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~ E R  Artist's rendering of a Soviet Radar Ocean Keconna~ssance batelhe, or 
IRSAT, which is used by the Soviet military to follow U.S. naval fleet 
wements. The electrons, positrons, and gamma rays produced by the RORSAT's 
clear polver reactor have interfered with the efforts of astronomers to measure 

~~mrna-ray sources such as the sun and supernovae. The reactor core, shown being 
ejected, is designed to be boosted into a storage orbit at the end of the RORSAT's 
i~scful lifc. See Perspective, page 407. and Reports, pages 441 to 45 1. [Amvork by 
Paul Roherts/Bill Rurro\vs and Associates, based on information provided by 
Charles P. Vick] 
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Cold fusion 

T HE hottest topic in physics today 
is cold fusion. If recent claims arc 
true, a limitless, cheap, and easily 

generated source of power would bc- 
come available. It was on 23  March at a 
press confcrencc that thc announcement 
was made of the possibility that cold 
nuclcar fusion had been achicvcd in a 
beaker of heavy water; this is not the 
standard method by which new scicntif- 
ic findings are generally reported. Why 
was this done? Pool assesses the story 
behind the story, the politics of this 
unconventional approach to reporting 
scientific findings, and the roles played 
by commercial and patent considcr- 
ations and the "old-boy's network" in 
fast-tracking an incomplctc, uncx- 
plained, but potentially dynamite ex- 
pcrimental observation (pagc 420). 

Hydrogen sulfide on 
Jupiter's moon 

H YDROGEN sulfide (H2S) has 
been found outside the earth 
for the first time. It appears to  

be present on the surface and in the 
atmosphere of 10, one of Jupiter's 
moons (pagc 454). Ground-based in- 
frared spectra of 10 show a band at 
3.915 micrometers. Thc band's intensi- 
ty is variable in different spcctra; this 
suggests that it might represent a vola- 
tile substance. Nash and Howell carried 
out laboratory experiments in which thc 
infrared reflectance properties of diffcr- 
ent mixtures of H2S frost and SO2 frost 
(a known constituent of the surface) 
werc recorded. A thin layer of H2S frost 
evaporating off a thick layer of SO2 
frost provided the best band match to 
the telescopic band at 3.915 micro- 
meters; the concurrence of telescopic 
and laboratory spectral bands is takcn as 
diagnostic of H2S deposited on or co- 
condensed with SO2 on 10. A survey of 
10 spcctra shows that H2S frost is widc- 
spread. Whcre this frost emanates 
from-internally from the volcanoes on 
10 or externally from the magneto- 
sphere of Jupiter-is unclear. The 
ephemeral nature of the H2S frost prob- 

ably reflects the ever-changing thermal 
conditions that pertain at the surface of 
10. 

Malignant hibernomas 
and metastatic tumors 

A N animal modcl for studying pri- 
mary tumors of brown fat tissue 
and for studying metastatic tu- 

mors that arise in the livcr, lungs, 
spleen, heart, and adrenals has been 
discovered somewhat sercndipitously. 
Mice that had received a hybrid gene (a 
promotcr of a-amylase hsed with the 
SV40 tumor antigcn gcnc) dcvcloped 
malignant tumors-hibernomas-in 
brown adipose tissue (page 460). De- 
pots for fat storage wcrc uncxpectcd 
sites for tumor development; it had 
been anticipated that tumors would dc- 
velop in thc liver, parotid, and pancreas, 
because the promoter normally regu- 
lates gene expression in these tissues. 
(Two livcr tumors but no parotid or  
pancreatic tumors developed.) Fox et al. 
then found, however, that the a-amy- 
lase gene is, in fact, expressed in normal 
fat tissue, and thus the expression of the 
transgene in such tissue was appropri- 
ate. Thus, it should be possible to  target 
other genes to  the fat tissue by fusing 
them to the a-amylase promotcr and to 
study how they affect various aspects of 
fat metabolism and tumor development 
in fat tissues. 

Developmental genes 
' HAT genes arc turned on dur- 
ing embryonic development 
and where in the embwo arc 

they activated? An experimental ap- 
proach to answering these questions is 
described by Gossler er al. who devcl- 
opcd two types of vectors for introduc- 
ing "reporter genes" into embryonic 
stem cells (page 463). Clones of cells in 
which the reporter genes wcre active 
could be detected by a staining proce- 
durc. Clones wcre injected into mouse 
blastocysts; as embryos developed and 
genes that were near the reportcr werc 
activated, the reportcr gene was also 

expressed, because it was under the 
control of the host regulatory clcmcnts. 
Temporal and spatial patterns of rcport- 
er gcnc cxprcssion could be followcd by 
staining. Onc reportcr gcnc construct 
has been passed through the germ line 
to progeny embryos; staining patterns 
in thc embryos wcre the same as those 
of the chimeric parent. These vector 
constructs should simplify the proccss 
of cloning developmental genes that are 
contiguous with the reporter gcnes. 
Comparisons can be made of normal 
and mutant gcnes, their expression and 
regulation, and their protein products. 

HTLV.11 in drug abusers 

0 NE-FIFTH of the intravenous 
drug abusers surveyed in New 
Orleans arc infected with a vi- 

rus of the human T cell leukemia family, 
HTLV-I1 (pagc 471). This virus has, in 
the past, only rarcly been linked to 
disease: two of the four associations 
were with unusual T cell malignancies. 
HTLV-I1 is related to  the more fre- 
quently seen virus HTLV-I that is asso- 
ciated with adult T cell Icukcrnia, tropi- 
cal spastic paraparesis, and other malig- 
nancies and that is endemic in certain 
parts of Japan, Africa, and the Caribbc- 
an. The two viruses are difficult to  
distinguish serologically. Lcc et al. 
screened blood samples for antibodies 
to  "generic HTLV" and then used a 
molecular method-a modification of 
the polymerase chain reaction that am- 
plifies DNA-to assess whether cells in 
the antibody-positive individuals had 
genetic material characteristic of 
HTLV-I or HTLV-11. Thc DNA cvalu- 
ations wcre performed on blood mono- 
nuclcar cclls. Most of the infected indi- 
viduals-23 out of 25-wcre infected 
with I-ITLV-I1 and not HTLV-I. It is 
likely that cells carrying the virus are 
passed from person to person through 
nccdlc-sharing. The infected individuals 
are asymptomatic; follow-up studies 
may, however, show that HTLV-11, 
likc HTLV-I, has a long latency period 
and that its presence is associated with 
diseases that affect the inunune, circula- 
tory, or nervous systems. 
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Low Probability-High Consequence Accidents 

T he Valdez oil disaster fits into a class of low probability-high consequence dangers 
that are among the most difficult to predict and handle. As in the case of earthquakes, 
dam collapses, or nuclear accidents, disaster plans and appropriate machinery must 

be kept in readiness as part of the response to the unlikely but potentially catastrophic event. 
To say that an event is complex is not sufficient to absolve those who fail in meeting their 
responsibility. In fact, assigning responsibility and authority in advance may be one of the 
major ways in which future disasters can be averted. 

Although the entire story is not pet known, it seems apparent that the oil company in 
this case was cavalier in regard to its responsibility. Failure of other agencies-the Coast 
Guard, Alyeska, and local authorities-does not obscure the primary role of the provider of 
service in the Valdez case. This accident suggests that a complacency can be generated by 
allowing a multiplicity of agencies to be involved, inviting a multiplicity of accusations in the 
wake of a disaster. The oil company should have the responsibility not only to develop a 
coherent emergency plan, to direct practice drills, and to have adequate clean-up equipment 
available, but also to provide continuous monitoring of operations to avert a disaster in the 
first place. Although detailed plans cannot be devised for all situations, certainly they can be 
developed for a busy port like Valdez, and more general plans for any area through which oil 
tankers travel. The plan, developed in consultation with environmental, legal, and various 
government authorities, would then be subject to evaluation and approval by the appropri- 
ate legal agencies. The line of authority in case of an accident must be spelled out and the 
individuals delegated sufficient power to be able to act rapidly to implement the plan. 

In addition to assigning responsibility, much can be done to improve procedures. Some 
experts in this type of risk management suggest that too much attention has been placed on 
mechanics and too little on human factors. Research and procedures directed at counteract- 
ing the inevitable lapses of attention that occur in jobs with long periods of high boredom 
are indicated. Automated tracking of ships may be unnecessary on the high seas, but in 
coastal waters the expense may be justified. Because too much reliance on automation can be 
harmful, more extensive studies are required on the adverse consequences of automatic 
pilots as well as the management of employee frailties such as drinking and drug abuse. A 
financial structure should be developed that puts heavy premiums on prevention. Punitive 
damages for delinquent plans, coupled with actuariallp devised rates of assessment that 
reward companies with superior prevention procedures, would help. One device to 
accomplish this would be an international consortium that maintained bases for emergency 
action at strategic locations around the world and provided advice on detailed plans. Oil 
companies would pay dues based on the volume of their tanker business, the quality of their 
plans, and their "good driver" record. Ports could then demand membership in this 
organization as a condition for entry. 

The advance approval of contingency plans seems to be essential to ensure swift action. 
For example, the use of dispersants, although controversial, may be indicated when factors 
such as weather, local terrain, local fauna and flora, and size of spill are considered. A well- 
developed plan would eliminate the delays caused by ill-informed or obstructive officials and 
the temptation to blame them when the true problem was the lack of available equipment. 
By having everyone on record ahead of time, one can improve the quality of first guesses 
and undermine the authority of the second guessers. 

The management of low probability-high consequence calamities is a new area which 
needs extensive research and new ideas. However, the immediate hazards we face today do 
not allow delay until ideal plans are realized. Existing knowledge is sufficient to implement 
plans that provide powerful incentives for prevention and better operational direction after 
an accident. Those plans and incentives can then be upgraded as new research and new 
experience become a v a i l a b l e . - D ~ ~ ~ ~ ~  E. KOSHLAND, JR. 

Information for contrlbutors appears on page XI of the 31 
March 1989 issue Editorlai correspondence, including 
requests for permission to reprint and reprint orders, should 
be sent to 1333 H Street, NW, Washington, DC 20005 Tele- 
phone. 202-326-6500 Advertising correspondence should 
be sent to Tenth Floor, 151 5 Broadway, New York, NY 10036 
Telephone 212-730-1050 or WU Telex 968082 SCHERAGO, 
or FAX 21 2-382-3725 
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a subsidiary of Evans Yu Sutherland 

1699 S. Hanley Road, Suite 303 
St. Louis, Missouri 63144 

3141647-1099 or 8001323-2960 
Circle No. 260 on Readers' Service Card 

WILL AMERICANS BE 
SCIENTIFICALLY LITERATE 
BEFORE COMET HALLEY 
RETURNS IN 2061? 

Project 2061-a long-term effort 
launched by the AAAS-is designed to 
help make the answer "Yes-long before!" 

The first phase of this massive nation- 
wide effort to reform U.S. science 
education has produced SIX reports that 
recommend in detail what all citizens 
should know about science, mathematics, 
and technology. 

They consist of an overview report, 
Science for All Americans (AAAS order no. 
89-OlS), by the National Council on Sci- 
ence and Technology Education, and 
reports by five independent panels: 
B~ological and Health Sciences (#89-02S), 
Mathematics (#89-03S), Physical and 
Information Sclences and Engineering 
(#89-04S), Social and Behaworal Sciences 
(#89-05S), and Technology (#89-06s). 

Send orders giving titles and AAAS 
order numbers-and a check, money 
order, or purchase order (made out to 
AAAS)-to AAAS Books, Dept. 2061, PO. 
Box 753, Waldorf, MD 20604. 

Prices: Science for All Americans: $14.50 
(AAAS members, $11.50), 10-49 copies 
$9.25 each, 50 or more $8 each; each 
panel report: $7.50 (MAS members, $6), 
10-49 copies $3.50 each, 50 or more $3 
each; all six reports (order no. 89-12X): 
$35 (AAAS members, $28), 10-49 sets 
$18, 50 or more $15.50. (For shipments to 
Cal~fornia, add 6% sales tax.) 

PROJECT 2061 
American Association for the 
Advancement of Science 



At Synthecell, 

W Foresaw the Need.. . 
and Responded 

lntroduc~ng 

S-OLIGOS 
Anti-Sense DNA 

for Experimentation in Living Cells 

FOR A BIBLIOGRAPHY ON S-OLIGOS, OR INFORMATION ON 
OUR OTHER OLIGONUCLEOTIDE PRODUCTS, PLEASE CALL 

1-800-336-7455 
SYNTHECELL 

SYNTHECELL 
SYNTHECELL 

SYNTHECELL 
SYNTHECELL 

SYNTHECELL 
COW 

2096 Ga~ther Road, Rockv~lle, MD 20850 USA 

Circle No. 30 on Readers' Servlce Card 

University of Maryland 
Instructional Television 

System Presents 

Biotechnology: 
Patents, Regulations 

and Public Issues 
Live by 

Nationwide Satellite Broadcast 

Critical Issues 
Facing 

Biotechnology Industries 

June 14 and 15,1989 

For information call 
(301 ) 454-8955 

Sandoz Prize for Immunology 

The prize will be worth US $100 000 (US $20  000 personal recognition/US $80  000 
support for research programme), and will be sponsored by SANDOZ LTD., Basle, 
Switzerland with the purpose of encouraging research in all areas of immunology 
with special emphasis on clinical immunology, including autoimmune diseases, cancer 
immunology, immunity to infectious diseases, transplantation immunology and dis- 
coveries in immunology leading to therapeutical applications. 

Members of the Jury are G.Ada, J.-F. Bach, T. Honjo, P. Marrak, H.O. McDevitt, 
J. J. van Rood, R. Zinkernagel, and two representatives of Sandoz Ltd. The prize will 
be awarded on the occasion of an important Immunology Meeting in 1990. 

Applications in English should comprise a summary of the research work of 
3 - 5 pages, curriculum vitae, bibliography, experimental original papers separate 
from reviews and chapters, and reprints of not more than 3 key published papers in 
English or with extended summaries in English. 

Individuals and research teams are invited to submit their applications not later 
than 30th June, 1989 to Sandoz Prize for Immunology, P.O. Box 182, 4013 Basel, 

A 
SANDOZ 

Switzerland. 



Zeta Potential Dz3tn'butim.s 

Sixty-second in the rnandicture of paints 
anal sisprovides X and other surface coating 
the ey to control systems. 

Zeta potential is the key to 
understandmg and conmlling 
colloid particle behavior, a 
critical factor in quality and 
process contd. Simply inject 
08 ml sample into sample cell, 
insert cell into optical bench, 
set run parameters, and 
request 'Run.' Clear, concise 
results are mdy in just 60 sec- -- 

With service 
L . .  - and sup rt foryour 

peace ofiind 

o g s r -  When it comes to service 
_JI and suvport like all Coulter 

instr&&G a the - D m  -. 440 .. . . . . . . 
IZI I?I IUI I~I I<I IN~#~I~~~"HF 

r r r ) i ? t l  
is backed by the world's most 

( , . . . - I .  reccgnmd service and sup 
I 

port team No m a w  what 
onds. Only the laser-M your service need or applica- 
D E W  440 does electmpho- tionwestion-wucan 
retic h&t scattering analysis 
using siiu1taneous multi- 
angle detection to measure 
Doppler shifts. It confirms 
true mobiiity spectra and plots 
high resolution zeta potential 
distributions for: 
rn Accurate determination of 
isoelectric points; 
rn Reliable prediction of aggre- 
gation phenomena; 
rn Easy monitoring of d c e  
bidq reactions of particles 
or biological cells. 
The DELSA 440 also reports 
mean particle size of colloidal 
suspensions to facilitate floe 
culation studies. 

With sensitivity to 
your applicatzons 

The DELSA 440 measures 
electrophoretic mobility distri- 
butions of particles ranging in 
size from lOnm to Npm, and 
determines zeta potential, crit- 
ical   IS many industrial applica- 
tions such as: 

rn Predicting colloidal suspen- 
sion stability in the rnanufac. 
ture of pharmaceuticals and 
P ~ P  or papet 
Changrng the properties of 

clay or other suspensions used 
in the manufacture of ceram- 
ics and superconductors. 

Achieving pigment disper- 
sion and controllii shelf life 

COUlTER CORPORATION 
Scientifk Instruments 

EO. Box 2145 Hialeah, Floridn 33012.0145 USA 

d G d  on Coulter. For com- 
plete information about the 
DELSA 449 and how it can 
help you control colloid parti- 
cle behavior, call our toll.free 
number today and request 
extension 2818. 

In the U.S., call 

Outside rhe U.S., contact your 
Coulter representative, or call 
1-305-885.0131. 
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