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SCIENCE 
Semiconductor synthesis 

T HE next generation of integrated 
circuits will include faster com- 
ponents made from advanced 

materials such as gallium arsenide. The 
standard procedure for preparing thin 
films of gallium arsenide has been cum- 
bersome and depends on a highly toxic 
starting material, arsine. An alternative 
technique is now described by Byrne et 
al .  by which a precursor arsinogallane is 
synthesized and then converted to  galli- 
um arsenide (page 332). A monomeric 
structure for the arsinogallane was es- 
tablished both in solution and in thc 
solid state. Monomers apparently then 
combined into dimers and eventually 
formed macroscopic gallium arsenide 
particles, growing in size as a function 
of time. Studies of the chemistry of 
these reactions should assist in the de- 
sign of useful precursors for improved 
semiconducting materials. 

Legacy of oil disease 

S OME children in Taiwan have suf- 
fered lasting effects from expo- 
sure, in utero, to polychlorinated 

biphenyls (PCBs) and dibenzofurans 
(PCDFs) (page 334). In 1979, their 
mothers had "oil disease"; they were 
poisoned by cooking oil contaminated 
with PCBs and the more toxic break- 
down products PCDFs. Both are fat 
soluble and persist for years in tissues; 
they can cross the placenta and enter 
fetal tissues where they may also persist. 
Rogan et al .  describe the physical and 
behavioral anomalies of the affected 
children who, along with their mothers 
and a control group, were evaluated in 
1985. Even though the affected chil- 
dren did not directly ingest the toxins 
and even though many were conceived 
years after their mothers had been poi- 
soned, they had a high incidence of 
problems. Many of the pathologic find- 
ings involved ectodermal tissue. The 
children weighed less and were shorter 
than unexposed children, and they 
achieved various developmental mile- 
stones later than expected. This is not 
the first report of PCB and PCDF 
poisoning, but it is the first documenta- 

tion of the effects of these toxins on the 
offspring of exposed women. 

Flavonoids and auxins 

T wo mysteries of plant biology 
may be closer to  being solved: 
what regulates transport of the 

plant growth substance auxin and what 
do flavonoids, thc ubiquitous phenolic 
compounds of plants, do? Auxins are 
not synthesized where they regulate 
growth and differentiation but have to 
bc transported to target tissues. Jacobs 
and Rubery found that in zucchini, 
corn, and pea plants certain of the 
flavonoids-quercetin, apigenin, and 
kaempferol--could regulate auxin 
transport (page 346). The flavonoids, 
like some synthetic substances, bind to  a 
rcceptor in the cell membrane called the 
NPA rcceptor; when this receptor is 
occupied, either by NPA or  by a flavo- 
noid, auxin eflux from cells is inhibited, 
causing auxins to accumulate within 
cells. A number of structural features 
that distinguish inhibitory flavonoids 
from those that do not inhibit auxin 
transport have been identified. The as- 
sociation of flavonoids with the inhibi- 
tion of auxin transport may explain 
earlier observations in wounded or  
light-exposed plants: increased flavo- 
noid synthesis and binding to local re- 
ceptors could restrict auxin transport, 
perhaps concentrating auxins where 
they could be used for the repair of 
damaged portions of the plant. 

Gene inactivation in 
lung cancer 

MALL cell lung cancer (SCLC) is a 
malignancy that can develop in 
smokers. It appears that associat- 

ed with the pathogenesis of SCLC is the 
inactivation of the retinoblastoma gene 
Rb, a gene that may normally be active 
in most cells (page 353). In cell lines 
and tumor cells of SCLC and "atypical" 
pulmonary carcinoid tumors, dysfunc- 
tions and structural changes have been 
found in Rb genes; in cells from other 
types of lung cancers and in normal 
lung tissues, Rb genes do  not have 

similar alterations. The Rb gene had 
previously been localized to  chromo- 
some region 13q14; 13q is one of three 
chromosomal regions known to be al- 
tered in SCLC, and this study confirms 
that the changes in the gene affect re- 
gion 13q 14. Retinoblastoma (a heredi- 
tary disease) and SCLC (not a heredi- 
tary disease) have never been associated 
clinically, although in both neuroendo- 
crine differentiation occurs and the 
expression of N-myc may be deregulat- 
ed. Harbour et al .  speculate that ciga- 
rette-associated carcinogens in the lungs 
may induce mutations in Rb gene that 
result in its inactivation and SCLC. 

Ocean krill 

G EORGES Bank, located off the 
northeastern North American 
coast, is one of the world's most 

productive fisheries. Its productivity 
may reflect the availability of a ready 
supply of krill (small crustaceans) in 
surrounding deep waters (page 359). 
The density of krill (measured in the 
water column with acoustic equipment 
aboard a research submersible) varied 
throughout the daily 24-hour cycle: 
during the day, there was a thick layer 
of krill in the bottom 50 meters of the 
water column; at night, a portion of the 
population migrated as much as 400 
meters upward. The canyons along 
Georges Bank may effect the concentra- 
tion of krill by funneling them during 
their downward migrations. Greene et 
a l ,  propose that the abundant squid and 
bottom fish (cod, flounder, redfish, and 
others) on Georges Bank may feed not 
only on zooplankton and bottom- 
dwelling organisms but also on the krill 
in adjacent deep waters. Local plankton 
and the productivity at the sea floor 
cannot account for the abundance of 
these marine animals, but the krill could 
make up the difference. 

The bottom lines 
The United States' eroding economic 
position is the subject of three articles 
on competitiveness (pages 299, 308, 
and 313; see also page 273). 
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Economic Arteriosclerosis and Competitiveness 

"H ow you gonna keep 'em down on the farm after they've seen Paree?" Those 
lines could be paraphrased today as, "How you gonna get 'em competing 
again after the spending spree?" The situation facing the United States is 

probably the most difficult of all possible political problems: here is a nation with lots of jobs 
and a good standard of living, but also one with a serious economic arteriosclerosis filling up 
its fiscal arteries. Complacent people do not like unattractive Cassandras saying, "You are 
living beyond your means, you must change your ways." Worse, when the causes are 
complex, each participant can blame another, saying, "You've got to shape up, I don't need 
to change." Management says labor must accept more flexibility and more competitive 
wages; labor says management must plan more innovatively. Both say politicians must 
devise tax laws for the future, not just for the short run. Congress says voters want quick 
fixes, not Spartan self-discipline. Voters say, 'Why should I scrimp so that my children can 
live off the fat of the land?" 

The three articles on U.S. economic competitiveness in this issue provide signposts that 
might help the U.S. economy back onto a more stable pathway. The good news is that the 
patient is not in a terminal decline, and the malady has been identified. 

Hatsopoulos, Krugman, and Summers clearly lay out the dimensions of the problem. 
The authors point out that over the long haul productivity growth is the main determinant 
of trends in living standards, and no amount of fiscal legerdemain can obscure a basic 
weakness. Real wages in this country have steadily decreased, and they will have to diminish 
further unless productivity and capital investment trends reverse. Capital spending is closely 
related to the cost of capital. Because the cost of capital is so high here, a U.S. firm that 
undertakes a project that lowers earnings by $1 a day requires a payoff of 1.2 constant dollars 
a day in less than 3 years, whereas a Japanese firm could be willing to make the same sacrifice 
for the same increment 12 years in the future. It is thus inevitable that the Japanese firm can 
afford to take a longer view. The cost of capital is in turn related to the savings pattern in a 
country, and U.S. fiscal policy does not encourage savings, either in the private sector or in 
the government. A large part of savings in the private sector is tied up in residential real 
estate, which does nothing to reduce the trade deficit. 

That there is no quick fix is illustrated by Klein, who points out that the devaluation of 
the dollar makes U.S. goods more competitive abroad, but that increases the difficulty of 
paying off the debt. The good news, as pointed out by Young, is that steps are being taken to 
improve productivity by improved interactions of manufacturers with the research commu- 
nity and by improved efficiency at the manufacturing level. Cooperation between scientists, 
engineers, and managers is a key step. 

The pinch of the global economy has indeed resulted in the need for discipline at both 
labor and management levels. The question is whether such discipline can be applied at the 
political level. Hatsopoulos et al .  point out that U.S. saving is as low as 2% of national 
income, in dramatic contrast to the average 13% saving rate of the other advanced countries. 
If our nation is to become genuinely competitive instead of depending on fiscal gimmicks 
and mutual recriminations, it will have to take the hard steps necessary to reduce the debt, 
readjust taxes, and opt for deferred gratification. Fortunately, there are devices that can set 
the economy on a better course, but they require significant changes in the tax incentives, 
with emphasis on long-term investments rather than short-term profits. There are tough 
political choices ahead, and the United States is currently in the middle of a presidential 
election campaign. That election could present a welcome opportunity if the candidates are 
asked to speak these economic issues realistically. 

"Eat dessert first, life is uncertain." That T-shirt slogan expresses the fiscal policy of the 
United States at the moment. It is a prescription that can make the system fat, happy, and 
dangerously clogged with cholesterol. Economics has been called a dismal science, possibly 
because, like the second law of thermodynamics, it eventually confronts us with the fact that 
none of our easy ways out are viable. Nations faced with dilemmas like this have responded 
well, once a true crisis has developed. The intriguing question in this case is whether the 
arteries can be unclogged before or after the first major heart attack. 

-DANIEL E. KOSHLAND, JR. 
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First, we need to talk. But not 
about model numbers and pur- 
chase orders. 

We need to talk about what 
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reason. Systematics is not simply the identi- 
fication of specimens, it is the reconstruction 
of evolutionary history; and it should be 
supported not just because it has practical 
a~~lications (which it does) but because it is 
,'Amdamenth scientific didcipline. 

Systematics is important because all living 
things are the product of history, and we can 
understand little about the diversity of orga- 
nisms without knowledge of their history- 
the phylogenetic knowledge provided by 
systematics (1). One might just as well try to 
understand the current political conflicts in 
Central America or the Middle East without 
understanding the history of the people of 
those areas. 

Oliver correctly deplores the placement of 
major systematics collections in "mainte- 
nance storage," and we further deplore the 
disposal of other collections (2) and the 
retreat of university biology departments 
into nonevolutionary disciplines. Many of 
the biological "laws" that such disciplines 
discover may be bounded by clade and 
place, and only systematic research-re- 
search on evolutionary history--can discov- 
er those bounds. 

Other recent calls for the support of sys- 
tematics (3) have also emphasized its practi- 

... wil 

plus a wa 
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cal and cataloging aspects. We agree strong- 
ly that systematics is insdciently support- 
ed, but we fear that these arguments based 
exclusively on "usefulness" will backtire in 
the long run. Systematics will not attract the 
brightest students-the true innovators of 
theory and practiceif it is portrayed as an 
identification service. Systematics must 
command attention because of the intellec- 
tual challenge it represents, in and of itself, 
as the study of evolutionary history. 

ROBERT J. 07HARA 
DAVID R. MADDISON 

Museum of Comparative Zoology, 
Haward University, 

Cambridge, M A  02138 
PETER F. STEVENS 

Curator, Arnold Arboretum and Gray 
Herbarium, Haward University Herbaria, 

22 Divinity Avenue, 
Cambridge, M A  02138 
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Mesoamerica, Not the New World 

I was enjoying Roger Lewin's essay on 
agricultural origins (Research News, 20 
May, p. 984) until I found myself misquot- 
ed. Lewin quotes me as seeing no evidence 
"anywhere in the New World" to suggest 
that population pressure was responsible for 
the beginnings of agridture. What I said 
was that I saw no such evidence anvwhere in 
Mesoamwica (a d t u r e  area stretchi;lg rough- 
ly from central Mexico to Honduras). 

I would never have extended my com- 
ments to the whole New World, because I 
know that some areas, such as the Pacific 
Coast of Peru, had much higher population 
densities than Mexico. It is still too earlv to 
rule out population pressure in Peru. 

KENT V. FLANNERY 
Museum of Anthropology, 

University of Michigan, 
Ann Arbor, MI 48109 
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The New York Academy of Sciences 
Announces a Conference 

UNDER THE VOLCANO: 
BIOMEDICAL SCIENCE AND 

THE THIRD WORLD 
October 18-20, 1988 

Caspaly Auditorium Conference Chairs: 
The Rockefeller University Barry R. Bloom 
New York City Anthony Cerami 

The Third World is the place in which 75% of the planet's population lives, 
where 86% of all children are born, and 98% of all infant and childhood deaths 
occur. This meeting will explore, from many perspectives, the specific problems 
of Africa, Asia, and Latin America, the opportunities provided by new scientific 
approaches to preventing and ameliorating major diseases in the Third World, 
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A. Cerami, C. Walsh, D. Santi 
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H. Wigzell 
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B. Abel-Smith, T. P. Schultt, B. Singer, T. Godal 
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An International Conference 
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28-29 November 1988 London. 

Conference Chairman Lord Zuckerman 
Conference Organiser Dr Robin RussellJones 

The conference will feature an international 
panel of scientific speakers and will bring 
together health experts, industrialists, environ- 
mentalists, consumer organisations, and politicians; 
and, all those concerned about the depletion of 
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For Conference Programme, 
Registration Form and details 
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CALL FOR NOMINATIONS 

The Roger J. Williams A ward 
in Preventive Nutrition 

This award is presented by the Texas College of 
Osteopathic Medicine for outstanding contributions to the 
prevention of disease and promotion of health through 
nutrition. The award, which includes a cash prize of $5,000, 
commemorates the pioneering nutritional research of Roger 
J. Williams, Ph.D., founding director of the Clayton Founda- 
tion Biochemical Institute of the University of Texas at 
Austin. Nominees will be considered in terms of the magni- 
tude of their contributions to any aspect of preventive 
nutrition. The award is made possible through the generos- 
ity of Mr. and Mrs. E. Bruce Street Sr. of Graham, Texas. 

Nominations for the award should include: (1) the 
nominee's name, address and curriculum vitae; (2) a de- 
scription of the contributions of the nominee relevant to 
preventive nutrition; and (3) a statement of the social and 
scientific impact of these contributions. The nomination 
should be signed by the individual completing it. 

Please submit nominations by November I ,  1988 to: 

Screening Committee 
The Roger J. Williams Award in Preventive Nutrition 

Texas College of Osteopathic Medicine 
3500 Camp Bowie Blvd. 

Fort Worth, Texas 76107-2690 USA 
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Psychological Development 

I Through the Life Span 
Edited by Jeylan T, Mortimer, University 
of Minnesota, and Kathryn M. Borman, 
University of Cincinnati 

Only recently have researchers begun to explore 
the relationship between occupational conditions 
and psychological development during different 
phases of life. This book examines a wide range of 
related issues, including part-time work for 
adolescents; adjustment of young adults to new 
work roles; occupational self-direction among 
different age groups; job satisfaction, age, and 
gender; women's dual roles at home and at work; 
loss of "vitality" among midcareer and older 
workers; and self-concept and job-related 
disabilities. 

$29.95; AAAS members $23.96 (include membership 
number from Science). 306 pp., 1987. AAAS Selected 
Symposium 107. 
Order from: Westview Press, Dept. MAS ,  5500 Central 
Avenue, Boulder, CO 80301. (Add $2.50 postage and 
handling for the first copy, 75 cents for each additional 
copy; allow 4-6 weeks for delivery.) 

Published by Westview Press for AAAS 
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been brought together between two covers, 
edited to the highest scholarly standards. 
The publication of such an edition. is well 
worthwhile. During the period the note- 
books cover, Darwin speculated about an 
enormous range of evolutionary topics, and 
he changed his mind about many of them as 
he went along. To capture the 1 1 1  signifi- 
cance of his thinking, one needs to see it all 
and reflect on the many connections among 
ideas that he made--or refused to make. 
Cumulatively, the notebooks yield a more 
comprehensive picture of Darwin's mind 
than we see in any of his published works. 
Not even On the O e i n  of Species matches 
the breadth of thought reflected in the note- 
books, and we will never understand the 
Orgin correctly unless we bear this breadth 
in mind. 

The editors group the notebooks into 
three general categories. The Red Notebook 
and Notebook A, both edited by Sandra 
Herbert, deal largely with geological topics. 
The Glen Roy Notebook, edited by Sydney 
Smith, Peter Gautry, and the late Paul Bar- 
ren, also deals with geology. The lettered 
Notebooks B through E, edited by David 
Kohn, the surviving leaves of the Tom 
Apart Notebook, edited by Kohn and 
Smith, a portion of Darwin's Account Book 
entitled Questions and Experiments, edited 
by Barrett, and two shorter manuscripts deal 
with species transmutation. Notebooks M 
and N, a collection of loose manuscript 
pages Darwin called Old and Useless Notes, 
and another short manuscript, edited by 
Barrett, deal with psychology and religion, 
subjects that Darwin subsumed under the 
te& "metaphysical enquiries." 

Darwin made abundantly clear that he 
considered geology, zoology, botany, and 
"metaphysics" all integrally relevant to the 
establishment of his theory. Furthermore, 
the Notebooks contain the groundwork for 
books on all these topics. The Red Note- 
book and Notebook A contain speculations 
that went into Darwin's geological studies 
about the Be& voyage but also into the 
geological portions of the OTCqin. Note- 
books B through E, the Torn Apart Note- 
book, and the Questions and Experiments 
provided material that went primarily into 
the O e i n  and The Varhkm ofAnimals and 
Plants Under D o ~ h t h .  Notebooks M 
and N and the Old and Useless Notes set the 
stage for the The Descent of Man and The 
ExprcaMn of the Emotions. The amount of 
botanical material is limited, but in Note- 
book E one even finds the early consider- 
ations that led to On the Variow Contriv- 
anus ly Which British and F m e n  Orchids 
arc F d b c d .  Darwin worked for years to 
develop the ideas that he first set down in 
these documents. 
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