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All oranges may seem alike, 
but they are not. The navel, 
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Seedless. Meatier. Definitely 
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And there are centrifuges and 
centrifuges. To better meet your 
needs, Beckman high speed J2 and 
large capacity J6 floor models are 
different by design. They're easier 
to use with senslble temperature 
controls. More efficient with faster 
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their rotors offer 
greater capabilities - 
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So contemplate 

a basic truth: hke 
oranges, all floor 
model centrifuges are not created 
equal! 

For details on the superior 
aspects of the J2 and J6 Series 
Centrifuges, contact Beckman 
Instruments, Inc., Spinco Division, 
1050 Page Mill Road, Palo Alto, 
CA 94304. (800) 742-2345. Offices 
worldwide. 
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COVER Caribbean sponges, similar to the large barrel-shapedxestosponpia muta, 
are almost exclusi\~ely heterotrophic, whereas many of  those on  the Great Barrier 
Reef rely heavily o n  symbiotic qanobacteria for much of  their nutrition. The 
incidence of  s!rmbioses in the nvo regions is comparable, but those in the Caribbean, 
like X. muta, typically have only a thin layer of  red-brown svmbiont-containing 
:issue. See page 1654. [Clive R. M.'ilkinson, Australian Instit rine Science, 
ro\vns\~ille MC, Queensland 48 101, Australia] 
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Chernobyl accident 

A N American physicist who visit- 
ed Chernobyl in February cites 
design flaws in RBMK-type re- 

actors, which cause dangerous instabil- 
ity at low power, as the principal factor 
among several that led to  the accident 
(page 1636). After the reactor began to 
malfunction, operators unfamiliar with 
elementary reactor physics took actions 
that then exacerbated the situation. Wil- 
son describes impressive cleanup and 
containment operations at the plant and 
quick resumption of activity in the un- 
damaged reactors (in contrast with a 6- 
year start-up time at Three Mile Island). 
Although a new and safer reactor has 
bcen designed and some arc under con- 
struction, 15 RBMK reactors remain in 
operation in the Soviet Union and oth- 
ers arc being built; despite the addition 
of safety features to these reactors, their 
inherent instability remains. Resettle- 
ment of communities near the plant is 
proceeding as environmental contami- 
nation drops and the cleanup operation 
continues. 

Brain metabolism in 
three dimensions 

I MAGES of brain metabolic activity 
in three dimensions have been gen- 
erated by computer methods (page 

1641). Hibbard et al. describe new 
computer programs that facilitate the 
conversion of two-dimensional autora- 
diographic data from serial sections of 
the brain to three-dimensional con- 
structs and that convert digitized im- 
ages to rates of glucose utilization. The 
methodology was illustrated in studies 
of glucose metabolism in rat brains in 
the presence of various' ancsthctics. 
Each anesthetic had a different effect on 
brain glucose metabolism: one de- 
pressed glucose mctabolism throughout 
the brain, another caused elevated glu- 
cose metabolism in some regions but no 
change in most, and the third caused 
depression of glucose metabolism in 
one region but little change in another. 
This imaging method will be valuable 
for studying normal and abnormal 
brain metabolism, blood flow in the 

brain, brain receptors, and transport 
across the blood-brain barrier. 

Water on Mars 

T HERE were times during the early 
history of Mars whcn there was 
water on the planet; today, the 

atmospheric pressure is so low that liq- 
uid water cannot remain on the surface 
(page 1653). The surfacc of Mars is 
cratered, includes a network of river, 
stream, and tributary beds of different 
ages (suggestive of several periods 3 to 
4 billion years ago whcn the planet was 
wet), and has volcanic rock strewn over 
more than half its surfacc. The extensive 
volcanism is thought to have begun 
around 4 billion years ago and to havc 
continued for most of the planet's his- 
tory. Grcclcy estimated how much wa- 
ter could havc been released from rocks 
brought to the surface during volcanic 
eruptions: geologic data collected dur- 
ing the Mariner 9 and Viking Orbiter 
missions, which included long-term ob- 
servations and mapping of the planet's 
surface, werc used for estimating rock 
volumes, and the water content of ex- 
truded magmatic rock was taken to be 
similar to that of mafic rocks on the 
earth. A layer of water 46  meters deep 
over the planet could havc bcen contrib- 
uted by volcanism. Other water could 
have come from different sources (for 
example, comet impacts). The forces 
that havc been responsible for changing 
Mars from a wet to a desiccated planet 
are not known. 

Coral reef sponges 

S PONGES that live on coral recfs in 
the Caribbean Sea differ markedly 
from those that live on the Great 

Barrier Reef and on reefs off Fiji in the 
Pacific Ocean (page 1654). In earlier 
studies, Wilkinson found that most 
sponges on the Grcat Barrier Reef dc- 
pcnd on photosynthetic symbionts 
(usually blue-green algae) for much of 
their energy supply; on outer reefs dis- 
tant from shore, up to  90% of sponges 
werc the flattened phototrophs with 
large numbers of symbionts throughout 

their tissues. In contrast, almost no 
phototrophic sponges were found on 
Caribbean reefs; spongcs werc tall and 
erect filter-feeders with only a thin layer 
of associated photosynthetic symbionts 
(cover). The Caribbean spongcs con- 
sume an order of magnitude more par- 
ticulate and dissolved organic matter 
than do  their counterparts living in the 
clear waters of the Great Barricr Reef, 
and they were, on average, bigger. Spe- 
cies of spongcs in the two oceans were 
different, and the biomass of Caribbean 
spongcs was many times as great as the 
biomass at the Grcat Barrier Reef. It is 
likely that the evolution and success of 
distinctive sponge populations on these 
distant recfs reflect different levels of 
organic productivity in the ocean as 
well as other differences in the cnviron- 
mental conditions to  which they wcre 
exposed. 

New malaria parasites 

N OVEL forms of malaria parasitcs 
have been generated through 
cross-fertilization of gametes in 

mosquito vectors (page 1661). In stud- 
ies described by Walliker et al., genetic 
recombination-reassortment of genes 
and exchange of genetic markers be- 
tween chromosomes-between distinct 
Plasmodium falcipawm parasitcs took 
place within mosquitoes. Anophelesfiee- 
b m i  mosquitoes were permitted to  
feed on mixtures of gametocytes of two 
cloned lines of P, fakiparum, the most 
pathogenic human malaria strain. Spo- 
rozoites soon appeared in the mosqui- 
toes' salivary glands, chimpanzees wcre 
infected with the sporozoites, and para- 
sites were later isolated from the chirn- 
panzees' blood. Genes from the two 
original clones werc present in new 
combinations in the progeny: this was 
apparent in patterns of drug sensitiv- 
ities, forms of several proteins (an en- 
zyme, two antigens, and certain other 
proteins), hybridization patterns with 
DNA probes, and altered chromosome 
sizes. Control measures (vaccines and 
therapies) for malaria must take into 
account and overcome the ability of 
malaria genes to  recombine and pro- 
duce new pathogenic strains. 
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Technology and Global Industry 

S cientists are highly aware of a climate of rapid change in many technologies, 
including, for instance, those of computers and materials. But most of us have not 
been as conscious of a rapid globalization of industry and roles of international 

companies in promoting it. An interesting discussion of factors that have led to intense 
global competition in manufacturing is provided in a publication* that stemmed from a 
symposium conducted in 1986 by the National Academy of Engineering. 

Globalization was rooted in a homogenization of markets, decreasing costs of transport 
and communication, and decreasing trade barriers. In the developed countries, national 
markets have become increasingly similar in taste as income distributions have equalized. In 
this changing environment companies noted that they could achieve growing economies of 
scale in their R&D and production through tapping global markets. Changes in product and 
process technology have increased the minimum efficient size for production in a variety of 
industries. 

The multinational companies originally established factories abroad to avoid tariff and 
other barriers in various countries. But with time they perceived that they might attain cost 
advantages in the new locations. As the multinational corporations have gained experience 
at such locations, their subsequent responses to opportunities have been quicker and more 
assured. Earlier, their practice was to develop a new product or technology in the home 
country and to manufacture and market the products at home before introducing them 
abroad. With time, the pace has quickened, and technology may be transferred abroad 
almost as quickly as it is developed at home. 

Technological changes in communications and transportation have greatly reduced 
costs to late-industrializing countries for assimilating technological information and for 
moving goods and people across great distances. They can be highly competitive in 
supplying finished goods. They can also manufacture many components at low costs. The 
multinational companies have been quick to locate plants in those countries or to buy 
components from them. The practice of out-sourcing is important and growing. With U.S. 
multinational enterprises accounting for two-thirds or more of U.S. industrial output, most 
U.S. producers will be ceaselessly looking abroad for cost reductions. 

Many of us have hoped that competence in science and innovation would enable this 
country to be competitive in global trade. However, experience is showing that firms and 
nations can lose ground in the commercialization of advanced technologies at a time when 
they are the major sources for technological innovations of industrial significance. Rarely do 
patents confer perfect protection. Trade secrets are useful but only if the product can be 
distributed while the underlying technology is kept secret. Today, with widespread scientific 
and engineering competence and powerful analytical and computing capabilities, technolog- 
ical secrets are hard to keep. When a new product achieves widespread consumer acceptance, 
many companies are likely to produce it. The winners among them will be those who 
achieve low costs of manufacture and high quality and have marketing skill. The United 
States has been comparatively weak in achieving low-cost manufacturing with high quality. 
In the past, U.S. engineers have tended to shun the factory floor. In contrast, Japanese 
engineers are active there, and through a series of small incremental improvements they 
usually succeed in achieving substantial economies. 

Another source of U.S. failure to compete is in the quality of the labor force, 
particularly in its lack of vocational training. Both West Germany and Japan are superior in 
these aspects. More important is the impact of military R&D on U.S. engineering talent. 
Roughly half of total U.S. R&D expenditures are devoted to military research. In Japan 
about 2 percent is allocated to that effort. Earlier, there were important spin-offs for the 
United States, but military hardware is becoming increasingly remote from civilian 
applications. Another source of U.S. failure is an archaic set of antitrust policies. There is 
also need to revise national policies to influence managements to respond to foreign 
competition by creating new facilities and achieving higher productivity here rather than 
sourcing aboard. -PHILIP H. ABELSON 

*Technology and Global I n d u q :  Companies and Nations in the World Economy (National Academy Press, Washington, 
DC, 1987), $19.95. 
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Edited by Dr. Kenneth Sherman, Director, 
Narragansett Laboratory, National Oceanic and 
Atmospheric Administration, and 
Dr. Lewis M. Alexander, Director, Center for 
Ocean Management Studies, University of 

Large marine ecosystems (LMEs) are being subjected to in- 
creasing stress from industrial and urban wastes, aerosol con- 
taminants, and heavy exploitation of renewable resources. This 
book is a state-of-the-art review of effective means for measur- 
ing changes in populations and productivity, physical-chemical 
environments, and management options for LMEs. For the first 
time, this volume treats LMEs holistically as regional manage- 
ment units by bringing together the all too often fragmented 
efforts to optimize ocean resources. 319 pp., 1986. 

$31.85; AAAS m e m b e r s  $25.50 ( include 
m e m b e r s h i p  n u m b e r  from Science). 
Order kom: Westview Press, Dep t  AAAS, 5500 Central 
Avenue, Boulder, C O  80301 
Add $2.50 postage and handling for the first book 
ordered; 75C for each additional book. 
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Educational programs and professional practice in the field 
TECHNOLOGY of science policy are in a state of continual evolution, 
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First Award will be presented during the AAAS Annual and Public Policy and supported by AAAS and the National 
Meeting in Boston, 11 -1 5 February 1988 Science Foundation, the project presents empirical data 
Award carries a $2,500 prize from the programs, graduates, and employers in the field. 
Award sponsored by: 
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American Association for the Advancement of Science one interested in gaining insight into science policy pro- 

For additional information contact: 
Patricia S. Curiin 
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of Science and Technology ISBN 0-87 168-290-7; AAAS Publication 86- 17 
1333 H Street N.W. Order from: AAAS Marketing, Dept. AT2, 1333 H Street, NW, 
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8TH INTERNATIONAL CONGRESS OF 
HISTOCHEMISTRY AND CYTOCHEMISTRY 

JULY 31-AUGUST 5, 1988 
Sponsored by the American Hjstochemical Society 
Omni Shoreham Hotel, Washington, D. C. U. S. A. 

PRELIMINARY PROGRAM--SYMPOSIA 
Use of in situ hybridization, R. Angerer and L. Angerer; Immunohistoche- 
mistry in Diagnostic Pathology, S. Spicer and K. Ogawa; Aspects of Golgi 
Traffic, Jurgen Roth; Hematologic Cytochemistry, L. Kaplow and L. Yam; 
Molecular Blology of Steroid Hormone Receptors, G. Greene; Cell Cycle 
and Growth Regulation, E. Wang; Lysosomal Function; D. Bainton; 
Transgenic Animals, H. Westphal. 

Mini Symposia and Poster Sessions open to proffered papers: 
Neuroendocrine Peptides; Neurochemistry of Opiate Peptides; Neurotrans- 
mitters and Related Peptides; Lectins; Histochemistry of Botanical Sam- 
ples; Protease Histochemistry; Viral Disease Diagnosis; AIDS; Basement 
Membranes; Immunocytochemistry; Histochemistry in pathology; Cyto- 
chemistry in cell biology; Enzyme histochemistry; Image analysis; Flow 
cytometry; X-ray microanalysis; Cell differentiation; Histochemistry of 
extracellular matrix; Cytochemistry of cell surface; Radioautography; In situ 
hybridization; NA, K-ATPase in Nervous Tissue. 

Workshops and Tutorials 
Advances in colloidal gold, in situ hybridization; autoradiography, and 
immunocytochemistry. Corporate and commercial sponsors welcome to 
suggest additional topics. 

Abstract Deadline March 1, 1988. 

Further details from 6. Talley, Slack Inc., 1825 Eye St. N.W. Suite 
400, Washington, D.C. 20006, and forthcoming issues of the 
Journal of Histochemistry and Cytochemistry. 
The Histochemical Society welcomes new members. Contact P. Petnrsz, 
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Biotechnology: The Renewable 
Frontier, D.E. Koshland, Jr., ed. Like 
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S.H. Snyder, eds. Neuroscience re- 
search ranging from genetic engi- 
neering to clinical therapy is pre- 
sented. Provides an integrative treat- 

ment of brain anatomy, physiology, and chemistry and ad- 
dresses fundamental questions concerning nervous system 
functioning. 
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Revised 27 March 1987 what has been firmlv established and what 
are unresolved questions; speculation 
should be kept to a minimum. 

Many of the general articles are solicited 
bv the editor. but unsolicited articles are 

Information for Contributors 
THE EDITORS OF SCIENCE 

Manuscripts should be addressed to the 
Editor, Science, 1333 H Street, NW, Wash- 
ington, DC 20005. Submit three copies 
together with a letter of transmittal giving 

1) the names and telephone numbers of 
the authors; 

2) the title of the paper and a statement 
of its main point; 

3) three to eight keywords to be used for 
indexing; 

4) the names, addresses, telephone num- 
bers, and fields of interest of four to six 
persons outside your institution who are 
qualified to referee the paper; 

5) the names of colleagues who have 
reviewed the paper; 

6) the total number of words (including 
text, references, and figure and table leg- 
ends) in the manuscript; and 

7) a statement that the material has not 
been published and is not under consider- 
ation for publication elsewhere. 

In addition, include with your manuscript: 
(i) any paper of yours that is in press or 

under consideration elsewhere and includes 
information that would be helpful in evalu- 
ating the work submitted to Science; 

(ii) written permission from any author 
whose work is cited as a personal communi- 
cation, unpublished work, or work in press 
but is not an author of your manuscript; 

(iii) for review of manuscripts based on 
crystallographic data, two copies of the co- 
ordinates. 

Before being reviewed in depth, most 
papers are rated for their interest and overall 
suitability by a member of the Board of 
Reviewing Editors. Papers submitted in dis- 
ciplines for which there is no appropriate 
member of the Board of Reviewing Editors 
may be screened by editorial staff members 
in consultation with outside experts. Papers 
that are not highly rated are returned to the 
authors within about 2 weeks; the title page 
and abstract from one copy are retained for 
our files. The others are ;;viewed in depth 
by two or more outside referees. Authors are 
notified of acceptance, rejection, or need for 
revision. usuallv within 6 to 10 weeks. Pa- 
pers cannot be resubmitted, either after ini- 
tial screening or after in-depth review. 

Conditions of Acceptance 

When a paper is accepted for publication 
in Science, it is understood by the editors 
that (i) any materials necessary to verify the 
conclusions of the experiments reported will 
be made available to other investigators 
under appropriate conditions; (ii) all au- 
thors have seen and approved the final ver- 
sion of the manuscript; (iii) sequence and 
crystallographic data will be offered for de- 
posit to the appropriate data bank; and (iv) 
a paper will not be released to the press or 
the public before its publication. If there is a 
need in exceptional cases to publicize data in 
advance of publication, the AAAS Office of 
Communications (202-326-6440) must be 
consulted. 

Selection of Manuscripts 

In selecting papers for publication, the 
editors give preference to those of general 
significance that are well written, well or- 
ganized, and intelligible to scientists in dif- 
ferent disciplines. An attempt is made to 
balance the subject matter in all sections of 
Science. Membership in the AAAS is not a 
factor in selection. 

Accepted papers are edited to improve the 
accuracy and effectiveness of communica- 
tion and to bring them within the specified 
length limits. When the author's meaning is 
not clear, the editor may consult the author 
by telephone; when editing is extensive, the 
manuscript may be returned for approval 
and retyping before the type is set. 

Categories of signed papers include: gen- 
eral articles, research articles, reports, letters, 
technical comments, book and s o h a r e  re- 
views, perspectives, and policy forums. 

General Articles. General articles (up to 
5000 words) are expected to (i) review new 
developments in one field that will be of 
interest to readers in other fields; (ii) de- 
scribe a current research problem or a tech- 
nique of interdisciplinary significance; or 
(iii) discuss some aspect of the history, logic, 
policy, or administration of science. Readers 
should be able to learn from a general article 

welcome. Both solicited and unsolicited arti- 
cles undergo review. 

General articles should include a note 
giving the authors' names, titles, and ad- 
dresses; a summary (50 to 100 words); an 
introduction that outlines for the general 
reader the main point of the article; and 
brief subheadings to indicate the main ideas. 
The reference list should not be exhaustive; 
a maximum of 50 references is suggested. 
Figures and tables should occupy no more 
than one printed page. 

Research Articles. A research article (up 
to 4000 words) is expected to contain new 
data representing a major breakthrough in 
its field. The article should include an author 
note, abstract, introduction, and sections 
with brief sideheads. A maximum of 40 
references is suggested. Figures and tables 
together should occupy no more than one 
printed page. 

Reports. Reports (up to 2000 words) are 
expected to contain important research re- 
sults. They should include an abstract (no 
more than 100 words) and an introductory 
paragraph. A maximum of 30 references is 
suggested. Figures and tables together with 
their legends should occupy no more than 
one printed page. 

Letters. Letters are selected for their per- 
tinence to material published in Science or 
because they discuss problems of general 
interest to scientists. Letters pertaining to 
material published in Science may correct 
errors; provide support or agreement; or 
offer different points of view, clarifications, 
or additional information. Personal remarks 
about another author are inappropriate. 
Letters may be reviewed by outside consul- 
tants. Letters selected for publication are 
intended to reflect the range of opinions 
received. The author of the Science paper in 
question is usually given an opportunity to 
reply. 

All letters are acknowledged by postcard; 
authors are notified if their letters are to be 
published. Preference is given to letters that 
do not exceed 250 words. Letters accetlted 

1 

for publication are frequently edited and 
shortened in consultation with the author. 

Technical Comments. Technical com- 
ments (up to 500 words) may criticize arti- 
cles or reports published in Science within 
the previous 6 months or may offer useful 
additional information. Minor-issues should 
be resolved by private correspondence. The 
authors of the original paper are asked for an 
opinion of the comment and are given an 
opportunity to reply in the same issue if the 
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comment is published. The comments, and 
sometimes the reply, are subject to the usual 
review procedures. Priority disputes under- 
go extensive review and are published only 
when action is recommended. 

Book and Software Reviews. The selec- 
tion of books and software packages to be 
reviewed and of reviewers is made by the 
editors. Instructions and length specifica- 
tions accompany items to be reviewed when 
they are sent to reviewers. 

Manuscript Preparation 

Typing. Use double-spacing throughout 
the text, tables, figure legends, and refer- 
ences and notes and leave margins of at least 
2.5 centimeters. Put your name on each 
page and number the pages starting with the 
title page. 

Titles. Titles should be short, specific, 
and amenable to indexing. For general arti- 
cles the maximum length is 80 characters 
and spaces; for research articles and reports 
the maximum is 100 characters. 

Summaries o r  abstracts. These should 
include a sentence or two explaining to the 
general reader why the research was under- 
taken and why the results should be viewed 
as important. The abstract should convey 
the main point of the paper and outline the 
results or conclusions. 

Text. A brief introduction should indicate 
the broad significance of the paper. The 
whole text should be intelligible to readers 
in different disciplines. Technical terms 
should be defined. All tables and figures 
should be cited in the text in numerical 
order. 

Symbols and abbreviations. Define all 
symbols, abbreviations, and acronyms. 

Units of measure. Use metric units. If 
measurements were made in English units, 
give metric equivalents. 

References and notes. Number refer- 
ences and notes in the order in which they 
are cited, first through the text and then 
through the table and figure legends. List a 
reference only one time. References that are 
always cited together may be grouped under 

a single number. Use conventional abbrevia- 
tions for well-known journals; provide com- 
plete titles for other journals. For references 
with up to five authors provide all the 
names; for more than five, provide the name 
of the first author only. See issues of the 
journal for examples. 

Unpublished observations. Reference to 
unpublished data should be given a number 
in the text and placed, in correct sequence, 
in the references and notes. 

Acknowledgments. Gather all acknowl- 
edgments into a brief statement at the end of 
the references and notes. 

Informed consent. Investigations on hu- 
man subjects must include a statement 
indicating that informed consent was ob- 
tained after the nature and possible conse- 
quences of the studies had been filly ex- 
plained. 

Animal welfare. Authors using experi- 
mental animals must state that their care was 
in accordance with institutional guidelines. 
For animals subjected to invasive proce- 
dures, the anesthetic, analgesic, and tran- 
quilizing agents used, as well as the amounts 
and frequency of administration, must be 
stated. 

Figures. For each figure submit three 
high-quality glossy prints or  original draw- 
ings of sufficient size to permit relettering 
but not larger than 22 by 28 centimeters 
(8Y2 by 11 inches). On the back of every 
figure write the first author's name and the 
figure number and indicate the correct ori- 
entation. Manuscripts with oversized figures 
will be returned to  the author without review. 
Photocopies of figures are not acceptable; 
transparencies, slides, or  negatives cannot be 
used because they cannot be sent to review- 
ers. 

On acceptance of a paper, authors re- 
questing the use of color will be asked to 
supply slides or negatives of the color 
artwork and to pay $600 for the first color 
figure and $300 for each additional figure as 
a contribution toward printing costs. 

Illustrations reprinted from other publica- 
tions must be credited. It is the author's 
responsibility to obtain permission to re- 
print such illustrations in Science. 

Tables. Tables should supplement, not 
duplicate, the text. They should be num- 
bered consecutively with respect to their 
citation in the text. Each table should be 
typed, with its legend (double-spaced), on a 
separate sheet. Give each column a heading 
with units of measure indicated in parenthe- 
ses. Do not change the unit of measure 
within a column. 

Equations and formulas. Use quadru- 
ple-spacing around equations and formulas 
that are to be set off from the text. Define all 
symbols. 

Uncertainties and reproducibility. Evi- 
dence that the results are reproducible and 
the conditions under which this reproduc- 
ibility (replication) was obtained should be 
explicitly stated. The effect of limitations in 
experimental conditions on generalizability 
of results should be discussed. Uncertainties 
should be stated in terms of variation ex- 
pected in independent repetitions of the 
experiments; they should include an allow- 
ance for possible systematic error arising 
from inadequacies in the assumed model 
and other known sources of possible bias. 
Probabilities from statistical tests of signifi- 
cance should be subordinated to the report- 
ing of results and associated uncertainties. 

Printing and Publication 

Proofs and reprints. One set of galley 
proofs is sent to the authors. An order blank 
for reprints accompanies the proofs. 

Scheduling. Papers are scheduled for 
publication after Science has received correct- 
ed galley proofs from the authors. Papers 
with tables or figures that present problems 
in layout, or with color figures or cover 
pictures, or that exceed the length limits may 
be subject to delay. 

Cover Photographs 

Particularly good photographs that per- 
tain to a paper being submitted will be 
considered for use on the cover. Submit 
prints (not slides, negatives, or transparen- 
cies) with the manuscript. 
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