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Here's a system that goes wherever you ga.. 
and it goes for less than $3100.* 
This low-cost traveler can help bridges, 
forests, telephones, aut 
solar systems ... and you. 

Now there's a sensible answer for 
small data logging projects. Whether 
they take you to the engineering lab, a 
plant, or the field. It's a portable system 
based on HP's new 3421A Data Acquisi- 
tion/Control Unit. We combine this por- 
table powerhouse with HP's 41CV hand- 
held computer and peripherals to give 
you a IQW-COS~ data logger that offers 
surp-perfo-. 

For example, this system can auto- 
matically scan up to 30 channels, 
measure ac or dc volts, make 2- or 4- 
wire resistance -ts, moni- 
tor digital inputs, and even provide 
digital outputs. 

Mt iv i ty  of 1 pV and 300,000 count 
resolution let you detect d &ah 
ban t r ansdm such as RTD's, thermo- 
couples and thermistors. High accuracy 
(0.01% full scale), d e n t  noise rejec- 
tion (120 dB), and electronic cali'bmtion 
mean you get answers you can trust... 
even in noisy industrial enviro- 
What's more, reference junctions and 
s o h p r o g r a m s ~ m e a s u r e -  
ments by giving you d t s  directly i 
engineering units. 

But you also need flexi'bility in a 
portable data logging system. That's 
aswed by the canveniem HP-IL inter- 
face and 3421A adapt&&?. With the 
11CV, you can easily pmgmn the system 
to do your your way. 
HP'sDigitalc'asSetteDrrveletsyou 
mre programs for easymull. And you 
~ P 1 9 0 s t o r e d a t a f o r l a t e r ~ I h  
h e  lab. With I P S  Themnsl Printer/ 
PIottery you can see mtmummat results 
hmdately. With the 3421A, you can 
gade acrmracy for speed. Choose 5%-digit 
nsolu?hn to detect &ages. Or, if 
you're interested in spwi, select a kit 
30 readiogs per second with 3%-t 
nsolutlon. When ac power is avralleble, 
you can plug into an outlet, but ifpower 
failsyauhavebamyba&lpfor*- 

I 

terrupted operation. In remote locatiow, 
you can operate totally fnrm battery 
power. A "sleep" mode conserves power 
by pu* on d b y  
until needed. Witb I@-IL you can even 
upgradetothewaepowerfUlHP85 
personal coaiputer * tougher data- 
logsins tasks. 

Thisnewsystemopensthedoorto 
countless data loiggiog tasks you'd have 
p m h d y  t d k d  manually. ..if at ail. 
For exmag@, in the eleamnb lab you 
cpn check PC-board temphlm pro- 
files.Inprooessphtsyo€lw*y 
d ~ s p o t c h e c k s o n l e v e l s ~ p ~  
tempimman8*m*. civil 
engimm au do life tegts an strucm 
sUEh~~bridJpbymeaming 
the nahraoic e&ct on 

A data logger in a fish hatchery? Yes, 
thissystemcandtorwaterlevel,SXYW 
rates, aad to produce the 
best mixture of sares~n and well water 
for optimum fish growth. The forest in- 
dustry could even put this system to 
work in s tdy ing  the effects of clear cut- 
t i n g o n ~ ~ b y I I k o n i t s r i o g  
soil temwr~ure in various lomtiolls. 

Wh& you're in a manufiamiq 

c a n g i v e y o u p n e c i s i o n ~ a t  
low cost. A coPlrlplerc sqrstem, indudkg 
the 3421A, 41CV, Digital casette Drive, 
Thermal Printer/Ffotter, and HP-IL 
interface, goes for less than $3100. So 
pack this system up in its convenient 
carrying case and take it along.. . 
wherever you go. 
Get all the details by calling your 

l o c a l W , s a k s o B k s ~ i n t h e  
telephone dimetory white pages. Ask 
for a sales engineer in the electronic 

HtEWLETT 
r PACSfiMB -' J 
' Price- qhown are slylgFpfed USA list price 



ISSN 0036-8075 

15 July 1983 
Volume 22 1, No. 4607 SCIENCE 

LETTERS Diabetes and Diet: K. O'Dea; Funding University Research: H .  H. Johnson; 
Health Rights in El Salvador: J .  Layorz and M. A. Collins; Politics and 
Science: G.Anker1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  214 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EDITORIAL A Call for Educational Reform: G. T.  Seaborg 219 

ARTICLES Sulfur Diagenesis in Everglades Peat and Origin of Pyrite in Coal: 
2. S. Altschuler et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221 

The Chromosomal Basis of Human Neoplasia: J .  J .  Yunis . . . . . . . . . . . . . . . . . . . . . .  227 

Structure of a Mouse Submaxillary Messenger RNA Encoding Epidermal Growth 
Factor and Seven Related Proteins: J .  Scott e t  al. . . . . . . . . . . . . . . . . . . . . . . . .  236 

NEWS AND COMMENT Acid Rain, a Year Later . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  241 

The Apology of Yellow Rain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NIH Pays a Price for "Stability" 243 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Firing Spotlights Plutonium Exports. 245 

Briejing: Congress Looks Fondly on Science and Technology; A People's 
Medical Society; ESA Wants to Help Build a Space Station; San Diego 
Picks Sodium Over the S t a r s . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RESEARCH NEWS onc Gene Related to Growth Factor Gene 248 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Space Telescope (I): Implications for Astronomy 249 

Eye on the Universe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250 

Surviving Heat Shock and Other Stresses..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  251 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Emission Control Will Control Acid Rain . .  254 

BOOK REVIEWS A Calculating People, reviewed by R. V .  Wells; Little Sparrow, R. E. Rider; 
Physique and Delinquent Behavior, J. M. Horn; Embryos, Genes, and 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Evolution, P. Alberch; Books Received 255 

BOARD OF DIRECTORS E~~$"~$&T~~:,";zE~ ANNA J. HARRISON DAVID A. HAMBURG ROBERT W. BERLINER NANCIE L. GONZALEZ 
President President-Elect LAWRENCE BOGORAD WALTER E. MASSEY 

CHAIRMEN AND MATHEMATICS (A) PHYSICS (0) CHEMISTRY (C) ASTRONOMY (D) 
SICRLTARIES OP L i i n  ~ a r s  James A. Krumhansl Murray Goodman Paul W. I.(odge 

M A S  SECTIONS Lynn Arthur S t m  Ron M. S~ncla~r W~lllam L Jolly Donat G Wentzel 

PSYCHOLOOY (J) SOCIAL. ECONOMIC. AND POLITICAL SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M) 
Jan& T. Spew Kenneth J. Arrow Damel J. Kevles Enc A Walker 
Bert F. Green Davld L. Sills David L Hull W. Edward Lear 

DENTISTRY (R) EDUCATION (0) Erl, Jahanoen PHARMACEUTICAL SCIENCES (S) INFORMATION, COMPUTING. AND COMMUNlCATlOh 
Hans 0. Andersen Stanley A Kaplan Robert Lee Chanrand 
Pager 0. OlsM Har3d M. Fullrner Dav~d A. Knapp Madel~ne M. Henderson 

DIVISION8 ARCTIC DIV1810N PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN 0 

Anhur M. Pearson Gunter E. Weller R~chard Jahns Alan E Lev~ton Walter S Whlnord M Michelle B; 
President Execwe Secretary Pres~dent Execut~ve D~roctor Pres~dent Execut~ve O I ~ H  

cucumstsnms not f a i i ~ k  wllhln the b ~ r  use prowsons of the Copyright AG IS granted b AAAS to ljbranes and oth& users reg Gel-w wtlh 16 C; jnghtEle&aiKe c&~~(ccc) ~ra t%act& i ,k~ ;& %- 
vlw, grovidad that the base lea of f 1 pm copy plus $0 10 per pa e a paid dlrecljy lo ZCC 21 Congress Street Salem. Massachusetts 01970 ?he tdent~flcat~on code lor Scene8 IS 0036.8075 83 $1 * 10 
PabrurtW Send Form 3579 lo Scmncu, 151 5 MasteChusetU !venue NW Washington D C 20005 SclefI~e s ndexed n the Renders Gude fo Perodfca! Lderafure and n several SpeclallZed Indexes 



AMERICAN ASlOCIATION FOR THE ADVANCEMENT OF SCIENCE 

REPORTS Peroxidase-Catalyzed Removal o f  Phenols from Coal-Conversion Waste Waters:  
A .  M .  Klibanov, T . -M.  Tlr, K.  P .  S c o t t . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Holocene Timberline Fluctuations in Jasper National Park, Alberta: 
M .  S .  Kearney and B .  H .  L~lckrncln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ages Estimated from a Diffusion Equation Model for Scarp Degradation: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . M .  Colmun and K.  Watson 

Anthropogenic Chlorofluoromethanes in the Greenland and Norwegian Seas: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J .  L .  Bulli.ster and R .  F. Weiss 

. . . . .  Is There Any Chlorine Monoxide in the Stratosphere?: M .  J .  Mlrrnrna et al. 

Neptunium and Americium Speciation in Selected Basalt, Granite. Shale. and 
T u f f  Ground Waters: J .  M .  Clevelcmi, T. F. Rees, K .  L .  N u s h . .  . . . . . . . . . . . .  

Inhibitory Role o f  the Endothelium in the Response o f  Isolated Coronary 
. . . . . . . .  Arteries to  Platelets: R .  A .  Cohen, J .  7. Shepherti, P .  'Zil. Vunhoirtte 

Simian Sarcoma Virus onc Gene. v-sis. Is Derived from the Gene (or Genes) 
Encoding a Platelet-Derived Growth Factor: R .  F.  Doolittle et al. . . . . . . . . . .  

Rapid Changes in Tree Leaf Chemistry Induced by  Damage: Evidence for 
Communication Between Plants: I.  T .  Bultiwin and J .  C .  Schzrlti . . . . . . . . . . . .  

Cooperative Immunoassays: Ultrasensitive Assays with Mixed Monoclonal 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Antibodies: P .  H .  Ehrlich and W .  R .  Moyle . .  

Basement Membrane Collagen: Degradation by  Migrating Endothelial Cells: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T .  Kalebic et al. 

Murine I-AP Chain Polymorphism: Nucleotide Sequences o f  Three Allelic I-AP 
. .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Genes: E. Clwi et al. ... ... 

Peptide Cotransmitter at a Neuromuscular Junction: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M .  E.  Atiams and ,Zil. O'Shrrr 

Synthesis and Secretion o f  the Plasmid-Coded Heat-Labile Enterotoxin o f  
. . .  Esc,heric,hiu coli in Vibrio cholerae: R .  J .  Neill, B .  E .  Illins, R .  K .  Holrnes 

A Cancer-Associated Lactate Dehydrogenase Is Expressed in Normal Retina: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R .  A .  Sucr\.edra and G. R .  Antier.ron 

Eye Dominance Columns from an Isogenic Double-Nasal Frog Eye:  C .  F .  Itie, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . E .  Frnse r .R .L .Meyer  

Immunochemical Localization o f  NADP-Specific Isocitrate Dehydrogenase in 
Esc,heric,hiu c,oli: J .  R .  Sn.rzjfhr~1. P.  J .  ~Mc~lloy. H .  C .  R e e ~ ~ e s  . . . . . . . . . . . . . . .  

'HY NELKIN SHEILA E. WIDNALL WILLIAM T. GOLDEN WILLIAM D. CAREY 
i. SAWYER HARRIET ZUCKERMAN Treasurer Execut~ve OR~cer 

LGY AND GEOGRAPHY (€1 
- .  Merriam 
!as Dutro. Jr. 

4L SCIENCES (N) 
I Kretchmer 

Lowenste~n 

TICS (U) 
E. Moses 
J. Wegman 

BIOLOGICAL SCIENCES (G) 
Charlone P. Mangum 
Waiter Chavin 

AGRICULTURE ( 0 )  
Leo M. Walsh 
Coyt T. Wllwn 

ANTHROPOLOGY (H) 
Richard A. Gouid 
Priscilla Reinlng 

INDUSTRIAL SCIENCE (P) 
Nat C. Robertson 
Robert L. Stern 

ATMOSPHERIC AND HYDROSPHERIC (W) GENERAL (X)  
Hans A Panofsky Lora M Shelds 
Bern~ce Ackerman Rodney W N~chois 

lerlcan Assoc~at~on for the Advancement of Sclence was founded in 1848 and Incorporated In 1874 Its objects 
rrther the work of sclentlsts, to facllltate cooperation among them to foster sc~ent~flc freedom and responslb~lity 
Ive the effectiveness of science In the romotlon of human welfare and to Increase public understand~ng and 
stlon of the ~mportance and promlse orthe methods of scence n human progress 

COVER 

Wintertime surface conditions in the 
Greenland Sea, with characteristic ice 
floes and overcast skies. Deep uaters 
formed in this region by  convective 
vertical mixing contain measurable 
concentrations o f  dissolved atmospher- 
ic chlorofluoromethanes o f  anthropo- 
genic origin. Recent increases in atmo- 
spheric chlorofluoromethane mixing 
ratios provide valuable new tracers for 
the study o f  ocean circulation and mix- 
ing rates. See page 265.  [John L .  Bullis- 
ter, Scripps Institution o f  Oceanogra- 
phy, University o f  California. La Jolla 
920931 



An e a s i l y  processed v e r s i o n  o f  a  h e a t - r e s i s t a n t  p l a s t i c  shou ld  f i n d  new h igh-  
temperature i n d u s t r i a l  and commercial a p p l i c a t i o n s ,  as w e l l  as promote more use 
o f  advanced composites i n  such aerospace p roduc ts  as a i r c r a f t ,  engines, and 
supersonic  m iss i l es .  The new Hughes A i r c r a f t  Company po ly im ide ,  which wi thstands 
temperatures o f  600°F f o r  l ong  pe r i ods  and much h ighe r  temperatures f o r  s h o r t  
per iods ,  can be processed i n  e x i s t i n g  equipment. I t  uses a  s imp le  one-step 
c u r i n g  process very  s i m i l a r  t o  s ta te -o f - t he -a r t  epoxies. By comparison, p l a s t i c s  
w i t h  equ i va len t  s t r e n g t h  and hea t  r e s i s t a n c e  r e q u i r e  compl icated and expensive 
c u r i n g  procedures. The new m a t e r i a l  w i l l  be produced and marketed under t h e  
t r a d e  name  herm mid^ by N a t i o n a l  S ta rch  and Chemical Corp. o f  Br idgewater ,  N.J. 

Two weather s a t e l l i t e s  a re  be ing  read ied  t o  mon i to r  t h e  Western P a c i f i c  through - 
t h e  end o f  t h e  decade. Under c o n t r a c t  t o  Nippon E l e c t r i c  Company o f  Japan, 
Hughes w i l l  r e f u r b i s h  one Geostat ionary Me teo ro log i ca l  S a t e l l i t e  (GMS) and b u i l d  
another.  The GMS-2 p r o t o f l i g h t  spacecra f t ,  i n  s to rage  i n  Japan s i n c e  1981, w i l l  
be updated and renamed GMS-3a. I t  i s  scheduled f o r  launch i n  August 1984, and 
w i l l  r ep lace  GMS-2. The new spacec ra f t ,  GMS-3b, w i l l  serve as a  back-up. The 
s a t e l l i t e s  w i l l  p rov ide  p i c t u r e s  every 30 minutes, and ga ther  o the r  data. 

NASA's space s h u t t l e  g e t s  o f f  t h e  ground w i t h  suppor t  from Hughes. As t ronau ts  - 
t r a i n  f o r  miss ions on a  s imu la to r  t h a t  uses a  Hughes l i q u i d - c r y s t a l  p r o j e c t o r  t o  
show what they  w i l l  see ou t s i de  c o c k p i t  windows. The p i c t u r e s  a re  b r i g h t e r  and 
sharper  than  home p r o j e c t i o n  T V  because t h e  p r o j e c t o r  con ta ins  an e x c l u s i v e  
dev ice  t h a t  draws on some o f  t h e  technology used i n  l i q u i d - c r y s t a l  watches. 
Other Hughes suppor t  inc ludes :  t echn i c i ans  who ad jus t  and r e p a i r  f l i g h t  
ins t ruments ,  t e s t  equipment, and ground suppor t  equipment; an i n s t r u m e n t a t i o n  
a m p l i f i e r  c a r r i e d  by chase planes; and a  unique radar  and communications u n i t  
t h a t  soon w i l l  se rve  as t h e  space s h u t t l e ' s  eyes, ears,  and vo ice.  

I n  what may be t h e  w o r l d ' s  b i g g e s t  aerospace c o s t  r e d u c t i o n  program, Hughes and - 
i t s  customers, i n c l u d i n g  t h e  U.S. government, have saved $1.8 b i l l i o n  du r i ng  t h e  
p a s t  25 years through t he  ideas  and i n g e n u i t y  o f  company employees. The sav ings 
were documented by t h e  Hughes Cost Improvement Program, i n  which employees a re  
encouraged t o  submit  cos t - reduc t ion  o r  cost-avoidance ideas  on prepared forms. 
Las t  year 6,931 employees submi t ted  ideas  t h a t  saved over $250 m i l l i o n .  One 
n o v e l  suggest ion was t o  r ep lace  o l d  vacuum pumps, used t o  h o l d  semiconductor 
wafers i n  p l ace  du r i ng  t e s t i n g ,  w i t h  inexpensive f i s h  tank pumps mod i f i ed  t o  
r eve rse  t h e i r  a i r  f low.  The annual  savings was $100 per  pump. 

Huqhes Research Labo ra to r i es  needs s c i e n t i s t s  f o r  a  whole spectrum o f  long-term - 
s o p h i s t i c a t e d  programs. Major areas o f  i n v e s t i g a t i o n  i nc l ude :  microwave 
devices, submicron m ic roe lec t ron i cs ,  i o n  p ropu l s i on ,  l a s e r s  and e l e c t r o - o p t i c a l  
components, f i b e r  and i n t e g r a t e d  op t i c s ,  and new e l e c t r o n i c  ma te r i a l s .  For  
immediate cons ide ra t i on ,  p lease  send your resume t o  P r o f e s s i o n a l  S t a f f i n g ,  Dept. 
SE, Hughes Research Labora to r ies ,  3011 Ma l i bu  Canyon Road, Mal ibu, CA 90265. 
Equal  oppo r tun i t y  employer. 

Creating a new world with electronics r------------------  
I  I 

i HUGHES i 
L - - - - - - - - - - - - - - - - - - J  
HUGHES A I R C R A F T  C O M P A N Y  

For more information please write: 
P.O. Box 11803, Los Angeles, CA 90291 
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Health Rights in El Salvador 

We wish to comment on the news 
article by John Walsh (4 Mar., p. 1047) 
about the accounts and conclusions from 
a fact-finding visit to El Salvador by two 
observers representing the Institute of 
Medicine of the National Academy of 
Sciences. Our comments are especially 
timely in view of the recent plan by the 
Reagan Administration to send a team of 
military doctors to the country. 

Walsh writes of political polarization 
that has "caused the deterioration of the 
El Salvadoran health care system," 
making it difficult for well-intentioned, 
apolitical scientific organizations such as 
the AAASINational Academy of Sci- 
ences1Institute of Medicine, "congeni- 
tally shy of such politically charged situ- 
ations," to do much to help. This is a lot 
like the ostrich's hiding its head in the 
sand. To ascribe the deterioration simply 
to political polarization (which certainly 
exists) is to ignore the well-documented 
fact that it is the government, not the 
rebel forces, that shut down the medical 
school and the national clinics, axed 
funds for food and nutrition, and is re- 
sponsible for the harassment, disappear- 
ances, and deaths of hundreds, perhaps 
thousands, of health care workers. What 
does "apolitical" mean in that context? 
Should not the actions of well-inten- 
tioned U.S. groups be based on princi- 
pled stands rather than on fear of politi- 
cally charged situations? We should note 
that the Salvadoran physicians, surely 
recognizing the political and life-threat- 
ening implications, did speak out against 
the government abuses of medical neu- 
trality. Do the professional health groups 
in this country have that courage? 

More and more health care workers 
from the United States and other coun- 
tries have spoken out and have helped in 
a direct way to set up and supply peo- 
ple's health clinics in regions of "popu- 
lar control"-that is, those controlled 
(and protected) by the rebels. These clin- 
ics give badly needed basic medical and 
maternal-nutritional care to a populace 
that was essentially ignored by its own 
government even before the present hos- 
tilities. Widespread vaccination pro- 
grams have been instituted, for example, 
even in parts of the capitol city of San 
Salvador. It should be added that the 
neutrality of the medical personnel is 
respected by the rebel forces. 

The Reagan Administration's move to 
send military doctors may be belated 
recognition of the success of these clin- 
ics among the Salvadoran people. How- 
ever, unlike the popular clinics, but like 
the millions of our tax dollars that have 

gone before, it is a good assumption that 
the skills of the U.S. government-spon- 
sored physicians will not reach the Sal- 
vadoran people who need them most. 

The article, and the final ambiguous 
comments by Thomas Eisner, promote 
the myth of two extremes, in which there 
is no effective action for professional 
organizations that want to temain apoliti- 
cal and not "antagonize" the Salvadoran 
government (the very one responsible 
for the lack of health care and malnutri- 
tion) by identifying with activist political 
groups in the United States. If the orga- 
nizations would act on humane princi- 
ples in this matter, they would, like the 
Salvadoran physicians, find it obligatory 
to take a political position and thus be 
subject to the reactions of their govern- 
ment-the Reagan Administration. 
These reactions will be temporary, how- 
ever, while the sense of justice, good 
will, and honesty that are attributes of 
our people are permanent. 

JOSEPH LAYON 
Department of Anesthesia, 
University of Florida College 
of Medicine, Gainesville 32601 

MICHAEL A. COLLINS 
Department of Biochemistry, 
Loyola University of Chicago, 
Maywood, Illinois 60153 

Politics and Science 

For a long period of time I have been 
concerned by various protests and pleas 
for more or less distinguished scientists 
in the U.S.S.R. that have been undertak- 
en in the name of our association. As a 
member I ask that the AAAS's policy 
about protests and pleas with political 
character be reviewed. In reality, a pro- 
fessional association of scientists serving 
the progress of science includes mem- 
bers with various political opinions; 
therefore, it should avoid becoming in- 
volved in politics as long as government 
action does not directly concern science 
and its development. 

While as a humanist I am deeply con- 
cerned by the fate of all fellow human 
beings in prison in any country, the 
AAAS cannot and should not intervene 
on these individuals' behalf if there are 
not what we can call Galileo-like circum- 
stances, that is, situations in which sci- 
entists are punished because of their 
research (and not because of their politi- 
cal opinion or other activities unrelated 
to their profession). 

G. ANKERL 
CH-1211, Geneva-1 1 (Stand), 
Switzerland 

SCIENCE, VOL. 221 





Now 

Easy as 1,2, 3. 
~ h d  new Nilgene@ Analytical Filter Unit and Filter Funnel are the latest additions to our 

proven line of disposable filterware. Like Nalgene sterilization filter units, these analytical units are 
preassembled and presterilized, ready for immediate use. 

After filtration, you can easily snap the cup of this analytical unit from its receiver. Then 
retrieve the membrane with sterile forceps for analysis or culturing. There's no cleaning, preparation, 
or sterilizing required. Uncomplicated design helps avoid error and contamination. Both the 
analytical filter unit and our new filter funnel are complete, disposable membrane filter systems, 
designed for your convenience. 

Save time, trouble and money. You can order the Nalgene Analytical Filter Unit (Type A, 
Cat. No. 130) and Filter Funnel (Type AF, Cat. No. 140) from a single source-your lab supply dealer. 

Free These are only two of our many new analytical and sterilization filter 
products. For complete information, ask for our latest Nalgene filterware 

literature. Contact your labware dealer or circle the reader service number below. 
Nalge Company, Nalgene Labware Department, Box 365, Rochester, New York 14602 

Nalgme Filter Boducts are intended for laboratory use only. Not for in viho diagnosis or parenterals. 

( - 7 - b  b 
Circle NO. 46 on Readers' Service Card w I Nalge 



15 ~ u l y  1983, Volume 221, Number 4607 SCIENCE 

AMERICAN ASSOCIATION FOR 
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 
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A Call for Educational Reform 
"If an unfriendly foreign power had attempted to impose on America the 

mediocre educational performance that exists today, we might well have 
viewed it as  an act of war. As it stands, we have allowed this to  happen to 
ourselves. We have even squandered the gains in student achievement 
made in the wake of the Sputnik challenge. Moreover, we have dismantled 
essential support systems which helped to make those gains possible. We 
have, in effect, been committing an act of unthinking, unilateral educational 
disarmament." 

This warning sets the tone for the clarion call for educational reform made 
by the National Commission on Excellence in Education. Our report*, 
handed to President Reagan on 26 April, has attracted national attention, 
and there are indications that it will spark widespread remedial action. 

There has been an alarming deterioration of our precollege educational 
system during the past 15 to 20 years. This adversely affects the capacity of 
individuals to adapt to the changing demands of our complex age and the 
ability of our nation to compete in today's world of high technology. The 
deficiency in the quality and quantity of teaching of science and mathemat- 
ics-subjects that are emphasized in a number of countries that are our 
competitors-is undoubtedly a factor in our country's economic decline. 
Lack of scientific literacy threatens the efficient, o r  even adequate, func- 
tioning of our democracy in this scientific age. 

More than 20 million American adults cannot read, write, or comprehend 
the English language. Two-thirds of our high schools now require only one 
year of science and one year of mathematics for graduation. Low salaries 
for science and mathematics teachers have driven large numbers of them to 
better-paid positions in industry and have discouraged college students from 
entering the teaching profession. There is a critical shortage of mathematics 
and science teachers in some 40 states, and half of those newly employed 
are not qualified to teach these subjects. 

The Commission's report includes some 40 implementing recommenda- 
tions in five major categories. Following are some of the more radical, but 
also some of the more important, of these. Requirements for high school 
graduation should include four years of English, three years of mathemat- 
ics, three years of science, three years of social studies, and one-half year of 
computer science. Salaries for the teaching profession need to be increased 
and should be  professionally competitive, market-sensitive (this means 
differential pay), and based on performance (not merely years of service). 
Salary, promotion, tenure, and retention decisions should be tied to  an 
effective evaluation system that includes peer review so  that superior 
teachers can be rewarded, average ones encouraged, and poor ones 
improved or terminated. Recent graduates with mathematics and science 
degrees, graduate students, and industrial and retired scientists should, with 
appropriate preparation, be allowed to teach immediately in these fields. 
The capabilities of science centers should be used for educating and 
retraining teachers. University scientists, scholars, and members of profes- 
sional societies, in collaboration with master teachers, should participate in 
the development of more effective curricula, as they did with success in the 
post-Sputnik period. The federal government should provide national 
leadership in the field of education and assume primary responsibility for 
the support of curriculum improvement; for research on teaching, learning, 
and management of schools; and for teacher training in areas of critical 
shortage or key national needs. It  should also provide financial assistance 
for college students, research, and graduate training. 

The Commission calls on all Americans to  insist on excellence in 
education and to assist in bringing about the educational reforms proposed 
in its r e p o r t . - G ~ ~ ~ ~  T. SEABORG, Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley 94720, and member of the National Commis- 
sion on Excellence in Education 

"Nat~onal Comm~ssion on Excellenx in Educat~on, "A Sa:lon at R~sk :  I h c  Imperat~ve for 
Educar~onal Reform" 1C.S. Deuartment of Educar~on. Washineton. D.C.. .4uril 1983,. 
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