federal Energy Policies versus State Energy 
Policies (16 Feb., SP): U.S. Department of Energy, consuming 
state, federal land-leasing, states' rights, conservation, alter- 
native technologies, ERDA program. 

Frank M. Graves, Jon M. Veigel, Hermann P. Bretsch, Alvin 
Alm, Richard Maullin, George Turcott, James Monahan, Gary 
Wicks, John A. Roth, Sumner Myers, John P. Millhone, James S. 
Kane, Maxine L. Savitz, Richard Werthamer, Gene Mannella. 

Problems and Progress in Scientific and Technical Advising for 
Policy Formulation at the State Level (17 Feb., SP): Strength- 
ening capacity, regional resources, Rocky Mountain States, 
Michigan, Maryland, Louisiana, Colorado, Iowa. 

Robert W. Hanson, Edward L. Helminski, E. Gerald Meyer, 
William C. Taylor, Harry Kriemelmeyer, William B. De Ville, 
Floyd C. Mann. 

Some Views from Inside Congress on Water, Pollution, Biohaz- 
ards, and Nutrition (17 Feb., SP): Water, CO,, biohazard con- 
trol, nutrition issues. 

Richard A. Scribner, Allan Hoffman, Yacov Y. Haimes, Thomas 
Moss, Haven Whiteside, R. Darryl Banks, George Jacobson, 
Kristen W. McNutt. 
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AAAS 

Science Film Festival 
The AAAS Science Film Festival has been a feature of 

the Annual Meeting since 1947. Traditionally, the Festi- 
val aims to bring the best new science films available to 
the attention of meeting participants as well as the inter- 
ested general public. 

The 1978 Festival includes a wide range of films which 
vary both in their content and interest levels. A few major 
themes included are: 

The structure and recent exploration of the Uni- 
verse 

The development of alternate energy sources 
and the utilization of the remaining fossil fuels 

The recent discoveries of the functions and ca- 
pabilities of the human brain 

The preservation of wildlife and their natural 
habitat and other issues of conservation and 
ecology 

The problem faced by both the mentally and 

physically handicapped and the elderly in our 
society. 

In addition to the fifty general audience and children's 
films mentioned above, this year's Festival includes a se- 
lection of eight research films spanning topics from cloud 
seeding and deep-ocean mining experimentation and re- 
search to data manipulation. 

The Film Festival will run for five consecutive days, 
beginning Monday, 13 February, 10 a.m. to 3 p.m. 
(Friday, 10 a.m. to 1 p.m.) Research Films are scheduled 
as the last two films each day except Friday. Classes ac- 
companied by a teacher are welcome; young people un- 
der the age of 10 must be accompanied by an adult. Ad- 
mission is free. 

A complete schedule of films and showing times will be 
published in the Annual Meeting Program. We hope that 
you will find these films exciting, innovative, and informa- 
tive-plan to attend! 

BARBARA GREY 
Festival Coordinator 

23 DECEMBER 1977 

Map of Downtown Washington 

LOCATIONS OF 
NUMBERS ON MAP 

1 Sheraton Park Hotel 
2 Shoreham Americana Hotel 
3 Washington Hilton Hotel 
4 AAAS Headquarters 
5 National Geographic Society 
6 National Academy of Sciences 
7 National Museum of History and 

Technology 
8 Bus Terminal 
9 Union Station 
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Annual Meeting 

Washington 
12-17 February 1978 

ENCLOSED IS: 

AAAS Member: U $24 Single Registration Fee 

Advance 
Registration Form 

(E) 

D $36 Double Registration Fee (attendant and spouse) 

Non-Member: U $30 Single Registration Fee D $42 Double Registration Fee (attendant and spouse) 

Student: D $12 Single Student Registration Fee ] $18 Double Registration Fee (student attendant and spouse) 
Non-Member applying for AAAS membership* and meeting registration: (Annual membership dues include 52 issues of 

SCIENCE. Double membership-individual and spouse-includes one subscription to SCIENCE.) 
O $52 Single Registration and Membership ($24 registration and $28 dues) 
O $64 Double Registration and Single Membership (name of applicant 

($36 registration and $28 dues) 
O $76 Double Registration and Membership ($36 registration and $40 dues) 
*These rates apply to USA membership only. Inquire for Canadian or Foreign rates. 

Program and badge will be mailed to each registrant in mid-January. 
Registrations received after 20 January will be held at the AAAS Information Booth. 

NAME OF REGISTRANT: 

NAME OF SPOUSE REGISTRANT: 

REGISTRANT'S MAILING ADDRESS: 
[For receipt of program(s), badge(s), and SCIENCE 
(for new applicants)] 

(Last Name) 

(Last Name) 

(First and Initial) 

(First and Initial) 

(Street) 

(City/State) (Zip Code) 

ADDITIONAL REGISTRANTS: 
(With same mailing address. Use new form 
if address differs) 

REGISTRANT'S 
INSTITUTION OR COMPANY: 

(City) (State) 

CONVENTION ADDRESS:_ 
(Where you can be reached) (Hotel or Street Address) 

(Zip Code) 
Check days Sun Mon Tue Wed Thu 
attending: D [D D a o 

Note: Special one-day attendance registration is available at the Meeting Registration Desks ($12 regular, $6 student). 
A book containing the abstracts of the Meeting papers will also be available at the Registration Desks at an additional charge of $5. 

O Please check here if you need special services due to handicap. We will contact you prior to the meeting. 

Mail to: American Association for the Advancement of Science, Dept. R, 
1515 Massachusetts Ave., NW, Washington, D.C. 20005 

SURVEY OF ATTENDANTS 
Annual Meeting, Washington, 12-17 February 1978 

Your answers to the following questions will help us in planning future AAAS Annual Meetings. Please complete the following form and 
either return it with your registration form or send in separately (to the same address) if you wish to respond anonymously (in any case, the 
two forms will be processed separately). 

Principal Professional Interest 
11 O Physical, mathematical 
12 O Biological, medical 
13 O Engineering 
14 U Social, behavioral 
15 D Science policy 
16 D .................................. 

(other) 

Highest Educational Level 
41 O Doctoral Degree 
42 O Master's Degree 
43 O Other professional 
44 D Bachelor's Degree 
45 .............................. 

(other) 

Principal Professional Activity 
21 O Teaching, education 
22 O Health practice 
23 O Other practice, consulting 
24 D Research, development 
25 U Administration 
26 O .............................................. 

(other) 

Age 
51 O Under 26 years 
52 26 to 35 years 
53 36 to 45 years 
54 46 to 55 years 
55 56 to 65 years 
56 D Over 65 years 

Distance Traveled to Meeting 
61 O Under 51 miles 
62 O 52 to 150 miles 
63 O 151 to 400 miles 
64 U 401 to 1000 miles 
65 O 1001 to 3000 miles 
66 O Over 3000 miles 

Institutional Affiliation Type 
31 O University, 4-year college 
32 O Other educational 
33 U Industrial, commercial 
34 a Other private 
35 O Government 
36 n 

(other) 
Last AAAS Meeting Attended 
71 O 1972 in Washington 
72 O 1973 in Mexico City 
73 1 1974 in San Francisco 
74 O 1975 in New York 
75 ] 1976 in Boston 
76 ] 1977 in Denver 
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Hotel Reservations 
Room Rates* 

Annual Meeting 

Washington 
12-17 February 1978 

The 144th National Meeting of the American Association for the Advancement of Science will be held in Washington, DC, 
12-17 February 1978. Symposia, contributed paper sessions, and all other Meeting activities are scheduled in the Sheraton- 
Park (headquarters) and Shoreham Americana hotels. Both hotels will have AAAS registration and information desks and 
provide housing at the following convention rates: 

Hotel 

SHERATON-PARK (Headquarters) 
2660 Woodley Road, N.W. 
(No. of rooms held: 1000) 

SHOREHAM AMERICANA 
2500 Calvert Street, N.W. 
(No. of rooms held: 600) 

Single Double Twin Suites** 

$32 $42 
35 45 
38 48 
40 50 

$42 
45 
48 
50 

$30 $40 $40 

Parking 

$85 $2.60 for daytime parking. 
and up $3.60 per 24 hrs. (inquire at the 

Front Desk about in and out 
privileges). 

$70 $3.00 per 24 hrs. (with in and 
and up out privileges). 

STUDENT RATES: Both the SHERATON-PARK and SHOREHAM AMERICANA hotels have provided these special 
room rates for students: 

Triple occupancy: $15 per person; Quadruple occupancy: $12 per person 
Only prearranged groups of 3 or 4 students with the same arrival and departure dates qualify for these special rates. All 
names must appear on the Hotel Reservation Form. 

*Per day; add 8% D.C. sales tax. Charge for additional person in room, $10; rollaway beds or cots, $10 (both hotels.) Children accommodated free in same 
room with parents: Sheraton-Park, age 18 and under; Shoreham-Americana, age 14 and under. 

**Lowest available rate for one-bedroom/parlor suites; rates for larger suites available on request. 

NOTE: If room rate specified is not available, the next available higher rate will be assigned. Confirmation will come to you 
directly from the hotel. Please make all reservation changes and cancellations through the Housing Bureau in 
writing. Room assignment will be delayed if any information is omitted from the Hotel Reservation Form. 

Please type or print 
HOTEL RESERVATION FORM 

Reservations received after 20 January cannot be assured. 
The Housing Bureau will not accept any reservations by telephone. 

CHOICE OF HOTEL: First Second 

ROOM: O Single 3 Double O Twin SUITE: I 1 Bedroom l 2Bedrooms PREFERRED RATE$ __ 

STUDENTS: O 3 persons per room l 4 persons per room 

Please indicate any special housing needs due to a handicap: 

ARRIVAL: Date 

DEPARTURE: Date 

; ____ a.m. _ p.m. 

; __ a.m. p.m. 

Be sure to list definite arrival and departure date 
and time. Hotel reservations will be held only until 
6 p.m. unless otherwise specified. Check out-time 
is 1:00 p.m. at both hotels. 

NAMES AND ADDRESSES OF ALL OCCUPANTS OF ROOM 

Name 

State Zip _ City 

State Zip City State Zip 

Hotel, confirm reservation to:_ 

Mail to: AAAS Housing Bureau 
1129 Twentieth Street, N.W., Washington, D.C. 20036 

23 DECEMBER 1977I1245 

Name 

AddreEs 

City 

Name 

Address 

City 

CtQtp Z__ ip 

AU curess____,, 
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point counter and marking pen, instant 
digital readout and printout, and remote 
control facilities for all functions. Los 
Angeles Scientific Instrument. Circle 
722. 

Sodium-Potassium Detector 

Model 460 is an automated flame pho- 
tometer that calibrates and monitors its 
own operation and fuel and reagent con- 
ditions and signals the operator when ad- 

Tissue Sample Holder Microbiological Hood justments are needed. In the automatic 
mode, the 460 measures sodium and po- 

The Paraplast Processing Cassette is a 'The Benchtop Bioflow Chamber is a tassium in urine or serum. The in- 
disposable holder during processing, Class II safety device that features mini- strument also has a manual mode for 
sectioning, and storage of histologic mum turbulence; unidirectronal, vertical measuring lithium in serum. A sample 
specimens. Each cassette consists of a doWnflow; and recirculating laminar tray holds 36 sample cups. Samples are 
disposable base and a lid. The lid may be flow. Air that bathes the work area and processed at a rate of 120 per hour and 
washed and reused. The base is easily la- all exhaust air passes through HEPA fil- results are displayed and printed. The 
beled. The high specific gravity allows ters. The work area is 304 stainless steel 460 calibrates itself after every ninth 
submergence of the cassette in common and the work tray is positioned to dis- sample. Corning Medical, Corning Glass 
processing agents such as formalin, tet- courage obstruction of return air flow. A Works. Circle 723. 
rahydrofuran, chloroform, benzene, and viewing panel swings out for insertion of 
acetone. Sherwood Medical. Circle 725. large objects and for cleaning. All power 

except light shuts off when the panel is Recorders 
opened. Chambers are available in 

Sterilizers widths from 3 to 6 feet. Germfree Labo- The Series 8000 offers recording, com- 
ratories. Circle 724. puting, and graphing capabilities in 

The Verniclave V-8000 series com- single instruments. Models for strip- 
prises a line of portable steam sterilizers. charting and x-y plotting are available. 
The models feature automatic sterilizing Heat Flow Sensor Each model is microprocessor-based 
time cycle; steam bleeding traps to pre- with multichannel capacity, data-proc- 
vent excessive internal pressure; a set The HFTA-2 measures heat loss from essing ability, and flexible disk storage. 
drying cycle; and a scale calibrated in any skin surface. It is used to study ther- Each channel may be set for its own 
pounds per square inch, degrees Celsius, mal stress, blood flow, or shock. It has sampling rate and graphic output may be 
and degrees Fahrenheit. The units are 18 human applications in self-contained en- selected during or after data acquisition. 
inches wide for benebtop location and vironments such as space or diving suits Incoming data are digitized and tempo- 
are easily transferred from site to site. or it may be implanted in experimental rarily stored in a 10-kilobyte random ac- 
Vernitron Medical Products. Circle 728. animals. One millivolt is generated for cess memory prior to being transcribed 

each 100 watts of heat flux per square on a flexible disk. Bascom-Turner In- 
centimeter. The sensor is a disk 25.4 milli- struments. Circle 672. 

Sphygmomanometer meters in diameter and 1.57 millimeters 
thick. Thermonetics. Circle 727. 

The model 77070 Schneider Auto- Centrifuge Rotor 
mated sphygmomanometer makes non- 
invasive measurements of blood pres- Computing Planimeter The Chylomicron rotor clears blood 
sure. Systolic or diastolic determinations samples of fat particles that impair the 
are made every 3 seconds without signif- Model 50 S-3 features fully automatic accuracy of spectrophotometric analy- 
icant venous occlusion or discomfort to computation of area measurements in ses. Lipemic samples are clarified by a 
the subject. The cuff is automatically in- acres; square inches, feet, or miles; hec- 10-minute spin at 90,000 revolutions per 
flated at 3- to 99-second intervals based tares; and square centimeters, meters, minute with a 3.5-milliliter disposable 
on the detection of Korotkoff sounds. kilometers, and so forth. It also mea- liner in which chylomicrons are isolated 
Accessory biofeedback monitors are sures linear distances in standard Eng- by flotation. Fat particles may also be re- 
available for audio, visual, or digital lish or metric units. It has an integral moved from other body fluids and tissue 
feedback. Lafayette Instrument. Circle homogenates with this rotor. The poly- 
721. ethylene liner consists of a doughnut- 

Newly offered instrumentation, apparatus, and ,. ' shaped outer chamber and an inner laboratory materials of interest to researchers in all '7 chamber shaped like an inkwell with a 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is / ' <7+- / hole at the top. When the liner is placed given to purpose, chief characteristics, and avail- - in the rotor, a spring washer inside the ability of products and materials. Endorsement by , Ciz/z - <7<7 
Science or AAAS is not implied. Additional infor-  ...,- - rotor cover compresses it and separates mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number  the chambers. During centrifugation, the 
on the Readers' Service Card (on pages OOOOA and  liner is forced up against the washer and OOOOA) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER the low-density chylomicrons float to the 
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center of the rotor. As the rotor deceler- Liquid Chromatography is the subject 
ates, the outer chamber is again sealed of a brochure devoted to applications. 
off and the fatty particles are trapped in Waters Associates. Circle 688. 
the inner chamber. Beckman Instru- Laboratory Apparatus features 
ments, Spinco Division. Circle 720. timers, temperature controllers, stirrers, 

hot plates, water baths, tissue homoge- 
nizers, and sample preparation appa- 

C lassics Stereomicroscope ratus. Tekmar. Circle 689. Lab Fume Hoods gives dimensions 
The M-400 Photomakroscop is a com- and operating features. United States 

F ro n i lens. Framing and focusing adjustments Spectrophotometer Cells lists a vane- 
pact, binocular instrument with a zoom Testing. Circle 690.  V') for photography at 1 to 20 power are ty of cells in several materials. Precision T ii e ra s t made with the operator seated and using Cells. Circle 691. both eyes. A photodiode measures light Scientt?flc Processor describes the ar- 
intensity and exposure time is set auto- chitecture and features of a computation- 
matically. Time indicators monitor ex- al system. Burroughs. Circle 692. 

Some of our AAAS out-of- pected exposure time and elapsed ex- Methods of Air Sampling and Analysis 
print symposium volumes posure time. Film is advanced after each comprises 130 accurate and reproducible 
are in such demand that exposure. The standard M-400 comes methods for testing. ($45 per copy). 
weve made arrangements with a 35-millimeter camera. Other ac- American Public Health Association. 
for them to be reproduced, cessories are available. Wild Heeibrugg Circle 693. 
at your request, either re- Instruments. Circle 726. Electronic Ba/a ices is devoted to sev- 
prints or microfilm. en new balances for scholastic use. 

Technical data are included. August 
Fifty-nine volumes, among Microtitrator Sauter of America. Circle 695. 

them Cancer, Estuaries, The High P rformance Radial Chromatog- 
Future of Arid Lands, Re- Model FT2230 is a potentiometric in- raphy features a spotter, a U-chamber, 
search for the World Food strument designed for microcoulombic, and a scanner. Camag. Circle 729. 
Crisis, and Land and Wa- constant-current titration. Quantitative Pesticides lists nearly 400 purified sub- 
ter Use, were selected for analyses of acid content, CF-, Br, and stances for research and analysis. Chem 
this collection. Some of other ionic species that lend themselves Service. Circle 730. 
this material was originally to electrogeneration of an appropriate Biochemicals includes buffers and 
presented by well-known reagent or reactant are possible. The in- chemical diagnostics with a separate list 
scientists at AAAS annual strument consists of a dual differential of six new products of special interest. 
meetings as long ago as probe electrometer, a bipolar constant- Calbiochem. Circle 731. 
1 939. Prices start at $6 current generator, and a total charge Chromatography Supplies are de- 
for microfilm copies and integrator. The electrometer features scribed in a newsletter for gas and liquid 
$10 for xerographic copies, high impedance (l0' ohms). The genera- separations. Varian Associates. Circle 
and vary depending on the torproducesadirectcurrentoffrom0to 732. 

120 nanoamperes. The integrator reads Biochemiculs features nucleosides, length of the original, up to ?10 microcoulombs on a digital nucleotides, and analogs for chromatog- 

For a complete list of display. W-Plnstruments. Circle 738. raphy. ICN Pharmaceuticals, Life Sci- 
volumes available, prices, ences Group. Circle 733. 
and ordering information, Ligi t Section Microscope gives de- 
send the coupon below to: Literature tailed specifications for applications in 
University Microfilms Inter- electronics, metals, paper, plastic, and 
national, 300 North Zeeb Ultrafiltration is the subject of a bibli- printing industries for surface testing. 
Road, Ann Arbor, Michigan ography of more than 1000 references. Carl Zeiss. Circle 734. 
481 06. Amicon. Circle 683. Electronic Instruments includes ad- 

Minicomputer features the Eclipse 5/ vice on transmission, reflection, and 
130 systems and their computation abili- phase measurements and introduces a 
ties, languages, operating systems, and line of sweep generators. Wiltron. Circle 

Nam peripherals. Data General. Circle 684. 735. Specti-ophotometer describes the Particle Technology and Liquid Chro- 
Title Spectronic 20 analytic instrument, its de- mutography Instru nents describes two 
______________________________ sign specifications, and features. Bausch dozen items. Micromeritics InstrumenL 
Institution & Lomb, Analytical Systems Division. Circle 736. 

Address Circle 686. Spectrttm Analysis Theory is devoted Inst rttments , the Laboratory in- to basic theory and to implementation 
City cludes microscopes, photographic acces- and applications in detail. Rockland Sys- 

sories, microtomes, and microprojec- tems. Circle 737. 
State/Zip tors. F. Leitz. Circle 687. Tools for Physiology is a 61-page cata- 

pH Electrodes are described in an ex- log that includes kymographic, electro- 
tensive catalog. Pope Scientific. Circle physiologic, educational and other 

 699. devices. Phipps & Bird. Circle 739. 
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