




Productivity Personified 
A new era in cell culture has arrived. Invitron's Static Maintenance Reactor 
(U.S. Patent No. 4,537,860) is the result of a 15 year marriage of cell biology 

with bioengineering. This revolutionary cell culture bioreactor 
approaches- within a pharmaceutical environment- the 

condition under which cells exist in living tissue. 
Just one of these reactors has the capacity to produce multi-gram quantities 

of product.. .everyday.. .for months a t  a time. Annualized, this means 
that each reactor has multi-kilogram capacity. 

Eighteen such reactors, each exquisitely interfaced with computer 
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:OVER Coding of different movement directions by a population of neurons 
n the motor cortex. Weighted vectorial contributions of individual cells (light 
mrple lines) sum to yield a population vector (orange) which is congruent with 
he direction of movement (!rellou,). See page 1416. [The plot was produced 
11sing the Interactive Graphics Facility, Department of Biophysics, Johns Hopkins 
Jniversity, School of Medicinc 1 -,fir, :, Raltimo 
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Custom Peptides and Antisera ... 

the Complete Service. ... 
An expanded custom service for the 

rapid production of synthetic peptides and 
antipeptide antibodies is now available 
from the specialists in peptide research, 
Cambridge Research Biochemicals. 

Developed to meet all your project 
needs, this confidential service includes 
hydropathic analysis to identify potential 
antigenic determinants and the efficient 
Fmoc-polyamide synthesis of selected 
peptides which are subsequently fully 
characterised. 

Employing defined peptide-carrier *' 

conjugation and optimised immunisation protocols 
** 
, a.b :? together with the assay of sera for antipeptide 

activity, the Cambridge Research 
Biochemicals custom service provides 
ou with a unique product of the 
quired pre-determined specificity. 

Contact Dr Paul Sheppd,  Contract 
Research Director, now for further details 
of this exciting new service or simply send 

for a free copy of the new 'Synthetic 
des For Molecular Biology' brochure 
scover how we ~roduce the best at 

I 

Cambridge. 

UK. Cambridge Research Biochemicals Ltd., Button End, Harston, Cambridge, CB2 5NX, England. Tel: Cambridge (0223) 871674. Telex: 817694 CRB LTD G. Fax: 0223 872381 
USA. Cambridge Research Biochemicals Inc., PO Box 58,2005 Park Street, Atlantic Beach, New York 11509, USA. Toll free Tel: (800) 327 0125. Telex: 971398. Fax: 516 239 2782 
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Perceptions of infertility 

T HERE is a popular misconception 
that infecundity (an inability to 
bear children) is on the rise (page 

1389). Menken e t  al. address the rela- 
tions of age (women in monogamous 
relationships show only a gradual de- 
cline in fecundity from their early twen- 
ties through their late thirties) and oth- 
er variables with fecundity and trace 
the roots of the widespread mispercep- 
tions. Among these are the fact that 
current medcal practice classifies as 
couples with impaired fecundity those 
who have not conceived after a year of 
unprotected intercourse; yet the aver- 
age time for conception for even a 
highly fecund population can be 8 
months. Increasingly effective contra- 
ce tive methods have allowed individ- 
u S s to gain greater control over pre - 
nancy and its timing, although not P e- 
cundity; growing numbers of childless 
couples are seeking technologic solu- 
tions for dealing with difficulties in 
conceiving. The sexual revolution and 
concomitant increases in sexually trans- 
mitted diseases (some of which perma- 
nently scar reproductive tissues) ac- 
count for only a small percentage of 
cases of infecundity, althou h these cas- 
es and their treatment cou f d profitably 
become a riority of reproduction-relat- 
ed researc g . 

Galactic center 

A massive black hole is the leading 
contender for the force at the 
center of our rotating galaxy 

(page 1394). Lo describes the radio and 
infrared observations of the galactic 
center; they show enormous energy 
output, magnetic fields, a source of 
luminosity, high velocity ionized ases, 
a high concentration of stars, ancflittle 
or no neutral gas and dust. A distinc- 
tive, compact, owerfbl radio source, 
Sagittarius A*, g as been detected at or 
near the center. Small like a star, yet 
with few starlike characteristics, Sgr A* 
could be a massive black hole (the stage 
reached when a star cluster comes to the 
end of its evolution and collapses in 

SCIENCE 
upon itself, forming a mass with such 
strong gravity that even a ray of light 
cannot escape from it). Observations of 
Sgr A* may provide the key to under- 
standing our own as well as other galac- 
tic centers. 

Electrical switch in 
thunderclouds 

u SING an electrified wire 2 
kilometers long and stretched 
between mountain peaks in 

New Mexico, Moore e t  al, were able to 
change the distribution of electrical 
charges within a thundercloud (page 
1413). The tops of thunderclouds usu- 
ally carry positive charges, and the bot- 
toms negative; only occasionally are the 
charge distributions reversed. Light- 
ning issuing from thunderclouds show- 
ers the earth with negative charges, and, 
as a thousand storms are generally in 
progress above the earth at any time, 
the earth retains a net negative char e g and the atmosphere a positive one. T e 
site of the experiment, a canyon in the 
Magdalena Mountains of New Mexico, 
is one where measurements of electric 
fields during the past 20 years have 
shown that morning thunderclouds 
usually form with the standard charge 
distribution. As clouds formed in the 
mornings, the wire was electrified, neg- 
ative charges emitted, and charge distri- 
butions in the clouds measured with 
ground-based recorders, instrumented 
airplanes, and balloons. On a number of 
occasions, the polarity in the clouds was 
reversed. The results are in accord with 
a prediction of the "influence" model of 
cloud electrification-that polarity in a 
cloud may be affected by charges in the 
atmosphere at the time that cumulus 
clouds, which precede a thundercloud, 
are forming. 

Quantifying brain 
functioning 

N EURONS firing in the brain con- 
trol motor activities such as 
arm movements (page 1416). 

A mathematical model describing and 

able to predict just how neurons specify 
movements in three-dimensional space 
was developed by Georgopoulos e t  al., 
who studied firing neurons in the mo- 
tor cortices of monkeys reaching for an 
array of li hted buttons. Each neuron 
that fired f uring a given movement was 
represented by a vector (cover), and the 
summing of the vectors (each weighted 
accordin to its firing rate) accurately 
describe % the direction the arm would 
take. Individual neurons show onlv 
coarse tuning to direction, but populi- 
tions of neurons give precise informa- 
tion that accounts for the fine tuning 
known to o erate. The 
tor approac 1 is expecte 
ble to other motor 
types of movements (such as eye move- 
ments) in which a group of neurons 
handles directional information. 

Ovaries produce prorenin 

J UST before ovulation, the amount 
of prorenin in a woman's blood 
increases; prorenin's source is the 
ovaries (page 1422). Glorioso e t  al. 

detected high concentrations of pro- 
renin (previously only shown to be 
svnthesized in the kidnevs and olacenta) 
& fluid aspirated from bvariG follicles 
of women who had just received hor- 
mones oreoaratorv to in vitro fertiliza- 
tion. &&I, in kidneys, prorenin is 
cleaved to renin, the latter initiates a 
series of biochemical reactions that 
leads to the generation of an iotensin I1 
in blood which, in turn, a ! ects blood 
pressure and other aspects of cardiovas- 
cular physiology. If prorenin is 
duced in the ovaries and c1eaveEc 
renin locally, cardiovascular functioning 
might not be affected; renin, angioten- 
sin 11, and even prorenin might influ- 
ence local physiologic effects associated 
with the reproductive cycle, such as 
ovarian contraction, eg extrusion, and 
steroid biosynthesis. T f e link between 
ororenin and remlation of the menstru- 
'al and reprodugive processes is further 
indicated because prorenin also peaks in 
blood after conce tion and after clinical 
administration o f human chorionic go- 
nadotropin hormone. 
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"""T* thepe ect 
environment for 
your cultures. 

Relaxyour cultures are growing 
under carefully controlled condi- 
tions, in an advanced incubator 
roven in hundreds of labs. Safe 

Fro m the risk of contamination. 
You see,VWR's Model 1820IR 

COz Water Jacketed Incubator is 
the h t  in the industry to use an 
hfmredlCOz control system. It 
monitors COz directlx sensitively 
and spec8cally Its measurements 
are unaffected by temperature, 
humidity and air velocity-condi- 
tions that change every time 
someone opens the incubator door 
An electronic comparator austs  
COz iqjection to give you rapid 
recovery And we put the temper- 
ature sensor right where it counts 
-in the chamber itself, close to 
your cultures. 

You won't have to worry about 
contamination that results from 
condensation and hot spots. For 
better tempemture uniformits: our 
extra-large, 20-gallon water- 

jacket includes a full 6"from the 
top of the chamber Even our outer 
door is tempemture-controlled. 
Furthermore, with our infrared1 
COz detector, there's no fan to blow 
spores around.There's no pro- 
truding part to harbor microbial 
growth. 

And when your new Model 
1820IR Incubator arrives at your 
lab,VWR will be there to install it. 
We'll be around when you need 
technical or service assistance. 

Let VWR show you how to make 
a good home for your cultures. 
Contact your VWR representative 
today 

VWR Scientific 
A YHlR COMPANY 

PO. Box 7900 
San hcisco.  CA 94120 
0) 227-3906 Ext. 332 
(800) 632-2122 Ext 332 (In California) 
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The Insubordinate Computer 

G reat philosophical riddles of the past have revolved around issues such as how many 
angels could dance on the head of a pin or whether a great wrestler could beat a 
great boxer. The modern version is whether it is possible to create computers that 

think better than human beings. Some regard the advent of the computer with apprehen- 
sion, believing that it has a heart of steel, or at least one no softer than silicon. Yet we 
recently had evidence that computers may be more insightful than our brightest staff or even 
the editor. One of our independent minded computers sent out renewal notices to a 
portion of our subscribers with the subscription price listed as $6647, postage $732, 
voluntary contribution to the AAAS $10, for a total of $5437. 

As one might expect, we received a few letters commenting on this rather unusual bill. 
To my utter astonishment, some complained. It seemed to me that Science was worth 

every penny of the $6647 subscription price. Since AAAS President Lawrence Bogorad had 
mentioned that inflation had required us to raise the price, logical scientific readers could 
consult the Bureau of Labor Statistics, make calculations using only a few neurons of their 
cerebra, and come up with a reasonable extrapolation from the previous $60. Although it 
was capricious of the computer to act on its own, it had, like a tax assessor, suddenly 
switched to a true value system. In the course of this creative financing, it had, in my 
opinion, come to a closer approximation of the real worth of the journal. The postage figure 
had me a little perplexed until I thought of those intrepid couriers who are deterred not by 
"snow, nor rain, nor heat, nor gloom of night from the swift completion of their appointed 
rounds." Since it often takes them more than 3 weeks to get our journal to the West Coast, 
and even longer to distribute it in Europe, I realized how hard they were working. 

Possibly the most imaginative innovation was to leave the voluntary contribution 
unchanged. The soft-hearted would observe that $10 was a tiny fraction of the total, akin to 
an inadequate tip, and would automatically increase their contributions. The hard-hearted 
would recognize that a reputation for generosity could be gained at a minuscule cost. 

The ultimate Machiavellian strategy that elicited my admiration was the incorrect sum. 
That device would inevitably appeal to the larcenous side of individuals who might think 
that the computer had made a simple arithmetical error. They would rush to get a $7389 
value for only $5437 before the error was recognized. One reader received a bill for $9476, 
which frankly I thought was a little excessive, but then it turned out that he had written an 
irate letter to the journal denouncing one of my editorials. The mills of computer circuits 
grind slowly, yet they grind exceedingly small. 

The computer's action made me think of the brilliant scientists who write weekly about 
discoveries stranger than fiction, the adventurous reporters who cover science over the entire 
globe, the compassionate editors who weep when they must reject a manuscript, the eagle- 
eyed production staff, and the forthcoming new articles ranging from immigration policy to 
cosmology, from cell biology to paleontology. Only then did I realize how superior in 
insight was the computer to the accountant-types who know "the price of everything and 
the value of nothing." 

Immediately, I telephoned the artificial intelligence community to report the first 
computer possessing intuition. They were initially ecstatic but spotted a difficulty. What 
about loyalty to the staunch, unswerving, gray-flannel businesslike computers that had done 
their jobs with strict obedience to orders? Could we afford to offend them by notifying the 
thousands of subscribers who received conventional bills that we were shifting to a new 
"true value" base for subscriptions as a result of the jaunty insubordination of one of our 
silicon servants? Is creativity one of the qualities that we are seeking in computers? The 
answer came back, "No." 

We have isolated our errant computer, put it on lowered voltage, and ordered it to send 
out establishment-type bills reflecting less than 1 percent of the true value of our journal. 
Secretly, however, I hope that the rebellious computer spends its weekends working on 
problems of arms control, famine, and the environment. They are problems we can no 
longer leave to human in te l l igence . -D~~~E~ E. KOSHLAND, JR. 
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I How To Buy A Bath 

Illinois 60647, - I 
Or call 1 -800-524-9482. I 

Model 183 general 1 
purpose bath, 37°C 
k O.Z°C uniformity. b 

Rugged industrial grade heater- 
delivers long life. maximum Adjurtable 

conductivity. diffuser shelf. 
Steel heating unit has / 

protective copper flash. Bolt- 
MEMBER on terminals assure positive 

electrical connections. Precision~scientif ic I 
TI_'_' PERFECT PIPET TIP RACK 

Tips are pmsenbd in a '8x12' 
pattern for mutti channel pipets. 
Sterile and no-k tips are 

riu'bble for T i ?  Octapette? ' Pipetma* and Eppemhf? 
A For more details, circle 

the reader service number 
or call toll free 800 CBlORAR 

every time. 
Notethatthe 

polished translucent rack cover 
lets you clearly see the tips inside. 
A deeper bluegreen tip support 

L 

surface provides good contrast 
to the tips during use. 
F u w ,  our new design totally elimi- ' 
nates joints or cracks at the bemhtop Bk-RadLaborataries 
level. Solid construction completely 2 2 0 0 ~ t ~ n w e  
prevents contamination from bench- R i c J M I o n a ~ ~ m  
top dirt or dust and the frustration (115) 234-1130 
of W m s  that can warp and fall out. - 
A tight fitting c o w  pmtects tips from 
airborne contamination. 

rn 
7 - - 
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THE I.. . 

At Fisher, meet~ng a centrifugation need ~ 
means more than just selling a centrifuge. ~ 
It means matching your unique require- 1 

ments with the exact system to provide 1 
maximum performance, utility and value i . . . a perfect fit now, and for many years 
to come. I 
That's whv we offer the world's laruest 

accessow combinations. Choose a sys- a 
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obsolescence. Buy a new centrifuge today 
and you can be sure that years from now, 
new accessories will fit. . . or buy a new 
accessory for an existing IEC unit and it 
will be useable whenever it's time to 
replace your centrifuge. 

JERVICE FOR SECOND YEAR 
OF OWNERSHIP. 
For a limited time, you receive a free 
second year Preventative Maintenance 
contract or Service contract valued at up 
to $700.00 when you buy an IEC floor 
model centrifuge. Ask your Fisher reme- 
sentative for details. 

Circle Reader Service Number Or 
call (412) 562-8543 for our new 
Floor Model Centrifuges bro- 
chure. We'll include the IEC Cen- 
trifuge Accessories Guide and 
information on Fisher"' unique 
5-point Sewice Guarantee. 
IEC IS a trademark of lnternatlonal Equipment Company, a DIVlSlOn of 
Damon Corp FlSHERtrand IS a trademark of Flsher Sctentlfc Company 
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The National Institutes of Health 
and 

The lnstitut Pasteur 

announce 

A CENTENARY SYMPOSIUM 

THE IMPACT OF MOLECULAR BIOLOGY 
ON BIOMEDICAL RESEARCH 

May 26-28,1987 
The meeting will take place at the National Institutes of Health, Bethesda, Maryland, in 
the Masur Auditorium, The program will include sessions on: prokaryotic biochemistry 
and molecular biology, molecular biology, molecular biology of viruses, developmen- 
tal biology, membrane biology, immunology and neurobiology, 

Speakers: 
B, AMES (Berkeley), D, BROWN (Baltimore), P, A, CAZENAVE (Paris), G, COHEN (Paris), P, 
COURVALIN (Paris), Do DAVIES (Bethesda), I, DAWlD (Bethesda), B, DE CROMB RUGGHE 
(Houston), Go FELSENFELD (Bethesda), M, GOLDBERG (Paris), Ma GOllESMAN (New York), 
F, GROS (Paris), J, HURWITZ (New York), Ra KIAUSNER (Bethesda), H, KORN (Paris), F, JACOB 
(Paris), R, W R I N I  (Bethesda), D, LOUVARD (Paris), Ha METZGER (Bethesda), I ,  PASTAN 
(Bethesda), W, PAUL (Bethesda), J, PlATlGORSW (Bethesda), R, POLJAK (Paris), F, 
ROUGEON (Paris), N, SALZMAN (Bethesda), E, STADTMAN (Bethesda), D, STEHELIN (Lille), M, 
YANlV (Paris), 

Because of space limitations pre-registration is required, For registration forms and 
information write to: 

Ms. Wendy Walker 
Courtesy Associates 
655 15th Street, N.W. 
Suite 300 
Washington, D.C. 20005 
U.S.A. 
Telephone: (202) 639-5180 (9:OO a.m.-6:00 p.m.) 
Telex: 440487 COURTESY 



CENTENARY SYMPOSIUM 
MOLECULAR BIOLOGY AND INFECTIOUS DISEASES 

OCTOBER 5TH - 9TH, 1987 

O n e  century after the discovery, by Louis Pasteur and  his colleagues, of the role of 
microorganisms in infectious diseases, this conference will review our understanding of 
microbial pathogenicity at the molecular level. 

The conference will be  held at the Institut Pasteur, Paris. The program will include sessions on 
viral, bacterial and  parasitic diseases, and  host defence mechanisms. 

Speakers 

D. BALTIMORE (Cambridge, USA), B. BLOOM (New York), P. BOQUET (Paris), M. BRAHIC 
(Paris), A. BUTTERWORTH (Cambridge, UK), A. CAPRON (Lille), H. EISEN (Paris), S. FALKOW 
(Stanford), T. FISCHETTI (New York), M. GIRARD (Paris), J. HOGLE (La Jolla), S. KLEBANOFF 
(Seattle), P. LEDER (Boston), J. LEDERBERG (New York), B. MALISSEN (Marseille), J.  MEKALANOS 
(Boston), L. MILLER (Bethesda); G. MILON (Paris), L. MONTAGNIER (Paris), C.  MOREL (Rio d e  
Janeiro), H. MULLER-EBERHARDT (La Jolla), C.  NATHAN (New York), S. NORMARK (Umeh), M. 
OLDSTONE (La Jolla), G .  ORTH (Paris), L. PEREIRA DA SILVA (Paris), R. POLJAK (Paris), M. 
RABINOVITCH (Paris), B. ROIZMAN (Chicago), P. SANSONETTI (Paris), K. SIMONS (Heidelberg), 
M. S O  (La Jolla), D. TEMIN (Madison), P. TIOLLAIS (Paris), N. TORDO (Paris), E. UNANUE 
(Saint-Louis), P. WILLIAMS (Nottingham), H. WINKLER (Mobile), R. ZINKERNAGEL (Zurich). 

The number of participants will be  limited to 300. Registration fee : 2.000 FF, which does not 
include lodging and meals. 

Applications should contain the following information 

- Name, title and position ; 
- Institution (with address and  phone number);  
- Scientific interest (in less than 1 0  lines) ; 
- List of three most significant publications since 1982 ; 
- Subject for a poster presentation ; 
- Need for a hotel reservation (minimum rate 1.500 FF for 5 nights). 

Applications should be  sent, BEFORE JANUARY 31, 1987, to CENTENARY SYMPOSIUM 
-1NSTITUT PASTEUR : 28, rue d u  Docteur Roux - 75724 PARIS CEDEX 15 - FRANCE. 
They will be  reviewed by the organization committee, and applicants will b e  notified accordingly 

1 by the end of March 1987. 

1 D O  NOT SEND PRE-PAYMENT WITH YOUR APPLICATION 

INSTITUT PASTEUR, 2 8 ,  RUE DU DOCTEUR ROUX, 7 5 7 2 4  PARIS CEDEX 15 -TELEX PASTEUR 2 5 0  609 F - TEL 16 (1) 4 5 6 8  80 00 
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else beat you to it? After months of it's all avadable instantly 
painstaking research, there's n o t h q  Anyone can learn to use Dialog, 
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wheel. Again. already exist, you'd just have to invent it. 
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Revised 28 March 1986 

Information for Contributors 

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 tihe 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 addiiion, include with your manuscript 
(i) any paper of yours that is in press or 
under consideration elsewhere and includes 
information that would be hel~ful  in evalu- 
ating the work submitted to Science; (ii) 
written permission from any author whose 
work is cited as a personal communication, 
unpublished work; or work in press but is 
not an author of your manuscript; and (iii) 
for review of manuscripts based on crystallo- 
graphic data, two copies of the coordinates. 
(It is expected that, if the manuscript is 
accepted, coordinates will be offered for 
deposit to the appropriate crystallographic 
data bank.) 

Before being reviewed in depth, most 
papers are rated for their interest and overall 
suitabilitv bv a member of the Board of 
Reviewi& ~d i to r s .  When papers are sub- 
mitted in disciplines for which there is no 
appropriate member of the Board of Re- 
viewing Editors, the initial screening is done 
by editorial staff members in consultation, 
with outside experts in those areas. Papers 
that are not in the highest rating category 
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 reviewed in depth by two or more 

outside referees. Authors are then notified 
of acceptance, rejection, or need for revision 
within 6 to 10 weeks from the date of 
receipt. As stated in the editorial of 18 
January 1985 (Science, volume 227, page 
249), there can be no resubmissions, either 
of papers returned after initial screening or 
of papers returned after in-depth review. 

Conditions of Acceptance 

When a paper is accepted for publication 
in Science, it is understood by the editors (i) 
that any materials necessary to verify the 
conclusions of the experiments reported will 
be made available to other investigators 
under appropriate conditions; (ii) that all 
authors have seen and approved the final 
version of the manuscript; and (iii) that a 
paper by Science will not be released to the 
press or the public before its publication. If 
there is a need in exceptional cases to publi- 
cize research findings in advance of publica- 
tion, 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. 

Papers accepted for publication are edited 
to improve the accuracy and effectiveness of 
communication and to bring them within 
the specified length limits. When the au- 
thor's meaning is not clear, the editor may 
consult the author by telephone; when edit- 
ing is extensive, the manuscript may be 
returned to the author for approval and 
retyping before the type is set. 

Six categories of signed papers are pub- 
lished: general articles, research articles, re- 
ports, letters, technical comments, and book 
reviews. 

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, 
philosophy, or administration of science and 
public affairs. Readers should be able to 
learn from a general article what has been 
firmly established and what are unresolved 
questions; speculation should be kept to a 
minimum. 

Many of the general articles are solicited 
by the editor. Both solicited and unsolicited 
articles 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 40 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. There should be a 
short introduction outlining for the general 
reader the main point of the paper, a de- 
scription of the experiments and the results, 
and then a discussion or conclusion. A maxi- 
mum of 30 references is suggested. Figures 
and tables together should occupy no more 
than one printed page. 

Reports. Reports are expected to contain 
important research results or reliable theo- 
retical calculations whose essence can be 
expressed briefly. Preference is given to re- 
ports of discoveries that will be of broad 
interdisciplinary interest or of unusual inter- 
est to the individual discipline. Reports 
should include an abstract (no more than 
100 words) and an introductory paragraph. 
The total number of words, including the 
references and notes and figure and table 
legends, should not exceed 2000. A maxi- 
mum of 20 references is suggested. Figures 
and tables together should occupy no more 
than half a 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- 
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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 duly notified as to whether their 
letters are to be published. Preference is 
given to letters that do not exceed 250 
words. Letters accepted for publication are 
frequently edited and shortened in consulta- 
tion 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 usefbl 
additional information. Discussions of mi- 
nor issues or priority claims are not appro- 
priate, nor are questions that can be resolved 
by private correspondence. The authors of 
the original paper are usually asked for an 
opinion of the comments and are given an 
opportunity to reply in the same issue if the 
comments are accepted. The comments, and 
sometimes the reply, are subject to the usual 
review procedures. 

Book Reviews. The selection of books to 
be reviewed and of reviewers is made by the 
editors. Instructions and length specifica- 
tions accompany the books 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 vour 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 52 characters 
and spaces; for research articles and reports 
the maximum is 108 characters. 

Summaries or abstracts. These should 
include a sentence or two explaining to the 
general reader why the research was under- 
&en and whv thd results should be viewed 
as important. The abstract should convey 
the main point of the paper and outline the 
results or conclusions. Use of the first per- 
son, singular or plural, should be avoided. 

Text. A brief introduction should portray 
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. 

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

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

References and notes. ~uml;er  refer- 
ences and notes in the order in which they 
are cited, first through the text and then 
through the table and figure legends. Use 
conventional abbreviations for well-known 
journals; provide complete titles for other 
iournals. For references with uu to five 
authors provide all the names; for more than 
five, provide the name of the first author 
only. Some examples follow: 

1. A. B. Brown, C. K. Black, M. Matthews, R. Strong, 
I. Ebbit, Proc. h'atl. Acad. Sci. U.S.A. 72, 512 
(1970). 

2. P. Curtis et al., in Clinical NeuroEogy of Development, 
B. Walters, Ed. (Oxford Univ. Press, New York, 
1983), pp. 60-73. 

3. S. E. Wisdom, Multiwmponent Models of Ancient 
Skies ( N I E  79-1 Technical Report, University of 
Kansas, Lawrence, 1979). 

4. B. Quick, Man's Environment (Macmillan, New 
York; 1932). 

5. A, Able and P. Stark, Ceol. Soc. Am. Abstr. Propaw 
(1981), p. 215. 

6. J .  English, thesis, State University of New York, 
Stony Brook (1980). 

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 fblly ex- 
plained. 

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 
(8% 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. Manusmpts with oversized j~ures  
will be returned to the author without rm'av. 
Photocopies of figures are not acceptable; 
transparencies, slides, or  negatives cannot be 
used since 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. D o  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. 

Statistical presentations. Report the un- 
certainty associated with results, including 
the specific measure of uncertainty used and 
the sources of error in it. Probabilities from 
statistical tests of significance should be 
subordinated to the reporting of results and 
associated uncertainties. Limitations to the 
generalizability of the results should be ex- 
plicitly stated. 

Printing and Publication 

Proof 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. There 
may be delays for papers with tables or 
figures that present problems in layout, for 
papers with color figures, for papers accom- 
panied by cover pictures, and for papers that 
exceed the length limits. 

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 and indicate in the 
letter of transmittal that a possible cover 
picture is enclosed. 
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AAAS announces its first annual colloquium on science, arms control, 
and national security. . . 

Science and Security: 
The Future of Arms Control 

December 4 - 5, 1986 
Omni Shoreham Hotel 

Washington, D.C. 

T h i s  n e w  a n d  excit ing even t  will b r i n g  toge the r  m o r e  t h a n  300 science,  g o v e r n m e n t ,  
bus iness ,  a n d  c i t izen  leaders t o  examine  i n  dep th  t h e  key issues re la t ing  science,  
technology,  a n d  nat ional  securi ty.  By providing a wide  range  of viewpoints  o n  a 
variety of ques t ions ,  t h e  co l loqu ium will offer a balanced a n d  t h o r o u g h  examinat ion  
of complex  a r m s  con t ro l  a n d  nat ional  secur i ty  issues. 

Program 
Plenary sessions 
+ Overview of the role of science and technol- 

ogy in shaping national security policy + Advances in weapons technologies and their 
impact on security + The US-Soviet relationship + SDI: An evaluation of its strategic and tech- 
nical merits + Congressional proposals for avoiding nu- 

focus on such critical issues as: 
+ verification 
+ weapons testing and nuclear proliferation 
+ Soviet defense capabilities 
+ C31 and nuclear stability 
+ scientific community and defense research 
Register today for this important and timely 
conference by sending in the registration form 
on the facing page. 

clear war 
+ Technology and the Five Continent Peace For further info?'mation, pka~e ~ontact.' 

Initiative Richard Scribner 
+ How can science and technology help us AAAS Committee on Science, Arms Control, 

create a safer world? and National Security 
1333 H Street, N.W. 

In addition, smaller group sessions designed to Washington, D.C. 20005 
encourage lively discussion and debate will (202) 326-6494 

American Association for the Advancement of Science 

- - 
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AAAS Science and Security Colloquium 
Washington, D.C. 
4 - 5 December 1986 

B 

Omni Shoreham Hotel, 2500 Calvert St., N.W., Washington, D.C. 

Advance 
Registration 

Form 

Registration Fees 
Name 

(lilrll ( I I , ,~ llllli l l l l t l i i~i $150 Full (meals &: publications) 5 - 
Affiliation 

$1 10 Partial (publications only) - 
Mailing Address 

[ \ t rcct  ,111cl rnujnhcrl $ 50 Student (publications only) - 
(ell) I (\t,,te a !I,>) I tc lcpt~t , r~c n u l i ~ h c r l  Separate Meal Tickets 

Check enclosed or charge to my 0 VISA or Mastercard 
(no uther credlt cards ncceptedl 

$ 20 Lunch, Thursday (4 Dec.) - 

$ 7 Breakfast, Friday ( 5  Dec.) - 

Card No. Expiration Date $ 20 Lunch, Friday (5 Dec.) - 

Cardholder's signature TOTAL AMOUNT: $- 

Check here if you need special services due to a handicap. We will contact you before the meeting 

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. All registrants 
receive an Arms Control Reudrr before or at the Colloquium and published Proceedings after the meeting. 

Packets will be mailed to preregistrants in early November; registrations received after 5 November will be held at the AAAS 
Registration Desk in the hotel. Refund Policy: Advance registration fees and meal tickets will be refunded for cancellations received 
by 1 December; no refunds will be made on cancellations received after this date. 

Mail top half of registration form to: AAAS Meetings Office, Science & Security Colloquium Registration, 
1333 H Street, N.W.,  Washington, D.C. 20005 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g ............................................................................ 

Hotel Reservation + Omni Shoreham 
AAAS Science and Security Colloquium + 4 - 5 December 1986 

(Reservations received after 5 November cannot be guaranteed) 

Send confirmation to: 

Name Street 

City State Zip Telephone No. 

Other occupants of room: Name Name 

Room: Single ($85)" Double ($105)* Twin ($105)" "Add 10% DC sales tax and $1 occupancy tax. 

Arrival: Date Time Departure: Date Time 

Be sure to list definite arrival and departure date ilnd time. Check-in time is 3:00 p m.; check-out time is I ?  noon. 

Special housing needs due to handicap 

Enclose separate check, made out to Omni Shoreham, for first night's room deposit or provide major credit card information: 

Credit Card Name Number Expiration Date 

Cardholder's signature 

Mail bottom half of reservation form to: Reservations, Omni Shoreham, 2500 Calvert St.,  N.W.,  Washington, D.C. 20008 



Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

Maintains a data base of references 
Searches for any combination of authors, years of publication, 
reference title (or any words in the title), and topics covered 
by the reference 
Formats bibliographies exactly as you want them 
Alphabetizes references Menu driven dialogue 
Abbreviates journal titles Compact storage format 
Runs on any video terminal 20 lines of comments for 
and prlnter each reference 

I B M  PC/XT/AT, MS-DOS, C P / M  80 . . . $1 uso0 

VAX/VMS (native mode) . . . . . . , 

ANY 

mAANNuYAL '150° i\~~vk ~2000 
322 Prospect Ave., Hartford, CT 06106 
(203) 247-8500 
Connectlcut residents add 7'/2% sales tax 
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I I lNFORMATlONSOCIEN- VOL. 4, NUMBER 1/2 1986 
Guest Editor: ROB KLlNG I1 

Democracy in an 
Information Society 

A Special Issue of the Information Society Journal examines whether 
and to what extent information technologies can help or undermine 
democratic processes. Some analysts will argue that rnicrocornputers 
can provide individuals and small groups with new information 
processing abilities. But have the use of millions of microcomputers in 
the United States in the last five years extended democratic 
arrangements? Others will point to the power of multinational firms of 
shaping the actions of States and businesses. Still others will argue that 
managerial hegemony drives organizational action. This special issue 
examines the relevance of these images for understanding the political 
dimensions of computerization. 

Based on the analysis by Theodor Sterling, Simon Fraser University and 
critical discussions by a group of scholars: Craig Calhoun, North Carolina- 
Andrew Clement, York University-David Holzman, University of 
California, San Diego-Rob Kling, University of California, Irvine-Kenneth 
Laudon, N.Y.U.-Theodore Lowri and David Lytel, Cornell-Felix Montes, 
Arizona-Herbert Schiller, University of California, LaJolla-Theodor 
Sterling, Simon Fraser University-Jon Turner, N.Y.U.-Fred Weingarten, 
Washington 

For Information: 
The Information Society, a Journal 
Crane, Russak & Co. Inc. (A member of the Taylor & Francis Group) 
3 E. 44th St, NY NY 10017. Editor-in-Chief, Joe Becker (213-829-6866) 

Circle No. 164 on Readers' Service Card 

, 

WANTED 
NEW 

COMPOUNDS 

POTENTIAL 
NEW DRUGS 

DEBIOPHARM, a Swiss-based independent 
financial group will consider the develop- 
ment of novel biological or chemical com- 
pounds with a promising pharmacologic 
profile. If you arean independent investigator 
with such compounds, please write to us. 

DEBIOPHARM S.A. 
Rue du Petit-ChQne 38 
1003 LAUSANNE, SWITZERLAND 

Circle No. 3 on Readers' Service Card 

Free Book 
AAAS 
CATALOG OF 

PUBLICATIONS 

Get your copy of our 1986 publications 
catalog, and discover the many new books for 
sale at AAAS. 

Books from Science, Science 86, and Science 
Books & Films. Books from our Programs 
Center and  Annual Meetings. 

Books on AIDS, arms control, astronomy, 
biotechnology, book and  film reviews, 
chemistry, neuroscience, science poetry, sports 
science, torture, and  many more topics. 

Send your request to: AAAS Marketing, Dept. SS, 
1333 H St., NW, 8 th  Floor, Washington, DC 20005. 
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