


Our Commitment: Innovative Solutions 
Fbr Your Ultracentrifugation Needs 

Innovatlye new rotors: t- 

SMlTHKLlNE BECKMAN COMPANY 



Hot Off the Press? 7 

fl TEMPERATURE- 
- 

872 pages 
fl PRESSURE-368 pages 
r /  FLOW-304 pages 
c/ pH-168 pages 
r /  DATA ACQUISITION- 

352 pages 
r /  BOOK OF DISCOUNT 

r /  BOOK OF B 

r /  ELECTRIC HE 

!i 

Cimlt? the reader semice number to 
your free Handbook Qualification krm. 

An OMEGA k u p  C- 0 ~1- 
One Omega Drive. Box 4047. Stamford, CT 06907 
lblex 996404 Cable OMEGA FAX (203) 

INC PRINTEOYUSA 

Wo. 67 ~ t n  Readers' Sewlce CrrOJ h 



7 This Week in Science 

ISSN 0036-8075 
I JANUARY 1988 
VOLUME 239 
NUMBER 4835 

10 "My Mom, the Professor": C. DJERASSI . Arctic Dinosaurs and Terminal 
Cretaceous Extinctions: G. J. GALBREATH; J. A. WOLFE; E. M. BROUWERS, 

13 Down to the Wire on US.-Japan Agreement 
14 IBM, Chen in Supercomputer Partnership 
15 Nevada Wins the Nuclear Waste Lottery 
16 Britain to Remain in CERN for Now 
17 Debate Rages Over Breast Cancer Study 
19 NASA's Space Station Approved by Congress 
20 NIH May Have to Move ASAP on AIDS Grants 

23 Has a Brown Dwarf Been Found at Last? 
25 Orphan Interferon Finds a New Home 
26 Gamma Rays for Christmas 

27 Pliocene and Pleistocene Hominid-Bearing Sites from West of Lake Turkana, 
Kenya: J. M. HARRIS, F. H.  BROWN, M. G. LEAKEY, A. C. WALKER, 
R. E. LEAKEY 

33 Heavy-Electron Metals: New Highly Correlated States of Matter: Z. FISK, 
D. W. HESS, C. J. PETHICK, D. PINES, J. L. SMITH, J. D. THOMPSON, 
J. 0. WILLIS 

42 Tropical Forests and the Global Carbon Cycle: R. P. DETWILER AND 
C. A. S. HALL 

48 Global Trends in Total Ozone: K. P. BOWMAN 
50 Atomic Force Microscopy of an Organic Monolayer: 0. ~ ~ R T I ,  H. 0. RIBI, 

B. DRAKE, T. R. ALBRECHT, C. F. QUATE, P. K. HANSMA 

. SCIENCE Is published weekly on Frlday, except the last week in December, and with an extra issue in February 
by  the Amerlcan Association for the Advancement of Sclence, 1333 H Street, NW, Washington, DC 20005. Sec- 
ond-class postage (publication No. 484460) paid at Washington, DC, and at an additional entry. Now combined with The 
Scientific Monthly@ Copyright 0 1988 by the American Assoc~ation for the Advancement of Science. The title SCI- 
ENCE is a registered trademark of the AAAS. Domestic individual membership and subscription (51 issues): $65. Do- 
mestic institutional subscription (51 issues): $98. Foreign postage extra: Canada $32, other (surface mail) $27, air-sur- 
face via Amsterdam $65. F~rst class, airmail, school-year, and student rates on request. Single copies $3.00 ($3.50 by mail); 
back issues $4.50 ($5.00 by mail); Biotechnology issue, $5.50 ($6 by mail); classroom rates on request; Guide to Bio- 
technology Products and Instruments $18 ($17 by mail). Change of address: allow 8 weeks, giving old and new ad- 
dresses and seven-digit account number. Authorization to photocopy material for internal or personal use under circum- 
stances not falling within the fair use provisions of the Copyright Act is granted by AAAS to libraries and other users reg- 
istered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that the base fee of $1 per 
copy plus $0.10 per page is paid directly to CCC, 21 Congress Street, Salem, Massachusetts 01970. The identification 
code for Science is 0036-8075183 $1 t . lo. Postmaster: Send Form 3579 to Science, 1333 H Street, NW, Washington, 
DC 20005. Science is indexed in the Reader's Guide to Periodical Literature and in several specialized indexes. . The American Association for the Advancement of Science was founded in 1848 and incorporated in 1874. Its objects 
are to further the work of scientists, to facilitate cooperation among them, to foster scientific freedom and responsibility, 
to improve the effectiveness of science in the promotion of human welfare, and to increase public understanding and ap- 
preciation of the importance and promlse of the methods of science in human progress. 

SCIENCE, VOL. 239 



COVER Molecular cro\+.ding on the living cell surface is revealed by the 
redistributions of  fluorescence-labeled surfacc proteins in electrical potential 
gradients. This pseudocolor digital image sho\vs induced asymmetric concentration 
profiles of  fluore~cein-labeled immunoglobulin E receptors on  rat basophilic 
leukemia cell surfaces. Strongly enhanccd thermodynamic activities of  ccll surfacc 
proteins even at normal concentrations were found by quantitative analysis of  these 
images. See page 61. [T. A. Ryan, J. ~Meyers, B. Baird, and W. W. Webb, Cornell 
Universinr, Ithaca, NY 148531 

52 GEOSAT Altimeter Observations of Kelvin Waves and the 1986-87 El Niiio: 
L. MILLER, R. E. CHENEY, B. C. DOUGLAS 

55 Implantation of Bactdflinflivalis in Nonhuman Primates Initiates Progression 
of Periodontitis: S. C. HOLT, J. EBERSOLE, J. FELTON, M. BRUNSVOLD, 
K. S. KORNMAN 

57 Dominant Role of N-Type Ca2+ Channels in Evoked Release of Norepinephrine 
from Sympathetic Neurons: L. D. HIRNING, A. P. FOX, E. W. MCCLESKEY, 
B. M. OLIVERA, S. A. THAYER, R. J. MILLER, R. W. TSIEN 

61 Molecular Crowding on the Cell Surface: T. A. RYAN, J. MEYERS, D. HOLOWKA, 
B. BAIRD, W. W. WEBB 

64 Human Ribosomal RNA Genes: Orientation of the Tandem Array and 
Conservation of the 5' End: R. G. WORTON, J. SUTHERLAND, J. E. SYLVESTER, 
H. F. WILLARD, S. BODRUG, I. DuBC, C. Durn, V. KEAN, P. N. RAY et al. 

68 Risk of Human Immunodeficiency Virus (HIV-1) Infection Among Laboratory 
Workers: S. H. WEISS, J. J. GOEDERT, S. GARTNER, M. POPOVIC, D. WATERS, 
P. MARKHAM, F. DI MARZO VERONESE, M. H. GAIL, W. E. BARKLEY et al. 

72 Naturally Occurring Antihormones: Secretion of FSH Antagonists by Women 
Treated with a GnRH Analog: K. D. DAHL, T. A. BICSAK, A. J. W. HSUEH 

AAAS News 75 1987 Election Results . Reports Investigate Torture and Role of Health 
Professionals . SWARM Plans Spring Meeting . U.S.-China Water Management 
Collaboration . 1988 Calendar of Scientific Meetings Available 8 Dues Increase 
Announced . Reminder for Members 

AAAS Meetings 78 AAAS 1989 A n n d  Meetin.: Call for Symposium Proposals 

Book Reviews 79 Guide to China's Science and Technology Policy, 1986, rePiewcd ly N. LARDY . 
The Care of Strangers, D. ROSNER 8 Quantum Concepts in Space and 
Time, K. K U C H A ~ ~ ~  Free Radical, W. D. MCELROY~ Books Received 

Products & Materials 85 Gel Electrophoresis System Lab Information-Management System Finned Test 
Tube . Microwave Tissue Preparation 8 Powdered Tissue Culture Medium . 
Scientific Graphing Software Vial Crusher 8 Literature 

bard  of Directors 

Lawenee Bogorad 
&tiring Pres~dent, 
Chairman 

Sheila E. Widnall 
presiderlf 

Rob@ McC. Adams 
Floyd E. Bloom 
Mary E. Clutter 
Mildred S. Dresselhaus 
Beatrix A. Hamburg 
Donald N. Langenberg 
Frank von Hippel 
Linda S. Wilson 

William T. GoMen 
Treaswer 

Alvin W. Trivelpiece 
Exewtive Olliwr 

Editorlr) Board 

flirabeth E. Bailey 
David Baltimore 
W~lliam F. Brinkman 
Philip E. Convene 
Joseph I GoMstein 
F. Clark Howell 
James D. Idol, Jr. 
Leon Knopoff 
Oliver E. Nelson 
David M. Raup 
Howard A. Schneiderman 
Larry L. Sman 
Robert M. solow 
James D. Walson 

Board of Rcvkwlng 
Edltors 

John Abe lm  
Qais Al-Awqati 
Don L. Anderson 
Stephen J. Benkovic 
Floyd E. Bloom 
James J. Bull 
Charles R. Cantor 
Ralph J. Cicerone 
John M. Coffin 
Bruca F. EMndge 
Paul T. Englund 
Theodore H. Geballe 
Roger I. M. Glass 

Stephen P. Goff 
Robert B. Goldberg 
Corey S. Goodman 
Jack Gonki 
Stephen J. GwM 
Rihard M. HeM 
Gloria Heppner 
Eric F. Johnson 
Konrad 8. Krauskopf 
Rihard Losick 
Karl L. Magleby 
Philippa Manack 
Joseph B. Martin 
John C. McGiff 
Mortimer Mishkln 
Jiri Novotnv 

Carl 0. Pabo 
John S. Pearse 
Yeshayau Pocker 
Jean Paul Revel 
James E. Rothrnan 
Dan~el V. Santi 
Thomas C. Schelling 
Ronald H. Schwartz 
Otto T. Solbrig 
Robert T. N. Tjian 
Virginia Trimble 
Geerat J. Vermeij 
Harold Weintraub 
lw~ng L. Weissman 
George M. Whitesides 
Owen N. W i e  

Gordon H. Orians William 8. Wood 

TABLE OP CONTENTS 5 



For Your Science Library 

Biotechnology: The Renewable AIDS, R. Kulstad, ed. Research 
Frontier, D.E. Koshland, Jr., ed. Like papers and reports on acquired im- 
its predecessor, this volume covers mune deficiency syndrome (AIDS) 
the latest and most important topics published between August 1982 and 
in biological RGD. It illustrates the ex- September 1985 show how far AIDS - 

traordinary cross-disciplinary aspects of modern biology and research has come and provide an indication of the direction 
its tremendous impact on the future with sections ranging in which it might go. An overview of research in AIDS is 
from new techniques, immunology, developmental biology, provided by Myron Essex, chairman of the Department of 
cancer, hormones, sensory phenomena, and more. Cancer Biology, Harvard University School of Public Health. 
1986; case $29.95, $23.95 for AAAS members; paper $17.95, 1986; case $32.95, $26.35 for AAAS rnembers; paper $19.95, 
$1 4.35 for A44S members; 384pp $15.95 for AAAS members; 654pp 

Frontiers in the Chemical Sciences, 
W. Spindel, R.M. Simon, eds. Fo- 
cuses on the themes of fundamental 
chemical change and extreme 
molecular complexitv. Details proa- 

Astronomy & Astrophysics, M.S. 
Roberts, ed. From the solar system to 
the pulsars at the very edge of the 
observable universe, this volume re- 
veals a broad, coherent, and contem- . - 

ress in all areas of chemistry, including new work in ultrafast porary picture of our astronomical universe. Topics range 
reactions, catalysis, conduction organics, enzyme mechan- from the solar system, the structure and content of the 
isms, and materials and analysis. galaxy, galaxies and cosmology, and instrumentation. 

1986; case $29.95, $23.95 for AAAS members; paper $1 7.95, 1985; case $29.95, $23.95 for AAAS members; paper $1 7.95, 
$1 4.35 for AAAS members; 624pp $1 4.35 for AAAS members; 384pp 

Neuroscience, P.H. Abelson, E. Butz, 
S.H. Snyder, eds. Neuroscience re- 
search ranging from genetic engi- 
neering to clinical therapy is pre- 
sented. Provides an integrative treat- 

Biotechnology & Biological Fron- 
tiers, P.H. Abelson, ed. Covers the 
most important topics at the forefront 
of biological RGD and deals with both 
fundamental research techniques - 

ment of brain anatomy, physiology, and chemistry and ad- and practical applications. For researchers and students in 
dresses fundamental questions concerning nervous system all fields of biology, agriculture, and the health sciences. 
functioning. 1984; case $29.95, $23.95 for AAAS members; paper $1 4.95, 
1985; case $29.95, $23.95 for AAAS rnembers; paper $14.95, $l1.95 forAAAS members; 5 5 0 ~ ~  
$1 1.95 for AAAS members; 454pp 

Order from AAAS Marketing, Dept. SA, 1333 H Street, NW, Washington, DC 20005. 
Please add $1.50 for postage G handling per order. Allow 4-6 weeks for delivery. 

SCIENCE, VOL. 239 



Around Lake Turkana 

L AKE Turkana sediments have 
yielded important anthropologic 
specimens of early hominids 

(Homo erectus and A~ttrafupithecus boi- 
sei) and other mammals (page 27). The 
composition of sediments and the bio- 
stratigraphy of the Nachukui Forma- 
tion (ranging in age from 0.7 to 4.3 
million years old) west of this Kenyan 
lake are described by Harris et d. and 
compared with previously described 
formations east (Koobi Fora Forma- 
tion) and north (Shungura Formation) 
of the lake. More than 1000 mammali- 
an fossils of 93 species have been rccov- 
cred from the Nachukui Formation. 
The study documents faunal successions 
for man mammalian lines during por- 
tions o r the Pliocene and Pleistocene 
epochs. Drainage patterns in the Plio- 
ccne and Pleistocene were similar but 
not identical to contem rary patterns; 
a major tcctonic upli R" modified the 
drainage patterns 1.7 to 2.5 million 
years ago. The region appears to have 
been cooler and more humid then than 
now. These data shed further light on 
the local environments in which evolu- 
tion of hominids and other mammals 
was taking place during the Pliocene 
and Pleistocene. 

Ozone depletion around 
the globe 

A TMOSPHERIC ozone has been de- 
pleted not only over Antarctica 
(the Antarctic ozone hole) but 

globally (page 48). The Total Ozone 
Mapping Spectrometer aboard the 
Nimbus 7 satellite measured ozone in 
the atmosphere above sunlit portions of 
the globe; maps constructed from these 
daily measurements show that between 
1979 and 1986 ozone declined globall 
about 5%. Ozone loss has varied wi 2 
latitude: in the tropics depletion has 
bccn minimal (about 0.5 to 1% loss 
annually) whereas outside thc tro ics 
loss has increased with increasing f' ati- 
tudc; the nlost sizable losses have been 
recorded at the poles. Ozone depletion 
in the Southern Hemisphere has been 

greater than the depletion in the North- 
ern Hemisphere, a difference that Bow- 
man suggests may reflect the differences 
in the atmospheric circulations of the 
two hemispheres. Seasonal variations 
such as those characterizing the Antarc- 
tic ozone hole-the hole is largest dur- 
ing Antarctic springcime-are not strik- 
ing elsewhere. Recent measurements 
hint at a slight recovery of ozone levels, 
but additional measurements will be 
needed to establish whether the reversal 
is episodic or lasting. 

Gum disease 

B u~srs  of activity of the bacteri- 
um Bactpvoihx ~ i w i v a l k  can ac- 
count for the progression of 

adult periodontitis, an extremely com- 
mon gum discase in which bone and 
connective tissue supporting the teeth 
arc destroyed (page 55). Bactm&gin- 
8)vdk and hundreds of other bacteria 
are regularly found at site. of periodon- 
titis, but a causal role for them in pcri- 
odontitis has been d&cult to establish. 
Holt et al. implanted B a c t d s ~ i n g i -  
vdk in gums of cynomolgus monkeys 
(Macam fmciculart) already experienc- 
ing plaque, calculus, and gingivitis but 
free of Bact& ~ i n ~ i v a l k  infections. 
Later, these bacteria werc isolated from 
diseased areas of the gums (where bone 
destruction had occurred) and high lev- 
els of antibody to the bacteria werc 
detected in the blood of monkeys with 
periodontitis. Vaccines against these or- 
ganisms or therapies against Bactmides 
& g i v d k  infections may prove effective 
in preventing or containing periodontal 
discase. 

AIDS antibodies in a 
laboratory worker 

A laboratory worker has developed 
antibodies to the strain of H N -  
l(the AIDS virus) with which 

the person works (page 68). The indi- 
vidual recalled no incidence of an acci- 
dental needle stick or direct contact 
with the virus through broken skin. The 
long-term daily association of this 

worker with samples of concentrated 
virus (290 days when the first positive 
blood sample was obtained) apparently 
afforded an opportunity for the virus to 
induce serum antibodics; it is possible 
that, as in cases of laboratory-acquired 
hepatitis B infections, this worker had 
inapparent skin exposure to HN-1.  
Wc~ss et d. review epidemiologic, sero- 
logic, virologic, and molecular facts of 
this case which surfaced in a prospective 
study of 265 laboratory workers. The 
risk for a laboratory worker working 
with concentrated virus to develop anti- 
bodies to H N - 1  remains low; it is 
similar to the risk for a health care 
worker who has been stuck with a nee- 
dk or has had other direct exposure to 
contaminated blood or equipment. 
Strict adherence to safety precautions 
prescribed for working with pathogens 
is crucial to the minimization of work- 
related infections for such workers. 

Natural antihormone 

N ATURALLY occurring antihor- 
mones may interfere with nor- 
mal reproductive functioning 

(page 72). An antihormone "looks like" 
its hormone analog immunologically, 
can be inhibited by antibodies to the 
hormone, and can presumably bind to 
hormone receptors, but it does not have 
the biological activity characteristic of 
the hormone. Thus the effect of having 
antihormone in the circulation is to 
d i s h  net hormone activity. Dahl et 
d. describe the induction in hypogo- 
nadal women of antihormones of the 
follicle-stimulating hormone (FSH), a 
glycoprotein whose activity is crucial 
for reproduction. The FSH antihor- 
mones were induced with a gonadotro- 
pin-releasing hormone antagonist. An- 
tihormone molecules were found circu- 
lating, and, in in vitro assays, they 
lacked normal bioactivity but had the 
immunologic propenies of active FSH 
molecules. These and related antihor- 
mones may be usell clinically as con- 
traceptives; alternatively, antibodies or 
hormones that inhibit the antihormones 
may be he1 11 in reversing sornc dys- P functions o the reproductive system. 
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A New Threat to World Health 

T he Third World is the place in which 75% of the world's population resides, where 
86% of all babies are born, and where 98% of all infant and childhood deaths occur. 
For 1.1 billion people in the 40 poorest countries, it is shocking to realize that life 

expectancy at birth is but 46  years, mortality under 5 years is 22%, access to clean water in 
rural areas is 15%, and 31% of the children suffer from malnutrition. Per capita income 
averages $310 per year. As of 1982,0.5% of the children became lame from polio, 1% died 
from neonatal tetanus, 2% succumbed to whopping cough, 3% died from measles, and ten 
kids died of vaccine preventable illness every minute. 

The agency that has the greatest impact on the health and quality of life of the people in 
the developing countries is, in most cases, the World Health Organization. WHO 
established-thi Expanded Program for Immunization which has increased the number of 
children vaccinated against the six major killing and disabling childhood diseases from 5% to 
almost 50% in the past decade and is committed to making it accessible to all children in the 
world by 1990. It set up a Program on Diarrhoea1 Disease Control to prevent the needless 
death of 4.5 million children a year worldwide. It is the center of information on maternal 
and child health. And at the Venice Summit, our President and the leaders of the major 
industrialized nations asked WHO to serve as the major coordinating and promoting agency 
for research on AIDS. WHO has formulated a Global Strategy for Health for All by the Year 
2000, based on the principle that health is a p o w e h l  lever for socioeconomic development 
(and political stability as well). And precisely 10 years ago, WHO brought about the 
eradication of smallpox, saving innumerable lives (and the United States $110 million per 
year in vaccination costs alone). Today and in the future, international travel will help speed 
the spread of disease among all countries. We will serve both ourselves and others if we 
provide our share of support to WHO. 

WHO is suffering the worst crisis in its history, and ironically we are the cause. Without 
reason or notice the U.S. government has unilaterally and arbitrarily refused to pay its 
assessment. We are $118 million in arrears for 1986-87. That resmesents a cut of almost 
25% in an annual budget that has had zero real growth for 6 years. No organization can 
function with an unplanned reduction in budget of that magnitude, and drastic cuts in its 
programs and skilled personnel are now being made. 

WHO was caught by the Kassebaum &endment directed at punishing the United 
Nations' system because "the U.N. and its specialized agencies, which are financed through 
assessed contributions of member states, have not paid sufficient attention in the develop- 
ment of their budgets to the views of the membe; governments who are major financial 
contributors to those budgets." For WHO this is tragic because the objection simply does 
not pertain. WHO has its own budget process independent of the U.N.'s, and U.S. 
government representatives have repeatedly acknowledged that its views have invariably 
been Mly taken into account in the budgetary process. Curiously, the United States since 
1981 has praised WHO'S efficiency and voted in support of the WHO budget. Yet we do 
not pay our assessment. Now, WHO is caught in the Grarnm-Rudman budget constraints 
and is unlikely to receive its past or future U.S. assessments. 

- 

WHO was created in 1948 by an international treaty that was ratified by the U.S. 
Senate. Thus the failure of the United States to pay its assessment constitutes a violation of a 
treaty obligation. The response of the ~ r n e r i c i  people to the past African famine indicates 
that we are among the most generous of people and committed to trying to improve the 
lives of the poorest of the earth. And my experience in Ethiopia and elsewhere indicates that, 
independent of their form of government, people everywhere know and appreciate that. 
They will be tragically disillusioned when explanations are forthcoming for cutbacks in 
WHO programs in health that directly affect their lives. WHO is a unique institution whose 
work improves the lives of all of us, but particularly those in the ~ h i r d  world. On  grounds 
of quality and importance it deserves the full funding of the U.S. assessment.-BARRY R.  
BLOOM, Chairman of the Departnzent ofMicrbiology and Immunology, Albert Einstein College of 
Medicine, Bronx, New York 10461, and Chaiwnan of the Committee on the Immunology of 
Tuberculosis, Special Programme for Vaccine Development) World Health Organization 
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