


In: 
We've made a good thing even better. By adding the meter. Neither will interfere with the operation of any 

new Slab Gel Scanner and Microplate Analyzer to the other instrument system on the DU-8. 
DV-8  Spectrophotometer, a revolutionary spectrophoto- And if you don't already have a DU-8, now you have 
meter becomes even more so. even more reason to get one. For more information, contact 

The addition of the Slab Gel Scanner to the DU-8 your local Beckman representative or write: 
results in superior accuracy and wide dynamic range for Scientific Instruments Division, Beckman 
analysis of dense gels. Plus, the DU-8 is the only research- Instruments, Inc., BoxC-19600,Irvine,CA92713. 
grade spectrophotometer that positions slab gels up to 
20 x 20cm horizontally. Gels can be put in wet with no need 
for bending or cutting. 

And by adding the Microplate Analyzer, you can 
analyze microtitration assays (including the ELISA method, 
for instance) with the same spectrophotometer you use for 
other analyses. 

The entire system is self-contained and furnishes you 
with a final answer that needs no further calculation. 

Both the Microplate Analyzer and the Slab Gel Scanner 
available to update any existing DU-8 Sp.e@~&~to- 

BECKMAN 
Cirde No. 21 5 on Readers' Service Card 
4 P. %esmaE" n , 



r New Marketing Concept 

- 

Please send me my $12,000 VAXVoucher and put me on your mailing list. This places me under no obligation to test or purchase your DBMS software. 1 I You will not give or sell my name to anyone; you will use it only to inform me about your DBMS release. No salesman will call me unless I request 
I otherwise. I 

It's a flood. It began in 1978 and has been middle of a command, you can access our on- ception, will pay $40,000 for our DBMS sohare.  
rising ever since. line documentation without opening our users With a voucher, you will spend only $28,000 

The flood is software packages for the VAX manual. If you're a programmer, you can also for software worth at least $40,000-a respect- 
computer family. There are a few good values use our DBMS from any language that supports able return on investment of 43% in these 
among them-but watch out. There are also a the VAXIVMS procedure-calling standard inflationary times. 
lot of duds, especially among data-base man- -languages such as FORTRAN, COBOL, When we release our DBMS, you will have at 
agement software. MACRO, BASIC, and PASCAL. And we have not least six weeks to test it, at no charge, on your 

You may already have one of these DBMS's sacrificed performance for usability. We ex- VAX computer. Compare and benchmark its 
installed on your VAX computer. If you do, ploited the unique architecture of the VAX to speed and flexibility against other software 
you're familiar with some of their many problems: give you the fast execution times and through- that you already have or are considering for 
poor documentation, slow execution times, and put that will not appear in other software for purchase. Decide risk-free whether indeed it is 
limited data-base functionality. Above all, you years to come. worth its $40,000 price, let alone your low 
also see user-level features that remind you of price with your voucher. 
the early days of interactive computing. YOU PAY FOR THE The voucher comes with your company's name 

The cause of these problems is easily explained. 
ADVERTISING on it and it is not transferable. Therefore, the 

Soon after DEC announced the VAX, several Display advertising is not cheap. Just tele- information that you list on the coupon must 
companies noticed a great opportunity and phone the advertising department of this pub- be accurate and complete. The voucher expires 
rushed to market with their DBMS software. lication to find out the cost of an advertise- two months after we formally release our soft- 
Some of them quickly converted their prod- ment this size. Yet advertising space is only a ware, so you will have to act promptly when 
ucts to the VAX from other hardware. A few fraction of the cost of an elaborate promotional we notify you of the release date. 
others took their academic research projects campaign. Include glossy literature, a large, Of course, we may still spend some money to 
and tried to make them viable commercial prod- expense-account sales force, trade show pro- market our software to those of you who do not 
ucts. If only good data-base software could be motions, and the like and the costs quickly respond to our voucher offer. But by that time, 
created so easily! become staaering. Unfortunately, you pay for we hope to have quite a large mailing list as a 

We took a fresh approach. Our years of ex- all of this when you buy a heavily-promoted result of this advertisement, so we will have to 
perience in commercial data-base systems taught product. advertise very little. 
us whatwe and other companies had done well We want to avoid these expenses, and we will We have chosen to remain anonymous until 
and had done poorly. VAX users in the 1980's, Pass on most of our savin&s to You. we release our DBMS. Otherwise your many 
we reasoned, deserved and wanted better than OUR UNIQUE OFFER telephone inquiries would seriously distract 
the software flaws of the 1970's. So we decided us from our development work We also want 
to design and implement a completely new If you Own a Or if you have to test our marketing concept and prove that 
data-base system. We hired a large team of One On send us the below. This VAX owners are valueconscious in their sohare  
experienced software designers and documen- puts you On Our exclusive and selection. Despite our anonymity, we can as- 
tation writers. And we spent three solid years list We keep you posted On the sure you that we are a respected company with 
designing and documenting our software from progress our and testing substantial assets and an excellent reputation 
the ground up. Then three weeks before we formally announce for software expertise and customer service, 

In 1982, you will see the results of ourwork-a and release Our DBMS, we will send You the The DBMS software for the 1980's is almost 
DBMS for the 1980's. Whether you're a re- with Our descriptive literature. here. Participate risk-free in its exciting re- 
search scientist, a corporation executive, or a But that's al'. In exchange for your lease. Send in your coupon with no obligation, 
novice, you can immediately use our DBMS POn1 we send you worth $121000 today. 
productively from your terminal. Even in the towards the purchase Our That's 

right-$12,000! The voucherless, without ex- 01981 by VAX Vouchers 
IIIIIIIIIIIIIIIIIIIIIII-IIIIII-, 

I VAX Voucher Coupon 

1 Name - Operating system (circle one): VMS, UNIX, other. I 
m 

I 

1 Title We h a v e V A X  111780's a n d V A X  111750's installed. 
1 Company We h a v e V A X  111780's a n d V A X  111750's on order. ! 
I Address I have none installed and none on order, so I am not 1 

I eligible to receive a VAX Voucher, but please put me on 
your mailing list anyway. My hardware is 

I 
I city I 

country I 
I Telephone 
I I 
I 

I 
Mail this coupon to: VAX Vouchers CW-A3100 

CW Communications, Inc. 
I 

I P.O. Box 880 I 
375 Cochituate Road Framingham, MA 01701 USA scr 11-20 1 

LI.IIIIIIIIIII1ll.-lIIIIIIIII 
20 NOVEMBER 1981 847 



ISSN 0036-8075 

20 November 198 1 
Volume 214. No. 4523 SCIENCE 

LETTERS Genetic Vulnerability: W .  :M. Portrr and 1). H .  Smith, Jr.: Coal Conversion 
Processes: H. M .  Agneir,; Biomass Conversion Technologies: 
L. G. Ortcgren; R. L)(irttr: The Right Westinghouse: H .  F. h , e y . .  . . . . . . . . . . .  862 

EDITORIAL Centenary of Joel H .  Hildebrand: G. C.  Pitnentel and K .  S .  Pitsei.. . . . . . . . . . . . . . .  867 

ARTICLES Large-Scale Air-Sea Interactions and Short-Period Climatic Fluctuations: 
J .  N(rn1in.t and D. R. Cclytrrl.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  869 

Ranking Animal Carcinogens: A Proposed Regulatory Approach: R.  A .  Sqltirr . . . .  877 

Chance and Consensus in Peer Review: S .  Cole, J .  R. Colt., G. A .  S i n ~ o n  . . . . . . . .  881 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NEWS AND COMMENT Cancer Institute's Drug Program Reproved. .  887 

Northern Tier Pipeline in Trouble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889 

Briefing: Sex Discrimination Perqists in Academe; French Science Agency 
. . . . . . . . . . . . . . .  Loses Its Head: Satellite for Arabs Causes a Stir in Senate . .  890 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cousins' Account of Self-cure Kapped..  892 

RESEARCH NEWS T Cells Scrutinized at Kiidesheini Meeting.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893 

Impact Looks Keal, the Catastrophe Smaller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  896 

BOOK REVIEWS Parental Care in Mammals, rcr3ipit.c~t\ h!. C. ,M. Bcr/n~in:  Evolution and Speciation, 
A .  R.  Tenlpleton: Advances in Marine Biology, C. ,14. Boyd: Solar 
Phenomena in Stars and Stellar Systems. R.  Ho~,rrrd: Bacterial Adherence. 
B. RO.SLIII:  Calmodulin and Cell Functions, F. C .  Stol~rrls; Books Received . . 899 

BOARD OF DIRECTORS FREDERICK MOSTELLER D. ALLAN BROMLEY E. MARGARET BURBIDGE ELOISE E CLARK NANCIE L GONZALEZ 
Ret~ring President. Cha~rman President Pres~dent-Elect EDWARD E. DAVID. JR. DAVID A. HAMBURG 

CHAIRMEN AND MATHEMATICS (A) PHYSICS (B) CHEMISTRY (C) ASTRONOMY (D) 
SECRETARtES OF Ralph P. Boas Maur~ce Goldhaber Robert W. Parry Owen Ginger~ch 

Ronald Graham Rolf M. Sincla~r W~lliam L Jolly 
AAAS SECTIONS 

Donat G. Wentzel 

PSYCHOLOGY (J) SOCIAL. ECONOMIC, AND POLITICAL SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M) 
George A. Miller James G. March Harry Woolf Michael M~chael~s 
Meredith P. Crawlord G~l l~an Lindt D~ana L Hall Donald E. Marlowe 

EDUCATION (Q)  DENTISTRY (R) PHARMACEUTICAL SCIENCES (S) INFORMATION. COMPUTING, AND COMMUNICATION (T) 
Ann C. Howe Maynard K. Hine Anthony P. Simonell~ George W. Tressel 
Roger G. Olstad Harold M. Fullmer Robert A. Wiley Madeline M. Henderson 

DtVtSlONS ALASKA DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN DlVlSlO 

Vera Alexandel 
President 

T. Ne~ l  Davis Robert I. Bowman Alan E. Levilon Max P. Dunford M. Michelle Balcomb 
Execut~ve Secretary President Execul~ve D~rectar Pres~dent Executive Ofl~cer 

SCIENCE Is published weakly on Friday, except the last weak In December, by the American Assoclatlon for the Advancement of Science 1515 Massachusetts Avenue NW Washington, D.C. 
20005. SeCOnO.ClaSS postage IpLOt~Cat~On No 4844601 paa at Washtnqton D C .and at an aadttona entrv Now comb ned wjth The Sclence ~ o n i h l v ~ l  Co~vrtahr 1981 Dv the brne;(can Assoc~atfon lor 
the Advancement of Sc~ence Domestlc ind~v~dual membersh~p and subjcr~ption (51 issues): 543. Domest~c~nst~tut~onal subscr~pt~on (51 ~ssues). $80. F6re1gn posiage extra: Canada 524. other (surface mail) 
$27 air-surface via Amsterdam $55. First class alrmail school-year and student rates on request. Single copies $2 ($2.50 by mall), back issues 53 ($3.50 by mail), classroom rates on request. Change of 
a d h s s :  allow 6 weeks, iving old and new adbresseiand seven-dt it account number. Postmaster: Send Form 3579 to Scrence. 1515 Massachusens Avenue, NW. Washtngton, D.C. 20005. Science is 
tndexed In the Reader's 8ulde to Period,cai Literature and in severa?specalized Indexes. 



REPORTS Measurements of the Stratospheric Plume from the Mount St. Helens Eruption: 
Radioactivity and Chemical Composition: R .  Le fer  et al. . . . . . . . . . . . . . . . . .  

Measurement of Solar Radiu\ Changes: B. .I. LaBonte and R .  Holt ,ard. .  . . . . . . . . .  

Growth Rate of a Vesicomyid Clam from the Galapagos Spreading Center: 
K .  K .  Trlrt~hitrn and J .  K .  Coc,hrirn.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Growth of Bivalves at Deep-Sea Hydrothermal Vents Along the Galapagos Rift: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D. C .  Rliocrds et al. 

Hanford-Derived Plutonium in Columbia River Sediments: T. M. Bcczslry et al. 

Fossil Molluscan Larvae: A New Biostratigraphic Tool: T. A .  Hilriser~ . . . . . . . . . . .  

Cloned Poliovirus Complementary DNA Is Infectious in Mammalian Cells: 
V .  R .  Rilc irniello and D. Brrltii?~orc~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tetrahydrobiopterin in Striatum: Localization in Dopamine Nerve Terminals and 
Role in Catecholamine Synthesis: R .  A .  Lrvine, L.  P.  Miller, W .  Lo~.enh~r .g .  

Renin and Angiotensin: The Complete System Within the Neuroblastoma x 
Glioma Cell: M. C. Fishmilii, E.  A. Zirnmeri~lcln, E.  E.  S l ~ t ~ r  . . . . . . . . . . . . . .  

Both p and 8 Opiate Receptors Exist on the Same Neuron: T. M. Egan and 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R .  A. hlorth 

Efferents to  the Retina Have Multiple Sources in Teleost Fish: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S .  0. E. Ehhesson and D. L,.  M E ~ P I . .  

Regenerating Axons Reclaim Sensory Target\ from Collateral Nerve Sprouts: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P.  C .  Jtrchson and J .  Diil~nond 

Development of Visual Centers in the Primate Brain Depends on Binocular 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Competition Before Birth: P. KirXic 

Axonal Elongation into Peripheral Nervous System "Bridges" After Central 
Nervous System Injury in Adult Kats: S .  Da\,itl trrltl A .  J .  Agiriryo . . . . . . . . . .  

Spinal Motoneuron Kecruitment in Man: Rank Deordering with Direction but Not 
. . . . . . . .  with Speed of Voluntary Movement: J .  E. L)r\t?zi~dt and E. Gotltrlr.~. 

Fetal Alcohol Syndrome: Ernbryogene~s  in a Mou\e Model: K .  K. SlrliX, 
. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M .  C. John\ton, M .  A .  Wrhh.  ... 

The Stroop ERcct: Brain Potentials Localize the Source of Interference: 
C. I'. L)rlizc,tri~-Jolinsor~ and B.  S. Koprll. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Firing Between Two Spike .l'hrcsholds: Implications for Oscillating Lobster 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Interneurons: R .  M. Kohert.von and iV. Mol11in.c. 

ANW J. HARRISON RUSSELL W. PETERSON WILLIAM T. GOLDEN WILLIAM D. CAREY 
vCACrER E MASSEY HARRIET ZUCKERMAN Treasurer Executive OH~cer 

Oh'3LOGY AND GEOGRAPHY (E)  BIOLOGICAL SCIENCES (G) ANTHROPOLOGY (HI 
Jack A. Simon John A.  Moore Alan R .  Beals 
J. Thomas Dutro. Jr. Walter Chavln Priscilla R e ~ n ~ n g  
I,!~DICAL SCIENCES ( N )  AGRICULTURE (0) INDUSTRIAL SCIENCE (P) 
Morlon D. BogdonoW Martin A- Massengale John D~ebold 
Leah M Lowensteln Coyl T Wilson Robert L. Stern 
STA?ISTICS (U) ATMOSPHERIC AND HYDROSPHERIC GENERAL ( X )  
Stephen E F~enberg SCIENCES (W) Herman Pollack 
E7r2 C18ser Julius London S Fred Slnger 

Glenn R. H~ls t  

COVER 

Columbia River Gorge as seen near 
Crown Point. See page 913. [Photo- 
graph courtesy of the Oregon State 
Highway Department] 

The Amer can Assoc ahon for tne Advancement of Sc ence nas lou?cec ? 1848 ana ?corporared ? 1874 Is o3jects 
?re to tunher tne work of sc e?t!sts. to lac ttate cooperat on among them to foster scfe?'fsc freeoom and respors b t y  
o t%~rove tne enen veless 01 sclelce 1 !he pronotlo? ot n,man wellare ana to ncrease p - 3 ~ ~  -laerstand ~q a16 

appreclatlon of the Importance and promlse of the methods of sclence In human progress 



ULTROPHOR 
Put wavy bands where they belong. 

Among yesterday's problems. 

Banish wavy bands with Ultrophor, a unique 
new instrument designed exclusively for pro- 
fessional electrofocusers by LKB, eledro- 
focusing pioneers since 1960. 

The ultracompact Ultrophor will cope with 
any analytical or preparative electrofocusing 
situation thanks to its radically new approach 
to electrode design, the construction of the 
highly efficient glass/aluminum cooling plate 
and the opportunity for atmospheric control. 

The impressive list of bonuses include the 
'flexibility of being able to run gels of any 
length up to 26 cm long or gels of any thick- 
ness, especially capillary-cast ultrathin gels, 
with less chance of wavy or skewed bands. The 
Ultrophor also has an unmatched capability to 
run high pH gels for sharp separations of 
alkaline samples as well as handle oxygen- 
sensitive or other labile samples. 

Not only do you save valuable lab space 
with the compact Ultrophor but you save on 
time too because it's so fast and convenient to 

use and super-easy to clean. Like all LKB 
units, the new Ultrophor boasts a complete 
backup system and comprehensive technical 
support. 

Contact your nearest LKB representative 
today for full information. 
Ultrophor - the straight choice for professional 
eledrofocusers. 

m3El Circle No. 290 on Readers' Service Card 

Pacesetting pioneers in Scientific Tools for the World Laboratories. 
Head office: LKBProdukter AB, Box 305, S-16126 Bromma, Sweden. Tel. 08-98 00 40, t e l e ~  10492 

Main US sales oftice: LKB Instruments, Inc. 12221 Parklawn Drive, Rockville, MD 20852. Tel. 301-881 25 10, telex 230 89 682 
UK sales office: LKB Instruments Ltd., 232 Addington Road, S. Croydon, Surrey CR2 8YD, England. Tel. 01-657 8822, telex 264414 
Other sales offices in: Athens (for Middle East), Copenhagen, Ghent, The Hague, Hong Kong, Munich, Paris, Rome, Turku, Vienna 
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I know I ca i  count on the Sorvall"centrifuge~ 
"By using the general-purpose 

Sowall@ RC-3 centrifuge with a 
4-liter rotor, I have noted increased 
productivity in spinning down 
large volumes of cells from tissue 
culture," says Joel Kostyu, Labo- 
ratory Supervisor in the Cancer 
Research Center of a major univer- 
sity in the Southeast.* 

"This is an initial step in our 
procedure for isolating the 
Epstein-Barr Virus (El3V):'he added. 
"I rely on six Sowall@Superspeed 

and general purpose centrifuges More than 30 years of experi- 
for their dependability. This is very ence and innovative engineering 
important, since centrifuge down- mean that you can expect the 
time can seriously hamper the same reliability and outstanding 
work flow," continued Mr. Kostyu. performance from every centri- 

1 
fuge in the Sowall@ line-from 

I 
tabletops to ultracentrifuges. Get 
our latest brochure on the models 
you may need. Call us or write: 
DuPont Com~anv. Biomedical 
Products ~ivi'sion,.~m. X38639 
Wilmington, DE 19898. 
*Name of the univerJi is availabk upon request. 

Call DuRont for centrifuges you can rely on: 800-441-7493. 

Sorvall" Centrifuges 
rde Na. 19 on Readers' Service Card 



THE NEW 
AAAS SCIENCE 

easy-to-read 13" x 26" wall COVER F e g  14 striking full-color reproductions 

- - 
of science covers, with detailed CALE N DAR $zc\A;;;ye contributors 

dates of AAAS meetings, symposia, 

FOR 1982 
and conferences 
legal holidays 
AAAS membership information 

e large blocks for making notes 

The 5th annual AAAS Science Cover Calendar is a useful, informative, and attractive 
complement t o  home or office and also makes a great gift. 

Send for your copy-and extra copies for your friends-today1 

rn -e -m- . . - - . l r .m- - - r - - - -m- , - -  

Please mail me _ copy(res) of the 1982 Llcrxe Cover Calendar (15.00/14.50 to A#U members) 

Address 

City- State 

Please send - copy(Ies) to a frrend (S5.00/54 50 to A4AS members) 

Address 

State ZIP 

AJJ orden must be prepaid. Please allow 6-8 weeks for delivery 
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Heinicke Instruments Compan: 
3000 Taft St. Hollywood, FI. 33021 
800-327-9783 or (305) 987-61 01 
Telex: 512610 

I Ask your dealer3 salesman today. 
Curtin-Matheson, Fisher Scientific Cc 
Preiser, Sargent-Welch, S.G.A. 
Scientific, Scientific Products, Arthur H. 
Thomas Co., In Canada: Canlab, Fisher 
Scientific Co., Ltd., Sargent-Welch ol 
Canada Ltd. 
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Control the 3rd dimension ... 
With the Zeiss Stereo SR Cost-efficient versatility The great name in optics 

The built-in dual iris diaphragm With a 5-step magnification changer 
lets you control the depth of field for and a choice of 17 objectives, plus 
workina distances from 50mm to the manv transmitted and reflected- 
2000mk. You can increase the depth light illuminators for all microscope 
of focus to see more of the object, or techniques in brightfield, darkfield 
narrow it to hone in on details. This is and polarized light, Stereo SR is a 
especially important in photomicrog- bargain of versatility Different stands, 
raphy. The SR accepts all popular stages, and drawing attachments 
format cameras, including 4x 5:' make it even more so. 
3Y4 x41A " Polaroidm and 35mm, as 
well as drawing attachments. Quality service-Expert dealers. 

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (2l2) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los 
Angeles, San Franc~sco, Wash~ngton, D.C. In Canada: 45 Valleybrook Dr~ve Don Mills Ontario M3B 2S6. Or call 

A" 7 -olJIp--- -- - - arr*" v m- - 
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THE SECOND ANNUAL CONGRESS FOR 

15-17 FEBRUARY, 1982, LOS ANGELES, CALIFORNIA 
THE BILTMORE HOTEL 

CO-CHAIRMEN 
JOHN D. BAXTER('), BRIAN J. MCCARTHY'~), STEVEN K. NORDEEN") 

(1) University of California, San Francisco; (2) University of California, lrvine 
The congress, has been organized jointly by SCHERAGO ASSOCIATES and the journal, 
DNA and GENETIC ENGINEERING NEWS. (Published by Mary Ann Liebert Publishers, 
Inc.) Subjects will include: 

GENEREARRANGEMENT&DEVELOPMENT 
DNA SYNTHESIS 
REPETITIVE SEQUENCES AND TRANSPOSONS 
GENE TRANSFER, NUCLEAR RNA 
TRANSCRIPTION 
PLANTS 
EXPRESSION OF FOREIGN GENES IN MICRO- 

ORGANISMS 

SPEAKERS (Partial List) 
John Baxter Leroy Hood Alex Rich 
Un~vers~ty of Cai~forn~a, San Franc~sco Cal~forn~a lnst~tute of Technology Massachusetts lnstltute of Technology 

Marvin Caruthers Timothy Hall Gordon Ringold 
Un~vers~ty of Colorado Unlverslty of W~scons~n Stanford Un~vers~ty School of Med~c~ne 

Pierre Chambon Keiichi ltakura John Shine 
Centre Nat~onal de la Recherche Sclentlflque Austral~an Natlohal Unlverslty 

City of Hope Research Institute 
Gerald Fink Philip Leder Allan Spradling 
Cornell Un~vers~ty Carnegle Institute of Washington 

David Goeddel Nat~onal lnst~tute of Child Health 
and Development Robert Tjian 

Genentech Unlverslty of Californ~a, Berkeley 

Robert Goldberg Brian McCarthy 
Unlvers~ty of California, lm~ne 

Michael Wigler 
Un~vers~ty of Callfornla, Los Angeles Cold Sprlng Harbor Laboratories 

Benjamin Hall Steven Nordeen 
Unlvers~ty of Washington Un~vers~ty of Cal~forn~a, San Franc~sco 

Scientists interested in presenting poster papers may obtain abstract forms from Steve 
K. Nordeen, 671 HSE, University of California, San Francisco, CA 94143. 

Regular Registration: $275 (includes Banquet and Subscription to the Journal, DNA SCI 

Student Registration: $175 (includes Banquet only). Must be verified in writing by Department Head. 
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., Recombinant DNA. 

Please reserve space(s): Registration fee must be included. 
Please send a Registration Application. 
Please send Exhibit Information. 

Name 

Organization 

Street 

City Statelcountry Zip 

Telephone: ( ) 

Return to: DNA, c/o Schera o Associates, Inc. 
1515 Broadway, &w York, N.Y. 10036 
Tel: (212) 730-1050 
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INSTRUMENTATION 
Nikon Diaphot Inverted 
microscope 
SIGNIFICANCE 
Nikon has dramatically raised 
the performance standards 
for inverted microscopes 
with the introduction of the 
Diaphot. This totally new 
instrument employs exclusive 
CF optics, yet is moderately 
priced. 
SPECIFICS 
With Nikon's Diaphot, the 
full edge-to-edge sharpness, 
remarkable contrast and 
superior resolution of the CF 
optical system are brought to 
inverted microscope users. 
Wtth the new CF objectives, 
the previously unheard of 
range of 4x through 40x phase 
contrast is now possible. 

Nikon has matched this 
optical excellence with a new 
focusing system that moves 
the nosepiece while the large 
stage remains stationary 
for convenient micromanip- 
ulation. A 50 watt halogen 
illuminator with built in 
solid state control provides 
enough brightness for any 
re uirernent. 

Bua~ hotographic capa- 
bility is guilt into the Diaphot 
with ports for automatic 
exposure 35 mm photomi- 
crography and a second for 
cine, television, instrumen- 
tation or large format 
photography. 

Extend your vision. Write 
Nikon Vis~ons, Nikon Inc., 
Instrument Division, 
623 Stewart Avenue, 
Garden City, N.Y. 11530 
(516) 222-0200. 

Nikon 

NlKON RE-INVENTS THE INVERTED 
MICROSCOPE WITH CF OPTICS 
AND TOTALLY NEW DESIGN. 
Photomicrograph of virus-transfbrmed human lun cells. CF DM40X plan phase objective. 
Cf 2.5X projection lens. By Dr. lames A. Dvorak, dli, Bethesda, Md. 

Extending Man's Vision 
Circle No. 1 14 on Readem' Senrice Card 



BREAKTHE GLASS HABIT 
Nalgene" plastic labware Free Nalgene graduated cylinder. 
is as transparent as glass. put Nalgene labware to the test. Send for a 

Without the breakage. P graduated cylinder. 
ear as glass, as 

See for yourself. Nalgene labware as glass, and safer 
can give you the clarity of glass glass. For your free 
without the cost, the danger and mple, simply circle the 
the delay of glass breakage. Reader Service Number. 

Nalgene PMP graduated (Offer expires 3/31 /82) 
cylinders, for example, are glass 
clear. They make it easy to note 
a fluid surface level, or note a 
color change. 

You get more ,.- 

than clarity. PMP 
construction is tough, 
durable, prevents 
breakage, reduces 
your replacement 
costs. 

And our PMP 
cylinders can be used 
with acids, bases and 
solvents. 

Nalge Company, Box 365, Rochester, New Yo* 
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tion and dedicated test facilities for mod- 
el verification. We believe that such vro- 
grams can efficiently guide process 
development activities into areas of fur- 
ther performance optimization and sec- 
ond-generation process definition. This 
is in direct support of the Reagan Admin- 
istration's fossil energy developmental 
goals of basic studies toward future ad- 
vanced coal technologies. As Robinson 
suggests, properly applied physical mod- 
eling can indeed help coal technology 
developers to "get it right the first 
time." It has worked for us and it can 
work for others. 

General Atomic Company, 
Post Ofice Box 81608, 
Sun Diego, California 92138 

Biomass Conversion Technologies 

The article by Rathin Datta and Gau- 
tam S. Dutt (14 Aug., p. 731) serves a 
very useful purpose in pointing out the 
potential to the less-developed countries 
of using producer gas heat engines. The 
reference to Stirling engines and their 
performance is, however, based on data 
applicable only to very small (less than 1 
kilowatt) machines and might be mis- 
leading to the reader. 

Solid biomass, such as wood chips and 
agricultural residues, can be used as a 
fuel for Stirling engines in two different 
ways. The first method is based on the 
combination of a gasifier and a Stirling 
engine. The second method is to burn the 
solid fuel without previous gasification in 
an enlarged combustor that forms part of 
the Stirling engine proper. Both ways are 
being pursued (1) in current R & D pro- 
grams aiming at a near-term application 
in 30- to 60-kilowatt units. The indirect 
(gasifier-engine) method has the poten- 
tial of allowing the use of a wide range of 
solid fuels. The direct method requires 
the use of a fairly well defined fuel (size, 
shapk, moisture content) but offers the 
benefit of a higher overall conversion 
efficiency. 

System conversion efficiencies of 
state-of-the-art 30- to 60-kilowatt Stirling 
engines are much higher than those indi- 
cated by Datta and Dutt for small en- 
gines. Actual measurements on liquid- 
fueled engines combined with compo- 
nent data for the auxiliaries needed in the 
biomass version form the basis for a 
predicted overall efficiency of at least 35 
percent for the direct combustion meth- 
od (recent measurements on liquid-fu- 
eled 50-kilowatt engines which are being 
developed for automotive use have veri- 

fied a peak efficiency of 37 percent). 
The Stirling engine has not yet been 

mass-produced. Recent cost analyses (2) 
have, however, concluded that large- 
scale production would facilitate a manu- 
facturing cost of about $19 per kilowatt 
for an automotive version of the Stirling 
engine. 

LARS G. ORTEGREN 
United Stirling, Inc., 21 1 The Strand, 
Alexandria, Virginia 22314 

References and Notes 

I. Bio-Energy '80 World Congress, Proceedings 
(Bio-Energy Council, Washington, D.C., 1980). 

2. Automotive Stirling Reference Engine Design 
Report (NASA CR 165381, National Aeronau- 
tics and Space Adminlstrat~on, Washington, 
D.C., 1 June 1981). 

Our reference to Stirling engines and 
their performance on biomass fuels in 
the villages of less-developed countries 
is based on small (1 to 5 kilowatts) en- 
gines. We made this quite clear in our 
article (p. 735). The power outputs sus- 
tainable from renewable resources in the 
villages of less-developed countries are 
small and so are their agricultural power 
needs. Thus, the cost and efficiency of 
only small engines were discussed in the 
article. The costs of large internal com- 
bustion engines are considerably lower 
than those shown in table 3 of our article. 
The current cost of automobile-size (50 
kilowatts) internal combustion engines is 
$15 per kilowatt and is lower than the 
anticipated cost of mass-produced Stir- 
ling engines ($19 per kilowatt) quoted by 
Ortegren. 

RATHIN DATTA 
Chemical Sciences Laboratory, Exxon 
Research and Engineering Company, 
Post Ofice Box 45, 
Linden, New Jersey 07036 

The Right Westinghouse 

In an article by Eliot Marshall on 
Nikola Tesla (News and Comment, 30 
Oct., p. 524), it 'is stated that "Tesla 
himself showed little interest in develop- 
ing these inventions for commercial ap- 
plication; that he left to his partner, 
Edward Westinghouse." 

Are we rewriting history? Who is Ed- 
ward Westinghouse? Surely Marshall 
meant George Westinghouse! 

HENRY F. IVEY 
Systems Planning and Technology 
Assessment, Research and 
Development Center, 
Westinghouse Electric Corporation, 
Pittsburgh, Pennsylvania 15235 

George is indeed correct.-ED. 
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Because they don't clearly understand the d~fference between Llfe pol~cy would give the~r family only $13 000 of famlly pro- 
Term and Whole L~fe insurance and that a Term pollc can tectlon Y typically prov~de f~ve to ten tlmes as much ~mmedrate am~ly If you re lhke most of your colleagues In educat~on and 
protection for the same money1 research, your f~rst pr~orlty IS  to glve your family the most finan- 

As shown In the table below a f~rst year net outlay of only cial securlty for the least amount of money-and that s what 
$150 buys a $142,000 TlAA 20-Year Decreasing Term pollcy or TlAA Term IS all about1 Whateveryour age the difference in the 
a $97000 5-Year Renewable Term pol~cy for a man aged 30 or a level of protectlon ava~lable for just $150 is dramat~c as the 
woman aged 35 The same outlay used to purchase a Whole table illustrates 

Immediate Protection Available For $150 First Year Net Cost * 

For a Man For a Woman 20-Year Decreasina 5-Year Renewable Whole - 
Aged Aged Term Plan Term Plan Llfe Plan 
25 30 $206,000 $1 12,000 $16,000 
30 35 142,000 97,000 13,000 
35 40 88,000 74,000 10,000 
40 45 52,000 48,000 8,000 
45 50 31,000 31,000 7,000 

*Annual premium less cash dividend payable at the end of first 
policy year, based on 1979 dividend scales. While not guaranteed, 
dividends have been paid every year since TIAA's founding in 1918. 

Why such big differences? With Term you pay only for protec- I f  you'd like to know more, ask us to send two highly 
tion, while a Whole Life policy combines protection with a informative articles reprinted from The New York T~mes and 
savings (cash value) element. Remember, the protection part Business Week that discuss the choice between Term and 
of life insurance is relatively inexpensive; it's when savings are Whole Life. We'll gladly mail them, along with detailed personal 
included as well that a high outlay per $1,000 of coverage is information about TlAA policies for you. 
required. 

Mail coupon or call collect 
Just complete and mall the coupon at rlght, or call the TlAA Llfe 
lnsurance Advlsory Center (collect) 212-490-9000 If you wish, an 
lnsurance Counselor will revrew your lnsurance needs with you and 
help you select the plan and amount that s rlght for you No obllgatlon, 
of course 

Eligibility to apply for a life Insurance policy from Teachers Insur- 
ance and Annuity Association is limited to employees of colleges, 
universities, private schools and certain other nonprofit educational or 
research ~nstitutions. The employee's spouse is also eligible, provided 
more than half of the comblned earned income of husband and wife IS 
from a qualifying institution. 

--------- r L ~ n ~ n c ~ d v ~ y  Center b l l ?o81  
Teachers lnsurance and Annu~ty Assoc~at~on 

1 
( 730 Th~rd Avenue New York NY 10017 

Please send me the repr~nted artlcles contrasting Term and Whole Llfe I and personal ~lluitrat~ons of these TAP pol~cies I 
I Decreas~ng Term 5-Year Renewable Term Whole Life 

I Name I 
I Job Title Birthdate I 

( Home Address 1 
I City State Z i p  - I 
I 

Phone #s (opt~onal) Home ( ) Of f~ce ( ) I 
I Your nonproft employer (college, un iv  private school, research instrtutlon, etc )) 

1 If your spouse IS also ellglble under the rules glven at left, please provlde I 
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865 



Monoclonal Antibody 

for murine immunoglobulins 

The save time - 
The ?' LISA method employed yields a 
rapid and dramatic color development 
in the presence of positive clones. It's 
faster than conventional RIA and can 
be used with visual, manual spectro- 
photometric, or fully automated 
processing. 

They avoid trouble - 
Our reagents are pretested and opti- 
mized in each screening system to 
prevent unwanted variables from 
spoiling your results. 

They're complete and 
ready to use - 
Detailed protocol and specific titer 
information are provided with the 
pretested components: 
Enzyme-conjugated second antibody 
Color development agent 
Dilution buffer 
Washing buffer 
Substrate buffer 
Our technical bulletin illustrates how 
easy it is to use the ELISA method. 
Send for it. 

Horseradish Peroxidase 
Sheep F(ab1), anti-mouse Ig - 
Horseradish peroxidase 
conjugated, l m l  
o-Phenylenediamine, lyophilized 
Dilution, washing and substrate buffers 
NEI-601(- 10,000 assays) 
Goat anti-mouse Ig - 
Horseradish peroxidase 
conjugated, lrnl 
o-Phenylenediamine, lyophilized 
Dilution, washing and substrate buffers 
NEI-602 (- 20,000 assays) 

Alkaline Phosphatase 
Sheep F(abt), anti-mouse Ig  - 
Alkal ine phosphatase 
conjugated, lrnl 
p-Nitrophenyl phosphate, lyophilized 
Dilution, washing and substrate buffers 
NEI-603 (- 10,000 assays) 
Sheep anti-mouse Ig  - 
Alkal ine phosphatase 
conjugated, lm l  
p-Nitrophenyl phosphate, lyophilized 
Dilution, washing and substrate buffers 
NEI-604 (- 20,000 assays) 
Not for use n humans or clinical diagnosis. 

New England Nuclear 
549 Abanv Street Boston Massachusetts 02118 
call toll frek 800-225-1572 Telex: 94-0996 
(In Massachusetts and Internatonal: 617-482-9595) 

In Europe: 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 ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
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. 

Editorial Board 
1981: PETER BELL, BRYCE CRAWFORD, JR., E.  PETER 

GEIDUSCHEK, EMIL W. HAURY, SALLY GREGORY 
KOHLSTEDT, MANCUR OLSON, PETER H. RAVEN, WIL- 
LIAM P. SLICHTER, FREDERIC G. WORDEN 

1982: WILLIAM ESTES, CLEMENT L. MARKERT, JOHN 
R. PIERCE, BRYANT W. ROSSITER, VERA C. RUBIN, 
MAXINE F. SINGER, PAUL E .  WAGGONER, ALEXANDER 
ZUCKER 

Publisher 
WILLIAM D. CAREY 

Assoc~ate Publisher: ROBERT V. ORMES 

Editor 
PHILIP H. ABELSON 

Editorial Staff 
Assistant Managing Editor: JOHN E.  RINGLE 
Production Editor: ELLEN E.  MURPHY 
Business Manager: HANS NUSSBAUM 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J .  

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, 
COLIN NORMAN, R. JEFFREY SMITH, MARIORIE SUN, 
NICHOLAS WADE, JOHN WALSH 

Research News: RICHARD A. KERR, GINA BARI 
KOLATA, ROGER LEWIN, JEAN L. MARX, THOMAS H. 
MAUGH 11, ARTHUR L. ROBINSON, M. MITCHELL 
WALDROP 

Administrative Assistant, News: SCHERRAINE MACK; 
Editorial Assistants, News: FANNIE GROOM, CASSAN- 
DRA WATTS 

Senior Editors: ELEANORE BUTZ, MARY DORFMAN, 
RUTH KULSTAD 

Associate Editors: SYLVIA EBERHART, CAITILIN GOR- 
DON, LOIS SCHMITT 

Assistant Editors: MARTHA COLLINS, STEPHEN 
KEPPLE, EDITH MEYERS 

BookReviews: KATHERINE LIVINGSTON, Editor; LIN- 
DA HEISERMAN, JANET KEGG 

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Production: NANCY HARTNAGEL, JOHN BAKER; ROSE 

LOWERY; HOLLY BISHOP, ELEANOR WARNER; JEAN 
ROCKWOOD, LEAH RYAN, SHARON RYAN, ROBIN 
WHYTE 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; GERALDINE CRUMP, CORRINE HARRIS 

Guide to Scient$c Instruments: RICHARD G. SOMMER 
Assistants to the Editors: SUSAN ELLIOTT, DIANE 

HOLLAND 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Permis- 
sions, 467-4483; Research News, 467-4321. Cable: Ad- 
vancesci, Washington. For "Information for Contribu- 
tors," write to the editorial office or see page xi, 
Science, 25 September 1981. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L.  CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N.  
Michigan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
9021 1: Winn Nance, 11 1 N. La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

Centenary of Joel H. Hildebrand 
November 16, 1981, marks the 100th birthday of Joel H.  Hildebrand. This 

venerable scientist has led a rich life with many achievements. One could 
speak in praise of his writing skill; in admiration of his athletic accomplish- 
ments, his appreciation of classical music, his respect for the outdoors; in 
gratitude for his public service in two World Wars and as  president of the 
American Chemical Society, president of the Sierra Club, manager of the 
U.S. Olympic ski team of 1936, and chairman of the Academic Senate of the 
University of California at Berkeley. But we would like to focus on the 
model he gives us  to emulate as a scientist and teacher. 

Hildebrand's investigations of the solubility of various nonelectrolytes 
helped shape our thinking about the liquid state. H e  began with insightful 
demonstrations of the importance of molecular interactions in solutions, 
and these led to  his early recognition that entropy provided the primary 
conceptual framework within which to understand solubility behavior. His 
reformulation of Trouton's rule by comparing entropies of vaporization at 
fixed molar volume placed this important rule on a more sound theoretical 
footing. H e  provided us with a useful definition of regular solutions and 
defined the solubility parameter with which to codify solubility behavior. 
H e  was one of the earliest to make use of radial distribution functions 
determined by x-ray diffraction as  indicators of molecular packing in 
liquids. H e  first recognized the intense optical absorption that occurs when 
certain liquids are mixed and thereby discovered what we now call charge- 
transfer complexes. Recently, he proposed a simple but effective theory of 
the viscosity of liquids. His latest research paper, published in 1981, con- 
cerns the state of hydrogen in liquid metals. 

While contributing to the advancement of science with these fundamental 
ideas, he also established a reputation as  a science teacher par excellence. 
In the course of his career, he has challenged and charmed some 40,000 
first-year students, many of whom may have forgotten the oxidation states 
of manganese but remember with pleasure the excitement and inspiration 
conveyed by Professor Hildebrand in his freshman lectures. 

These are days of waning support for science education in our nation's 
capital. This attitude can only tend to diminish the enthusiasm and energy 
which our younger academic colleagues bring to their teaching responsibil- 
ities. In such times we can all benefit by reading again some of Hildebrand's 
remarks about science and teaching in his Remsen Lecture to the Maryland 
section of the American Chemical Society on May 27, 1949: 

"A university should be primarily not a place of compulsions but one of 
opportunities. 

"Freshmen . . . are more dependent upon good teaching than at any later 
period. It is, therefore, more of a challenge to teach at this stage and more of 
an art to do it well. 

"I and my colleagues have experimented for many years upon the 
problem of presenting chemistry to  students in such a way as  to  activate 
their minds, to stimulate them to develop some degree of skill to think and 
act scientifically. 

"If we are trying to help graduate students to become scientists, should 
we not begin by treating them as scientists? Should we not encourage in 
them the qualities of the scientist, such as  imagination, originality, judg- 
ment, and curiosity? 

"The discovery of truth and its transmission to others belong together, 
and their joint exercise can afford satisfactions greater than either one 
practiced by itself." 

These are ideas which should be remembered. Putting them into practice 
is a fitting way to wish Joel Hildebrand a happy 100th b i r t h d a y . - G E o ~ ~ ~  
C. PIMENTEL and KENNETH S. PITZER, Department of  Chemistry, Univer- 
sity of California, Berkeley 94720 






