
1 January 1982 Vol. 215 No. 4528 

SCIENCE 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 





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

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

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

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

Get your money at any time. 

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

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

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

Changing employers? Take SRAs with you. 

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

Full information. 

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

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

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE INFORMATION KIT. 

I Teachers Insurance and 
I Annu~tv Assoc~at~on of i ~meri;a-College Retirement 

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

I Please send me full details I about TIAA-CREF Supplemen- 
I tal Retirement Annuities, the 
1 flexible tax-deferred annuity plan that offers the opportunity to accumu- 

I late funds for additional reiirement income and the option for cash 
I withdrawal. 

I 
I 

I Name I 
I Address I 
I ,It, I 
I 

Z ~ p D a t e  of Birth- 
I 

I State I 
I Name of Institution I 

Please let us know if you are participating in a TIAA-CREF retirement plan ! at your institution. YES O N O  I S1182 S 
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Male fawn of the white-tailed deer 
(Odocoilrrts l~irgitliclizu.~), 5 weeks old. 
Fawns of that age derive most of their 
energy from mllk and the remainder 
from vegetation. They run about 450 
meters in a play bout. When deprived 
of part of their milk, they continue to 
play. rest more, and compensate by 
increased grazing. See page 85. [Rich- 
ard Altieri, P.O. Box 399, Tully. New 
York 131591 



OPEN FORUM 
Sponsored by the A A A S  Committee on  Science, Engi- 

Pure Politics and 
neering, and Public Policy and the A A A S  Congression- 
al Science and Engineering Fellows Program 

Major Future Science and Technology Issues The Swine Flu Affair 

What Lies Ahead for Science and Technology 
Policy 
Current Science Issues-The Continuing DNA ArthurM. Silmtein 
Controversy 
Science and Engineering Fellows in the ward M. Kennedy's 
Congressional Arena 

Representatives of congressional committees con- 
cerned with science and technology will participate. 

investigation, political manipulation, and sheer bad 
WHEN: Tuesday, 5 January 1982, 6:00 p.m. to 7:30 p.m. luck that shaped the program "like a Greek drama over 

which serious and competent government officials 
WHERE: Capital HiltonISenate Room could exert little control." His account provides both 

No-Host Reception follows 

The Open Forum gives members of the science and 
engineering communities an opportunity to  express 
their views on  public policy issues t o  the A A A S .  

and means to achieve a balanced energy Geared for the scientific and technical spe- 
cialist making the transition to management, 

approx. 280 pp. (1-09457-9) 1981 $22.50 this "how-to" guide shares practical tech- 

AQUATIC CHEMISTRY niques for effective two-way communication, 
productive meetings, recognizing the cre- 
ative professional, and coping positively 
with difficult subordinates. 
275 pp. (1-05523-9) 1981 $19.95 

Order through your bookstore or write to Maribeth 
Anderson Payne, Dept. 2-1140. 
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SCIENCE 
ENGINEERING 

AND 
DIPLOMACY 
FELLOWSHIP 

Applications Invited 

The American Association for the 
Advancement of Science (AAAS), in 
cooperation with the Department of 
State, is seeking applicants for two 
Science, Engineering, and Diplomacy 
Fellowships. Fellows will spend 1 
year, beginning 1 September 1982, 
working as staff officers in appropriate 
Bureaus of the Department of State, 
for example, the Bureau of Oceans and 
International Environmental and Sci- 
entific Affairs. 

Potential assignments may include 
assisting in developing and negotiating 
procedures with coastal nations for the 
conduct of marine scientific research, 
working on various international as- 
pects of energy andlor nuclear nonpro- 
liferation, assisting in monitoring and 
examining bilateral scientific and tech- 
nical agreements, performing analysis 
in politico-military areas such as stra- 
tegic forces questions, or helping to 
carry out new Department of State 
responsibilities for coordinating the 
international science and technology 
activities of more than 29 federal 
agencies. 

Prospective fellows must demon- 
strate exceptional competence in some 
area of science or engineering, be Bexi- 
ble, have some experience andlor a 
strong interest in applying knowledge 
toward the solution of problems in the 
area of foreign affairs, and have a 
Ph.D. or equivalent in years of experi- 
ence. 

Salary will be at the GS 11 or GS 
12 level depending on education and 
experience. (For reference, GS 12, 
step 1 salary level is approximately 
$25,000.) A secret security clearance 
process will be initiated by the Depart- 
ment of State after selection. The se- 
cret level clearance must be obtained 
before a selectee can begin work in the 
Department. 

Deadline for receipt of application is 
19 February 1982. For ao~lication de- . . 
tails and materials write: 

Science, Engineering, and 
Diplomacy Fellows Program 

AAAS 
1776 Massachusetts Ave., NW 

Washington, D.C. 20036 

If the nation does not approach air 
pollution control on this basis, we will 
risk spending more than is necessary to 
meet our air quality goals, and limited 
resources will be diverted from more 
productive uses. We believe the l-gram- 
per-mile automobile NO, standard will 
produce no significant benefit and is thus 
a poor bargain for the consumer. 

BETSY ANCKER-JOHNSON 
Environmental Activities Staff ,  
General Motors Corporation, 
General Motors Technical Center, 
Warren, Michigan 48090 

Important Distinction 

In his Nobel lecture (10 July, p. 172) 
on studies in histocompatibility, George 
D. Snell mentions the association be- 
tween H-2 haplotypes and responsive- 
ness to the induction of cleft palate by 
glucocorticoids in mice and notes that 
the susceptible A strain has a relatively 
high spontaneous rate of the same de- 
fect. This is incorrect. The spontaneous 
malformation that A mice have is cleft 
lip, which may or may not be accompa- 
nied by cleft palate (I), whereas the 
corticoid-induced defect is cleft palate, 
and it never occurs together with cleft lip 
(2). The distinction is important because 
the conditions are different in numerous 
respects-etiology , genetics, epidemiol- 
ogy, embryology, morphology, and pa- 
thology-in both mice and people (3). I 
thank Snell for making a complex subject 
lucid and for providing this favorable 
occasion for recalling the facts. 

H. KALTER 
Children's Hospital Research 
Foundation, Cincinnati, Ohio 45229 

References 

1. H. Kalter, Teratology 20, 213 (1979). 
2. F. G. Biddle, Adv. Stud. Birth Defects 1, 88 

(1 979). 
3. J .  Warkany, Congenital Marormations (Year 

Book, Chicago, 1971); A. Burdi et ai., Teratolo- 
gy 6, 255 (1972). 

The condition to which Kalter refers 
was originally described by Reed and 
Snell (I) under the title "Harelip, A new 
mutation in the house mouse." Kalter is 
correct in stating that, in the spontane- 
ous form, cleft lip can occur without cleft 
palate. In the particular strain we were 
studying, however, a derivative of the 
Bagg albinos that was not highly inbred, 
it was observed alone only once in a 
good many cases. In all the other cases, 
some degree of cleft palate was present. 

With respect to the genetics of the 
trait, the induced form is clearly depen- 
dent on the H-2 genotype (2). Because of 

this, I ventured to ask, in connection 
with the cleft lip locus identified by Reed 
and Snell, "Could this have been the 
first identification of H-2?" Subsequent- 
ly, Gasser et al. (3), using congenic lines 
with H-2 differences on different genetic 
backgrounds, showed that the spontane- 
ous form, unlike the induced form, is 
independent of H-2. The speculation im- 
plied in my question is thus not substan- 
tiated, and the difference between the 
spontaneous and induced forms stressed 
by Kalter is further emphasized. 

My thanks to Kalter for raising these 
points. 

GEORGE D. SNELL 
Jackson Laboratory, 
Bar Harbor, Maine 04609 
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Education and Industry 

D. Allan Bromley (Editorial, 10 July, 
p. 159) appears to place the burden on 
industry for correcting a problem 
brought about by the educational estab- 
lishment's failing to keep its own house 
in order. It is not industry that has forced 
the costs of education up and kept facul- 
ty salaries low; it is an interest in re- 
search to the exclusion of education at 
"better" colleges and universities and a 
sad lack of interest in devoting money or 
manpower to improving the quality and 
efficiency of the educational system. For 
example, how extensive is the commit- 
ment of leading "educational" institu- 
tions to programs such as the following: 

Taking advantage of the new person- 
al computer technology to provide quali- 
ty computer-aided instruction for back- 
ground material so that classroom time 
across the country can be more effec- 
tively used for personal interaction. 

Videotaping the best lecturers in ac- 
tion so that faculty time can be saved and 
additional dollars made available for 
graduate or upper-class student assist- 
ants. 

Arranging with large corporations to 
pay the tuition of students selected, say, 
at the end of their sophomore year who 
would agree to work for that corporation 
for some period after graduation. 

Improving utilization of summer va- 
cations or long academic breaks to in- 
crease overall financial efficiency. 

Finding ways to safeguard academic 

SCIENCE, VOL. 215 



freedom without a tenure system that 
effectively prevents many schools at all 
levels from keeping up with changing 
times. 

It should come as no great surprise 
that many of the most capable teachers 
are leaving universities, colleges, and 
secondary schools for more rewarding 
jobs in industry. Having been compelled 
to go into industry because of the job 
market in academic physics and astrono- 
my in the early 1970's, I would not now 
return to the academic community even 
though I love teaching. This is partly due 
to the financial rewards and the more 
challenging environment of industry and 
partly due to the lack of any real interest 
(reflected in hiring, promotions, and sal- 
ary) on the part of universities in provid- 
ing the product which is so desperately 
needed-quality education at a reason- 
able price. That educational programs 
are as good as they are in the face of 
institutional disinterest is a credit to the 
strong personal commitment of many 
faculty members. It is largely up to the 
college and university administrators 
themselves to find solutions to problems 
which they have in large part created. 

JAMES R. WERTZ 
Defense and Space Systems Group, 
TR W Znc., 1 Space Park, 
Redondo Beach, California 90278 

Space Shuttle: 
Remote Manipulator Arm 

The article "Shuttle launch expected 
soon" (News and Comment, 9 Oct., p. 
160) by R.  Jeffrey Smith contains a de- 
scription of the remote manipulator arm 
that requires elucidation. Smith de- 
scribes the arm as having three joints. 
Technically speaking, the arm has six 
joints: shoulder yaw, shoulder pitch, el- 
bow pitch, wrist pitch, wrist yaw, and 
wrist roll. 

The $100 million (Canadian dollars) for 
the development of the remote manipula- 
tor arm was contributed entirely by Can- 
ada to the U.S. Space Shuttle Program. 
The National Aeronautics and Space Ad- 
ministration will procure the next three 
arms for only $25 million (Canadian dol- 
lars) each. 

BENJAMIN J. BOURGEOIS 
Houston Astronautics Division, 
McDonnell Douglas Technical Services 
Company, Znc., 16441 Space Center 
Boulevard, Houston, Texas 77058 

Erratum. In the report entitled "Autoimmune 
encephalomyelitis: Simultaneous identification of T 
and B cells in the target organ" by U. Traugott et al. 
(11 Dec., p. 12511, the name of the fourth author 
should have been S.  H. Stone. 

ENVIRONMENTAL SCIENCE AND 
ENGINEERING FELLOWSHIPS 

Applications Invited 
The American Association for the Advancement of Science (AAAS) ~nvites applica- 

tions for summer environmental science and engineering fellowships. Applications are 
invited from postdoctoral to mid-career scientists, engineers, and other appropriate 
professionals. Six such fellowships are available for the summer of 1982. The deadline 
for applications is 1 February 1982. The 10-week appointment begins approximately 1 
June 1982 and lasts until approximately 15 August 1982. The awards will be announced 
prior to 15 April 1982. 

The persons selected will work closely with the Environmental Protection Agency's 
Office of Strategic Assessment and Special Studies (OSASS) and assist it in identifying 
and assessing the significance of long-range environmental problems and opportunities. 
The award consists of a taxable stipend of $550 per week and a nominal additional 
amount for temporary relocation expenses and travel in connection with the fellowship. 

Each awardee will undertake a focused, future-oriented research project of mutual 
interest to the Fellow and one of EPA's research or program offices and prepare a report 
at the completion of the summer's work. The selection of projects and research approach 
will be designed to meet the purpose of the program stated above as well as to fit the 
individual Fellow's professional goals. Broad areas of research interest within EPA 
include mobile source air pollution; oxidants, gases, and particles; hazardous municipal 
wastewater and spills; drinking water; solid hazardous waste; chemical testing and 
assessment; pesticides; radiation; and energy. 

Candidates are expected to be postdoctoral to mid-career professionals, to be critical 
thinkers, articulate, adaptable, and able to work with a variety of people from different 
professional backgrounds. Persons may apply from any physical, biological, or behavior- 
al science or any field of engineering or any other relevant professional field. 

Persons interested in further information and details on selection criteria and require- 
ments should write to: Environmental Science and Engineering Fellowship Program, 
American Association for the Advancement of Science, 1776 Massachusetts Avenue, NW, 
Washington, D.C. 20036. 

I 

Compiled and edited by 
Michele M Newman and 

Madelyn A. McRae 

This indispensible reference reviews nearly 1,000 films from all 
areas of science, It provides detailed summaries, evaluations, and 
complete ordering information for films appropriate to students, 
teachers, professionals, and general audiences. The reviews are 
grouped by Dewey decimal category, Subject-title and film dis- 
tributor indexes also make them easy to use. A must for the li- 
brarian, the science teacher, or the curious browser, 

182 pages 1980 
Cloth: ISBN 87168-304-7 $14,00 
American Association for the Advancement of Science, Dept. 
FL3S, 1515 Massachusetts Avenue, N.W., Washington, D.C, 
20005 
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THE NEW 
AAAS SCIENCE 

easy-to-read 13" x 26" wall COVER FeZ: 14 striking full-color reproductions 

of Science covers, with detailed CALENDAR ~ ~ ~ y k , " , " $ y e c o n t r i b u t o r s  

dates of AAAS meetinqs, symposia, - - 

FOR 1982 
and conferences 
legal holidays 
AAAS membership information 
large blocks for making notes 

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

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

I I - - - I m ' - - - - - 4 1 4 1 -  

Please mail me . copy(ies) of the 1982'Sclence Cover Calendar (55.00/ 54.50 to  A44.S members). 

Name Address 

City State Zip 

copy(ies) to a friend (55.00/54.50 to A44.S members). 

Address 

State Zip 

Calendar, Dept. C82, 1515 Massachusem Ave., NU! Washington, DC 20005. 
be prepaid. Please allow 6-8 weeks for delivery 
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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. 
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Luck, Merit, and Peer Review 
Every year the National Science Foundation spends a billion dollars, 

mostly on the support of research. A recent report commissioned by the 
foundation* suggests that chance enters significantly into decisions of the 
peer review system by which NSF evaluates funding requests for scientific 
research. The report indicates that about 25 percent of NSF decisions would 
be reversed by a different panel. 

"Capital punishment," or loss of grant support, is cruel, but no longer 
unusual, in academia. The notion that chance enters into the decision- 
making process adds a special twist, and this study has raised calls from 
many quarters for elimination of the peer review system-a reaction not at 
all justified by the findings. Distribution of research funds in block grants to 
states or by random lottery, both of which have been suggested, would 
foster mediocre research. 

We have become chary. We insist on certainty whether or not it is 
practical. We want zero levels for pollution, accountability of school 
teachers for what our children learn, and guarantees that the products we 
buy will not break, wear out, or cause injury. If disappointed, we sue for 
damages. 

But honest scientific research is a gamble. The peer review system is 
probably the best method the NSF has for placing its chips. Every time a bet 
is placed, something is risked. We might reduce the uncertainty considera- 
bly by doubling the number of readers for each proposal. Would this be 
worthwhile? 

In the peer review system, a proposal is evaluated independently by 
"peers" chosen from a pool of reviewers qualified in the area of the 
proposal. In most areas, only proposals rated "excellent" or "very good" 
have been funded in recent years. Budgetary constraints undoubtedly 
prevent the funding of many worthwhile proposals. 

Since research proposals are by their very nature speculative, it would be 
dishonest to propose funding for research already completed. Therefore it is 
not surprising that reviewers disagree substantially on the value of proposed 
research, the ability of the scientist, and the level of funding required. 

,How likely is it that one panel of five will disagree with another? 
Suppose there are 20 qualified reviewers for a proposal, all of whom give 

an opinion. If 13 of them are in favor of the proposal and seven are against 
it, the majority opinion will carry and the proposal will be funded. If, 
however, five reviewers are chosen at random from the 20, slightly more 
than 20 percent of the proposals they evaluate will not be funded. If only 12 
of the 20 eligible reviewers favored the proposals, 30 percent of the time a 
"wrong" result would occur. In the three fields considered by the report, 
between 24 and 30 percent of the decisions would have been reversed by a 
different panel. 

The report itself concludes: ". . . our research both in this and in other 
studies in the sociology of science indicates that concerning work currently 
in process there is substantial disagreement in all scientific fields." 

In this situation there is less than meets the eye. It is not in the least 
amazing that opinion varies in every scientific field on the most promising 
avenues for investigation. Nor is it surprising that differences surface in the 
evaluation of proposals which are, at best, an impermanent and imperfect 
reflection of the scientist's thoughts about the logical next step. 

Despite our best efforts to reduce the inherent unfairness of life and to 
minimize errors, some risks and some faults will remain. We want to spend 
our tax dollars wisely. The nation needs scientific research, but we cannot 
buy it by the yard and return the unused portion to get our money back. We 
cannot know for sure what research will pay off. We must accept the fact 
that uncertainty is inherent in the system.-ALLAN H. CLARK, Dean, 
School of Science, Purdue University, West Lafayette, Indiana 47907 

*J. R. Cole and S. Cole, with the Committee on Science and Public Policy, Peer Review in the 
National Science Foundation: Phase Two of a Study (National Academy of Sciences, Washing- 
ton, D.C., 1981). 






