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Who will lead 
the communications 

3 software invasion. 

WE will We're Western Electric. And 
m some of the most important 

products we make for the Bell System are'the 
computer programs laown as sobare. Sobare 
is the step-by-step instructions that tell the hardware 
of your communications system how to function; 
what to do. 

As you read h s ,  we're building the worlds 
most advanced communications sohare center in 
Lisle, finois. The work we do there wdl set new 
standards of q u & ~  productivity and cost control for 
the manufacture of sobare. 

Even no4  advances in sobare are malting 
your communications system smarter. In the 
near hture, it wd allow you a level of personahzed 
phone service undreamed of just a few years ago. 

Western Electric products have helped make 
your communications' system the best i h the world. 
And we're worlting hard to keep it that way 

Western Electric 
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Antarctic Weddell seal (Leptonychotcs 
~ . r d d r l l i )  initiating a dive under the ice 
shelf near Ross Island. Antarctica. The 
length of diving depends on regulated 
blends of anaerobic and aerobic metab- 
olism in different tissues and organs. 
See page 509. [R. Davis, Scripps Insti- 
tution of Oceanography. La Jolla. Cali- 
fornia] 
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Announcing the 6th Annual 

AAAS Colloquium 
on R&D policy 
25-26 june 198 1 
The Shoreham Hotel 
Washington, DC 

This highly successful Col lo-  
quium, sponsored by the AAAS 
Committee on Science, Engineer- 
ing, and Public Policy, wi l l  bring 
together leaders in government, 
industry, and the scientific and 
technical communities to address 
issues relating to R&D and public 
policy-making in the new admin- 
istration. Topics wil l include: 

? Federal R&D * R&D issues in 
the FY 1982 budget Outlook 
for FY 1983 and the future; 

Defense R&D 7 R&D issues in 
thg defense budget Current 
policies and program content 
Trends and future projections @ 

Atternative perspectives on de- 
fense R&D; 
Agency perspectives Ques- 
tion and answer sessions with 
officials of key federal agencies 
on  R&D programs i n  their 
agencies; 
R&D Outlook in the Scientific 
and Engineering Community 
Impacts of new R&D budgets 
and policies on engineering; 
physical, social, and b iomedi~ 
cal sciences; science and en- 
gineering education * Short- 
and long-range outlook for 
health p f  U.S. science and 
technology. 

Research and Development: AAAS 
Report VI, by Willis H. Shapley, 
Albert H. Teich, and Gail 1. Bres- 
low, wil l be provided in advance 
tocolloquium registrants. The Re- 
port covers R&D in the federal 
budget for FY 1982, a review of the 
federal budget process as it relates 
to R&D, and other topics on R&D 
and public policy. Registrants wil l 
also receive the published pro- 
ceedings of the conference. 

Fqr program and registration in- 
formation, write: 
$&D Colloquium AAAS Office 
of Public Sector Programs 
1776 Massachusetts Avenue, NW 
Washington, DC 20036 
or call (202) 467-4310 

Least Publishable Unit 

Recent comments on the Least Pub- 
Lishable Unit (News and Comment, 13 
Mar., p. 1137) in biomedical research 
were appropriate but I feel the phenome- 
non is much more widespread and has 
both effects and causes not touched upon 
in the original article. 

The increase in gratuitous multiple au- 
thorship has tended to discredit genuine 
collaboration. I have served on several 
academic personnel committees where it 
has been seriously argued that coau- 
thored papers should be devalued or 
disregarded in evaluating a candidate's 
suitability for hfring or promotion. Sci- 
ence by committee is often pedestrian 
and opportunistic bibliography trading is 
reprehensible, but research needs more 
rather than less of the synergism that 
arises from genuine peer collaboration. 
A publication ethic that provides further 
dis~ncentives for such work is dangerous 
to the h$t+lth and integrity of scientific 
researcb. 

Journals with lenient review and edito- 
rial pqlicies offer rapid and convenient 
publicatiop and thus attract so many 
papers at all levels of quality that the 
journals themselves are not indicators of 
research quality. The more demanding, 
high-quality journals cease to be a forum 
for discussion of rapidly developing 
fields. 
. There are several reasons fdr the 
Least Publishable Unit phenomenon in 
addition to those mentioned in the arti- 
cle. Among them are 

1 )  "Micromanagement" techniques. 
Agencies thaf fund applied research have 
increasingly dictated not only the prob- 
lem to be solved but also the nature and 
detailed time schedule of the solution. 
There is a strong incentive to get publica- 
tion mileage out of both interim and final 
reports with a minimum of rewriting or 
interpretation. 

2) Reader accessibility. As papers and 
journals proliferate, researchers are able 
to read a smaller fraction of the total and 
tend to concentrate on those dealing with 
their primary disciplines or specialties. 

3)  The sociopolitics of funding. Na- 
tional Science Foundation reviewers are 
specifically asked to comment on the 
research record of the principal investi- 
gator and on institutional capabilities. 
An obvious form of insurance is to have 
as many relevant titles as possible in the 
investigator's bibliography and as many 
of the references as possible from the 
same grqup, institution, or interinstitu- 
tional research clique. 

I agree that one of the best ways to 
deal with the problem is to pay more 
careful attention to the review process, 
but preparing a good review is a demand- 
ing and time-consuming process and is 
often more difficult for a short, fragment- 
ed paper than for a complete and inte- 
grated account. Perhaps the most readily 
implemented suggestion would be to 
abandon the total bibliography as ad 
evaluation tool and require applicants to 
list some specific number of their most 
significant publications and provide a 
brief narrative outlining the importance 
of the work and the nature of the ap- 
plicant's contribution. This approach 
would emphasize quality rather than 
quantity. 

ROBERT W. BUDDEMEIER 
Lawrence Livermore National 
Laboratory, 
Livermore, California 94550 

It is surprising if Science (and the New 
England Journal of Medicine) place the 
blame for multiple short papers on the 
authors. Both jourhals typically impose 
very harsh space limitations as a condi- 
tion for publication, which is often inde- 
pendent of the true size of the scholarly 
work. Journal editors demand that we 
~ u t  the baby in half and then lament the 
fragments that are produced! 

JESSE ROTH 
National Institute of Arthritis, 
Metabolism and Digestive Diseases, 
Zfethesda, Maryland 20205 

Startling !Punctuation 

Gina Bari Kolata (Research News, 6 
Feb., p. 552) writes of the anthropolo- 
gists' quandary over whether or not to 
protect the !Kung Bushmen of the Kala- 
hari Desert in southern Africa. From the 
title on ("!Kung Bushmen join South 
African Army"), the article is peppered 
with startling punctuation: "Botswana 
!Kung," "Namibian !Kung," "!KungW 
or "!Kung'sm about 30 times, "Chum 
!Kwe," a place name, six times. Plainly, 
the ! is no misprint. 

The nonanthropologist reader, wishing 
to understand, asks, what does ! mean? 
Why not write "!Masai7' or "!Kikuyu"? 
Is the ! equivalent io the ! of English? 
Are we English speakers missing a 
chance to express partisanship, enmity, 
favor, disapproval, love, or hate when 
we fail to use our ! in analogous ways, as 
in "!Republican," "Philadelphia !Phil- 
lies," "Des!Moines," "Dayton !Ohio," 
"!bacteriophage," or "nonpuerperal 
!galactorrhea"? 

SCIENCE. VOL. 212 



In order to communicate scientific !in- 
formation clearly ( I ) ,  could the editor 
persuade the author to tell what ! means 
so those not schooled in exotic!lan- 
guages may see the light?! 

NICHOLAS P. CHRISTY 
Ofice of the Chief of Staff ,  
Veterans Administration Medical 
Center, Brooklyn, New Yovk I1209 
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The exclamation points refer to alveo- 
lar-palatal clicks, which are characteris- 
tic of the !Kung language. Such a click is 
made by pressing the tip of the tongue 
against the roof of the mouth and then 
drawing it sharply away, producing a 
hollow, popping sound. 

-GINA BARI KOLATA 

Guinea Worm Disease 

As the International Drinking Water 
Supply and Sanitation Decade begins, 
estimated expenditures of $20 billion to 
$30 billion per year will be necessary to 
achieve the target of providing clean 
water for all by 1990 (1). It is therefore 
important to seize every opportunity to 
maximize the benefits of that effort. By 
giving priority to areas where guinea 
worm disease is endemic for develop- 
ment of a fraction of the sew, safe water 
supplies needed during the Decade, sub- 
stantial additional benefits could be 
achieved at virtually no additional cost. 

Guinea worm disease (dracunculiasis) 
is still a serious impediment to develop- 
ment in some rural areas of Africa, India, 
and the Middle East (2). Sporadic in 
distribution, it is transmitted by drinking 
water contaminated with a small crusta- 
cean (Cyclops) which serves as interme- 
diate host for the parasite Dracunculr~s 
medinensis. Emergence of the worm 
through the skin (usually on the lower 
leg) after a 1-year incubation period 
causes severe local pain, and sometimes 
arthritis. This disease has been shown to 
incapacitate from 30 to 40 percent or 
more of farmers and other villagers for 
periods averaging from 1 to 3 months 
during the annual planting or harvest 
season (3). About 0.5 percent of infected 
persons are permanently disabled. In 
Upper Volta, one study found that al- 
most 7 percent of villagers with guinea 
worm disease died of secondary tetanus 
(4). An estimated 10 million to 48 million 
persons are affected annually (5). 

Guinea worm is the only disease which 
is entirely eliminated by substitution of 
safe drinking water for bad (61, since no 
other mode of transmission exists. With- 
in a year after introduction of safe drink- 
ing water, recurient seasonal infections 
disappear (7). Other strategies for pre- 
venting or treating guinea worm disease 
are unsuitable for mass application 
(2). 

If the Decade succeeds in extending 
drinking water supplies to all who now 
lack them by 1990, guinea worm disease 
will disappear by then. Even so, reliev- 
ing villages of the burden of guinea worm 
disease early in the Decade could pro- 
vide a visible, measurable "health bene- 
fit" as an early indicator of progress of 
the Decade. In addition to eliminating a 
crippling disease, improving agricultural 
output in formerly affected areas, and 
possibly improving nutrition of young 
children in these poor, rural areas, pre- 
vention of guinea worm disease would be 
a tangible stimulus for villagers to help 
build and maintain safe water sources. 

Since the rural population still un- 
served by safe drinking water in the 
relevant World Health Organization re- 
gions of Africa, Eastern Mediterranean 
cauntries, and Southeast Asia is about 
786 million (7), only about 1.3 to 6.2 
percent of the unserved rural popula- 
tions of those regions need to be reached 
with safe drinking water in order to elim- 
inate guinea worm disease. 

To implement the strategy proposed 
here, countries need to determine which 
villages are now affected by guinea worm 
disease (surveillance of this problem is 
easier than for many other diseases), and 
those areas affected by guinea worm 
disease need to be given priority for 
provision of safe water. At a minimum, 
guinea worm disease should be an oblig- 
atory consideration for funding of water 
development projects and for evaliuating 
the success of the Decade. ''Health for 
All" cannot be said to exist so long as 
this eminently preventable scourge per- 
sists. 

DONALD R. HOPKINS 
WILLIAM H,  FOEGE 

Centers for Disease Control, 
Atlanta, Georgia 30333 
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A special issue of Science 
on one of today's most 
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Affordable Science 
T o  the question "What is scientific research," there are several possible 

answers. One reasonable response is that it constitutes an ordered pursuit of 
questions that need and are worth studying. Here the trouble begins. Need 
and worth dance up and down the value scale, depending on where one is 
coming from and on a satisfactory consensus between investigators and 
sponsors. 

That the federal government is not about to abandon science and 
technology is clear enough. In the aggregate, the provisions for support of 
research and development appear robust. Science has been found to be 
affordable across the spectrum from fundamental research to the stage 
where commercialization begins, provided it does not tread on the values of 
the new masters. For  the first time in the postwar partnership of science 
with government, summary judgment has been passed on the legitimacy of 
particular fields of scientific inquiry without the benefit of due process. The 
social and economic sciences have been scored as  flunking the tests of need 
and worth on the scale of government's fiscal values. 

Even more troubling than the star-chamber procedures followed in 
reaching this choice is the implicit judgment that science has nothing useful 
to  say about contemporary dilemmas and issues. For  these matters, it must 
be presumed, neat answers are  to be found in the transition reports. It is 
even possible that the social and economic sciences have been convicted for 
luring government into social experiments and programs that are now 
deemed wasteful and improvident. 

But there are some realities that cast a different light on the need and 
worth of the social and economic sciences. As far ahead as one cares to  
look, for example, the United States will face close encounters with risks 
domestic and foreign, including those of surprise and miscalculation. There 
is little to  show that we  are  well prepared for them. Going further, it would 
seem that while we set about spending $1.3 trillion on our defense forces 
there is a powerful case for honing our skills at conflict resolution. And 
rather than disposing of terrorism by nailing it as  a Soviet conspiracy, it 
would be profitable to  employ science to  search into the formation of 
terrorism and find strategies for their management. As for improving 
productivity in the nation's economy, it should be clear by now that prayers 
and good works will not suffice in the absence of much greater understand- 
ing of economic behavior than we have at  hand. 

The charge being leveled against the social and economic sciences is that 
they are esoteric, meaning that they are practiced by insiders for insiders. If 
this is nonsense, it is nonetheless plain that the same act of public faith that 
legitimizes theoretical and applied research in the physical and life sciences 
has been withheld from the social and economic sciences because the 
benefits are less amenable to  measurement. It  is a Catch-22 situation, and it 
is not likely to improve unless the stronger scientific disciplines come to the 
relief of their embattled colleagues. Isolating the social and economic 
sciences means inflicting damage on integrity of all scholarship. 

The dilemma that is framed by the exclusionary thrust at the worth of 
social and economic research raises unsettling questions as  to  what our 
national science policy is, and how it is decided. Budgetary dispositions 
should be consistent with a policy for science, and not presume to reinvent 
it. It would be a strange species of national science policy that forecloses 
progress toward understanding and illuminating the tides of human choice 
and denies that it is affordable s c i e n c e . - W ~ ~ ~ ~ ~ ~  D. CAREY 
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