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You'll think we've been 
reading your mind. 

Now you can obtain joumal article 
abstracts within days of their appear- 
ance without even leaving your 
computer. No service other than our 
new Abstract Express feature of 
Referenee Update provides you with 
this capability. 

Research Information Systems, Inc. 
became the leader in bibliographic 
information management by listening 
to you, the scientist, and responding to 
your needs for quick access to joumal 
information as well as personal biblio- 
graphic management. 

We gave you Reference Manager, the 
personal bibliographic system that now 
serves as-the standard of excellence in 
its field. Next, we introduced 
Reference Update, the first service of 
its kind, which enables you to find titles 
of articles from current publications in 
your area of interest. Because it 
provides broad coverage (our Deluxe 
Edition includes more than 1,000 
journals) and a friendly, intuitive user 
interface, Reference Update remains 
the clear choice of current awareness 
services. Indeed, over 90% of our 
users renew their subscriptions. 

But selecting relevant articles by title 
alone is often difficult, and so we have 
designed Abstract Express. This new 

addition to the Reference Update 
family allows you to "mark" refer- 
ences of interest and then to quickly 
and inexpensively obtain the abstract 
through your modem. With our 
proprietary compression and commu- 
nications software it's all automatic 
and takes only a few seconds. Often 
the abstract will be on your computer 
screen long before the journal arrives 
in your library. 

Even before we added Abstract 
Express, no other service provided the 
convenient and well conceived 
features of Reference Update- 
keywords as search terms, correct 
capitalization, use of Greek letters and 
special symbols in titles, synonym 
tables, and easy-to-use interface. 

Now no other service provides on-line 
abstracts the week the journal appears. 

AND THE BEST NEWS OF ALL. 
You don't even have to buy Abstract 
Express. The software is included 
without additional charge with a 
subscription to Reference Update at the 
regular low price. No minimum use 
requirements or sign-up charges. Pay 
only for the abstracts you download. 

RIS is introducing Abstract Express at 
the low cost of only $0.49 per abstract 
until March 3 1, 1990. After the intro- 
ductory period, the cost per abstract is 
$0.75 plus a $0.95 connect charge. 

FREE SAMPLE ISSUE. 
A free sample issue of Reference 
Update for either the IBM" or 
Macintosh" is available on request. 
This includes the complete search 
software with limited abilities to 
output references. To receive your 
issue, or for additional information, 
please contact: 

Research Information Systems, Inc. 
1991 Village Park Way, Suite 205 
Encinitas, CA 92024 U.S.A. 
(800) 722-1227 - FAX: (619) 753-0226 
In CA or outside the U.S. (619) 753-3914 

* Available early 1990. Prices subject to change without notice (IW89). 
IBM is a registered trademark of  International Business Machines. Macintosh is a Circle NO. 219 on Readers' Sewice Card 
registered trademark of Apple Computer. Inc. Reference Manager is a registered 
trademark of Research lnformation Systems. Inc. Reference Update and Abstract 
Express are trademarks of Research Information Systems. Inc. 
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COVER Eighteen of 1989's top scientific achievements are discussed in a year- 
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SCIENCE 
Origins of agriculture 

A s humans progress from foragers 
to farmers, three important tran- 
sitions occur in their relations 

with plant foods: once wild plants are 
domesticated, a food-producing econo- 
my comes into being, and production 
focuses on a small number of crops. In 
eastern North America, these mile- 
stones in human-plant relations were 
reached centuries apart (page 1566). 
The first indications that humans were 
intervening in plant life cycles appear 
between 2000 and 1000 B.C. : morpho- 
logic signs in seed specimens suggest 
that a form of squash, a sunflower, and 
two other plant crops had been domes- 
ticated. Later, between 250 B.C. and 
A.D. 200, the trend toward food-pro- 
ducing economies became widespread. 
And, between A.D. 800 and 1100, 
when complex sociopolitical changes 
were taking place, maize was intro- 
duced from tropical regions and became 
the major crop and food. This history, 
presented by Smith, represents a syn- 
thesis of information from the archeolo- 
gic record and from measurements 
(with new techniques) of ages and char- 
acteristics of seed samples, human 
bones, artifacts, and other relevant ma- 
terials. The work firmly establishes east- 
ern North America as an independent 
center of plant domestication. 

Thickening Greenland 
ice sheet 

C HANGES in the volume of ice 
stored on continental ice sheets 
greatly affect global sea level be- 

cause the sheets are so massive. Satellite 
radar measurements now indicate that 
the Greenland ice sheet south of 72"N 
has been thickening by about 0.23 me- 
terlyear since 1975 (pages 1587 and 
1589). The measurements of ice surface 
elevation were made with altimeters on 
three satellites; elevation changes were 
calculated from comparisons of data 
obtained during different orbits. De- 
pending on whcvther the ice sheet north 
of 72"N is also thickening and whether 
thickening is a recent or long-term phe- 
nomenon, the mass increase could cor- 

respond to falls in global sea level of 0.2 
to 0.7 millimeterlyear. Zwally discusses 
how ice sheet mass, sea level, and cli- 
mate are related: over the short term, 
global warming could produce more 
precipitation and greater ice accumula- 
tions at Greenland and Antarctica and 
thus a drop in sea level; over longer 
periods, however, the dynamic response 
of the glaciers to warmer temperatures 
and increased precipitation is less clear, 
and sea-level rises could occur if the 
glaciers start flowing faster. 

Recoil aspiration 

A MPHIBIANS and air-breathing 
nonpolypterid fishes breathe by 
pulse pumping: the buccal cavity 

of the mouth fills with air, and when the 
mouth is closed air is forced into the 
lungs. In contrast, birds, mammals, and 
reptiles breathe by aspiration: their 
lungs expand first and air is then sucked 
in. Although primitive air-breathing 
polypterid fishes lack the structures 
thought to be essential for aspiration 
(diaphragms and movable ribs), they 
too have been found to breathe by a 
form of aspiration (page 1593). High- 
speed x-ray pictures of mouths and 
lungs and measurements of air pressure 
in the fishes' pleuroperitoneal cavities 
show that air is exhaled when the bony- 
scaled "jacket" or integument actively 
deforms and is inhaled as the integu- 
ment passively recoils. Brainerd et al. 
note that recoil aspiration may have 
been used by the earliest amphibians, 
who, like their air-breathing fish ances- 
tors and the polypterid fishes, had ven- 
tral bony scales. 

SCID mice and childhood 
leukemia 

A system for evaluating the pro- 
gression of acute lymphoblastic 
leukemia, the most prevalent 

form of leukemia in children, has been 
devised by Kamel-Reid et al. (page 
1597). When cultured cells derived 
from a leukemic child were injected into 
SCID mice (mice with severe combined 
immune-deficiency disease), the cells 

first grew in the bone marrow and later 
spread to the spleen, liver, and kidneys, 
just as they do in diseased children. As 
disease advanced, and again in keeping 
with the human pattern, the leukemic 
cells metastasized to the mouse's brain, 
lungs, intestines, and pancreas. If in- 
deed the pattern of tumor cell differen- 
tiation and metastasis in mice is faithful 
to that in children, the SCID mice 
could become valuable adjuncts in the 
management of individual cases of leu- 
kemia. The course of disease in a child 
might be predicted from its course in 
the mice, treatment protocols could be 
evaluated in mice, and the success of 
chemotherapies could be determined by 
injecting patient's cells into mice and 
searching for growth of tumor cells. 

RNA editing 

I s the evening primrose using a non- 
standard genetic code or is it doing 
some unusual editing of its RNA? 

The question arose as a result of obser- 
vations by Hiesel et al. that there was 
not exact correspondence between the 
sequences of nucleotides in certain mi- 
tochondrial genes and in the comple- 
mentary DNA molecules patterned on 
messenger RNA molecules made from 
those genes (page 1632). Specifically, 
the nucleotide cytosine (C) in the genes 
was frequently represented by thymi- 
dine (T) in complementary DNA mole- 
cules; had editing not occurred, the 
sequences of the complementary DNA 
and the DNA of the gene should have 
been identical. The replacements of 
some (but not all) of the Cs by Ts were 
found not only in the coding regions of 
the genes but also in those parts of the 
genes that do not get translated; the 
rate of such exchanges was about 1 in 
58 nucleotides. The changes in the cod- 
ing region were not silent but led to the 
insertion of different amino acids in the 
protein products; interestingly, the af- 
fected amino acids were ones that 
proved to be highly conserved in evolu- 
tion. How the editing occurs (perhaps 
through some chemical modification) 
and whether it is a common or an 
unusual phenomenon remain to be de- 
termined. m RUTH LEVY GWER 
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The Molecule of the Year 

H istorians tend to personalize history. They use political leaders to symbolize war or 
peace, freedom or slavery, abundance or starvation. Political systems represented 
by these individuals may be essential, but political leaders cannot cure disease 

without medicine, cannot improve crops without fertilizer, and cannot encourage the 
literacy on which democracy depends without communications technology. The great 
advances of the past have been profoundly influenced by science and technology, and our 
present standard of living depends on them. Political systems can be designed to encourage 
advances in science and are essential to the fair distribution of its products. Wealth must be 
created before it can be distributed. 

Sometimes, in the rush of daily events and the ease of describing personalities instead of 
analyzing issues, the fundamental causes of progress can be obscured. To symbolize that 
scientific progress and to honor the structure that creates it, Science has decided to name a 
Molecule of the Year. The molecule will symbolize a discovery or technique that may 
actually involve many molecules, but the award will be singular to force us to choose one 
such discovery each year that is likely to have the greatest influence on history. We will not 
require that the initial discovery has to be made in the year of the award because many 
discoveries are not recognized immediately or require refinement for optimum value. The 
award will, however, reflect the fact that the particular discovery has reached in the year of 
the award a stage of development and understanding sufficient to establish its long-term 
significance. 

This year's award goes to the DNA polymerase molecule and to the technique called 
polymerase chain reaction. PCR, as it is called, has developed into one of the most p o w e h l  
tools of modern biology since its discovery several years ago, and its applications are 
burgeoning. One of its first applications allowed an Indian mother to establish the identity 
of her son for immigration purposes. It has this year served as the basis for making human 
antibodies in a bacterium. It is revolutionizing the approaches researchers are taking to 
many problems in biology. Other properties and potentials of PCR are discussed in the 
section that follows, as are many other discoveries that could easily have been chosen in a 
year that has seen major advances of science in almost every discipline. 

Some who look into the mirror darkly see the waste disposal problem and forget the 
great numbers of people alive today, see the pesticide problem and forget the availability of 
food to many, or see the acid rain problem and forget the popularity of the automobile. 
Each widely adopted technical advance generates new problems that themselves cry out for 
technical solutions. The problems are real. So, is this progress? 

To answer that question I propose a simple objective test: the era swap experiment. 
Each person could choose to be transported back to some previous time but only on 
condition that he or she adopt all the features and restrictions of that era. In the 1800s, for 
example, the globe was less crowded, the air was clearer, the water cleaner, and there were 
no plastics. However, life expectancy was half of what it is today, transportation was by 
horseback or on foot, and medical operations were performed without anesthetics. Even a 
few years ago a high proportion of women died in childbirth, and pneumonia was one of the 
major causes of death for middle-aged people. Faced with such realities, who would choose 
to live even a few years in the past? 

Our Molecule of the Year is a symbol that we are honoring the process of progress 
rather than a personality. Most of the discoveries of science (and probably much of political 
history) result from the actions of many individuals, one of whom may contribute slightly 
more than others. Each person who moves the discovery one step hrther contributes to the 
benefit of all. Science is an international enterprise; its practitioners and those who benefit 
from the knowledge it creates are located throughout the world. The new knowledge- 
which translates into living standards--can be used for good or evil, can be distributed fairly 
or unfairly. The challenge to science is to generate the new discoveries. The challenge to 
society is to use those discoveries for the betterment of all.-DANIEL E. KOSHLAND, JR. 
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U.S. taxpayers, must in addition pay a pro- 
portional share of creation costs. 

I find puzzling Atkinson's assertion that 
the NLM does not have a "wide distribu- 
tion" mechanism in place. The fact that 
there are more than 30,000 individuals and 
organizations, including the libraries at his 
institution, who regularly search the more 
than 12 million records in the NLM's data- 
bases would argue otherwise. The 4 million 
searches each year of files at NLM, the like 
number of searches of NLM files on com- 
mercial information vendors, the 42 medical 
schools and hospitals who mount NLM 
subsets, 16 overseas partners, and the nine 
licensed commercial CD-ROM Medline 
products also bespeak our having made at 
least a start at "wide distribution" of records 
of the ~eriodical literature. 

With respect to catalog records for books, 
NLM provides online services to users and 
also serves the general library community by 
means of the data it provides through tapes. 
The latter has proven an efficacious route 
over the years, since medical books per se 
constitute only a small percentage of the 
books acquired by a general or university 
library. Thus, NLM's cataloging data are 
made available to bibliographic utilities such 
as the Research Libraries Information Net- 
work, the Western Library Network, the 
Online Computer Libraty Center (OCLC), 
and to companies that produce and distrib- 
ute CD-ROM's. The arrangement of long- 
est standing, with OCLC, has been in exis- 
tence for more than 20 years. In fact, it has 
been estimated that more than $3.5 million 
is saved each year by medical libraries in the 
United States who use NLM cataloging data 
from a variety of sources and are thus freed 
from the expense and labor of doing their 
own catalo$ng of the medical literature. 

The implication that NLM seeks to solve 
a "budget crunch" by charging fees that are 
higher than access or reproduction costs is 
not correct. The scientific community 
should know that any fee collections above 
the costs of access, as in the case of foreign 
use, are not used by the NLM, but are 
returned to the U.S. treasury. 

DONALD A. B. LINDBERG 
Divectov, National Libvavy o f  Medicine, 

Bethesda, MD 20894 

Ethics and USGS 

Eliot Marshall's commentary on the ethics 
debate at the U.S. Geological Survey 
(USGS) (News & Comment, 3 Nov, p. 
570) sheds welcome light on some of the 
on-going issues, but inevitably included fac- 
tual errors. Here I attempt to correct the 

more important ones and to emphasize the 
fundamental issues as I see them. 

Contrary to statements in the article, I 
was not acting as an adviser to Friends 
Aware of Wildlife Needs (FAWN), nor is it 
true that "Wilshire at one point suggested 
that FAWN subpoena him as a USGS ex- 
pert, even though federal employees are not 
allowed to testify as experts against the 
government." Government employees can 
testify in such cases, with appropriate clear- 
ance. 

My role in the El Dorado National Forest 
plan for off-road vehicle development was 
independent of FAWN and began with my 
review (as a private citizen) of the U.S. 
Forest Service's environmental assessment. 
Much later FAWN president Karen Scham- 
bach invited me to- see the site. I walked 
around the area with Schambach on my own 
time on a Sunday afternoon. I made no 
measurements and took no notes, but this 
was later characterized by Dallas Peck as a 
"sunrey" made for FAWN in violation of the 
USGS Organic Act. Subsequently, FAWN 
requested my testimony, and in response I 
consulted appropriate USGS officials about 
the procedures FAWN would be required to 
follow. USGS instructed FAWN to subpoe- 
na me if they wanted my testimony. At no 
time did I suggest to FAWN that I be 
subpoened. 

Marshall's article states that the Adrninis- 
trative Digest (AD) 993, which caused so 
much furor last summer, "was later with- 
drawn and general advice to use 'sound 
judgment' " was given. AD 993 was amend- 
ed, not withdrawn (as of 15 November 
1989 it was issued to new employees). The 
Zen committee product (AD 1009) modi- 
fied AD 993's blanket proscription of all 
private activities related to USGS functions 
only by giving explicit permission to partici- 
pate in professional society activities. 

Another issue highlighted in Marshall's 
article relates to "advocacy." Peck has re- 
cently stated the USGS position in a letter to 
James Gutmann at Wesleyan University: 
"Presentation and interpretation of research 
results in  the&vthevance o f a  position taken by a 
public intevest gvoup in  a mattev o f  dispute is 
advocacy" (emphasis in original). When a 
USGS scientist presents and interprets re- 
search results in the furtherance of the gov- 
ernment's position, it is considered "objec- 
tive scientific support," but when the same 
scientist presents and interprets objective 
scientific results which happen to contradict 
the government's position, it suddenly be- 
comes prohibited advocacy. Surely such an 
official policy does more to undermine the 
integrity and impartiality of the USGS than 
anything any individual scientist could ever 
say or do. 
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The FAWN case has resolved only the 
narrow issue that there was no evidence to 
support the charges against me. The broader 
issues that remain unresolved are (i) the 
present USGS administration's attempt to 
use the Organic Act to deny information 
and the expertise of federal scientists to 
public-interest groups when environmental 
policy is in dispute; (ii) the continued threat 
in AD 993 of unconstitutional infringe- 
ments of employee's private activities and 
suppression of free speech; and (iii) viola- 
tion of the principles of due process and 
equal treatment under the law through un- 
equal applications of the Organic Act's pro- 
hibitions against executing surveys and ex- 
aminations. It is hard to escape the conclu- 
sion that the selective application of the 
Organic Act is politically motivated. 

The oath of office sworn by all USGS 
employees is that we will support and de- 
fend the Constitution of the United States. 
The credibility of USGS, in my opinion, is 
best maintained by honoring that oath and 
not by suppressing the freedoms granted by 
the Constitution to satisfy the transient po- 
litical aims of any particular administration. 

HOWARD WILSHIRE 
1348 Isabelle Avenue, 

Mountain View, C A  94040 

Eliot Marshall's article about Howard 
Wilshire was a welcome exposure of a dark 
side of government. Two items, however, 
need clarification. 

At no time did FAWN ask Wilshire's 
advice on "how to prevent the Forest Ser- 
vice from building a playground for motor- 
cyclists." FAWN already had very compe- 
tent legal counsel. Wilshire's role was limit- 
ed to addressing, independently, the soils 
section of an environmental assessment pre- 
pared by the U.S. Forest Service for the 
project. 

At my invitation, he subsequently visited 
the site of the proposed project. When we 
asked him to testify at a court hearing, 
Wilshire responded that we must go 
through USGS channels to obtain his testi- 
mony, even as a private citizen. 

It was Wilshire's superiors who described 
a subpoena as the proper way to proceed. 
And it was the U.S. Attorney (who repre- 
sents the Forest Service in this case) who 
insisted he testify as a government employ- 
ee, because restrictions could then be placed 
on his testimony. 

The "resolution" of the Wilshire case 
leaves unanswered two big questions: First, 
can a public interest group (and the public) 
be denied access to the expertise, gained at 
public expense, of government scientists, 
when that expertise does not hrther the 
political goals of the government? 
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Second is the constitutional issue: Can 
government scientists be denied the right to 
speak as private citizens on politically hot 
subjects? 

Standing on its own, it is tough to swal- 
low the USGS's concern for its credibility as 
the motive for Wilshire's harassment. But 
Forest Service attemvts to silence a Fish and 
Game biologist who was also to testify at 
that hearing, and their threat of a boycott of 
my employer's small business, which 
brought about my own dismissal (the three 
incidents all occurred within 2 weeks of the 
court hearing), make it unlikely the action 
against ~ i l s h i r e  was anything but an at- 
tempt to crush scientific dissent. 

FAWN ultimately won its suit. The weak- 
ness of the defense of the dirt 
bike project explains their reliance on elim- 
inating FAWN's witnesses. 

KAREN SCHAMBACH 
President, Friends Aware of Wildlife Needs, 

Post OBce Box 603, 
Georgetown, C A  95634 

Response: Wilshire was not an adviser to 
FAWN, but he did meet with FAWN'S 
president, Karen Schambach, toured the dis- 

puted Rock Creek area with her, and spoke 
with FAWN's attorney Sharon Duggan 
about the impending lawsuit. When Dug- 
gan asked him for an affidavit, Wilshire 
responded that he would have to get clear- 
ance-whether to testify as a private citizen 
or as a USGS employee-and that FAWN 
would have to submit a formal request for 
his testimony. In explaining this to Duggan, 
Wilshire's attorney has written, Wilshire 
"noted that he believed his testimony would 
carry more weight as a USGS employee 
. . . . ." FAWN later subpoenaed Wilshire as 
a percipient (not an expert) witness, but 
never asked him to testify. 

As for the status of Administrative Digest 
993, USGS personnel chief Maxine Willard 
informed Science that the relevant section has 
been "withdrawn" and is considered void. 

-ELIOT MARSHALL 

Erratwm: In the caption of fipre 2 (p. 1401) of the 
article "Ferroclecmc memories' by James F. Scott and 
Carlos A. Paz de Araujo (15 Dec., p. 1400), the credit 
should have read, "[Figure reproduced by permission of 
Raymond Fedorak, Naval Air Defense Command]." 

Erratum: In the News & Comment article b Ma jorie 
Sun "Investors' yen for U.S. technology" (l Dec., p. 
1238), the name of the computer company Poqet Com- 
puter Corporation was misspelled. 
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Revised 22 December 1989 tion and to bring them within the specified 

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 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 ~ublished 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; 

(iv) the databank identifier codes for se- 
auence or coordinate data. 

By submitting a manuscript, an author 
accepts the responsibility that all those listed 
as authors of a work have agreed to be so 
listed, have seen and approved the manu- 
script, and are responsible for its content. 

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. Approximately 40% of submitted 
papers are reviewed in depth by two or more 
outside referees as well as a statistician. 
Reviewers are telephoned prior to being 

sent a paper and are expected to decline to 
review if they are not qualified or there is a 
possible conflict of interest. Reviewers are 
expected to return their comments within 
two weeks. Tardy reviewers are prodded. 
Reviewers are instructed that the manu- 
script is a privileged document that is not to 
be disseminated or exploited. It is the policy 
of Science that reviewers are kept anony- 
mous. 

When the review process is complete, the 
manuscript and reviewers' comments are 
discussed by the editors at a weekly space 
meeting. Manuscripts are evaluated in terms 
of their technical merit as well as their merit 
in relation to other papers under consider- 
ation. Authors are notified of acceptance, 
rejection, or need for revision, usually with- 
in 6 to 10 weeks. Papers cannot be resub- 
mitted over a disagreement on interest level 
or relative merit. If the author can demon- 
strate that a paper was rejected solely on the 
basis of serious reviewer error, resubmission 
may be allowed. 

Conditions of Acceptance 

When a paper is accepted for publication 
in Science, it is understood by the editors 
that (i) any materials and methods necessary 
to verify the conclusions of the experiments 
reported will be made available to other 
investigators under appropriate conditions; 
(ii) sequence and crystallographic data will 
be offered for deposit to the appropriate 
data bank and the identifier code will be sent 
to Science; and (iii) the paper will remain a 
privileged document and will not be re- 
leased to the press or the public before 
publication. If there is a need in exceptional 
cases to publicize data 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. 

Accepted papers are edited to improve the 
accuracy and effectiveness of communica- 

length limits. when the author's meking 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 software 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 
what has been firmlv established and what 
are unresolved questions; speculation 
should be kept to a minimum. 

Many of the general articles are solicited 
by the editor, but unsolicited articles are 
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. Addresses for all authors should be 
listed on the title page and the correspond- 
ing author should be indicated by an aster- 
isk. 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 Der- 
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 
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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 paper in ques- 
tion 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 accepted 
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 
oppomnity to reply in the same issue if the 
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 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 80 characters 
and spaces; for research articles and reports 
the maximum is 100 characters. 

Summaries or 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 the 
first time they are used. 

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. Do not use op. 
cit. 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 fully 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 
(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. Manuscvipts with oversized figuser 
will be vetuvned to the authov 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 or figure part and $300 for each 
additional figure or figure part to help de- 
fray the cost of obtaining color separations. 

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 inadeauacies 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. 

Permissions and Copyright. Illustra- 
tions and tables reprinted from other publi- 
cations must be credited. It is the author's 
responsibility to obtain written permission 
from the copyright owner (usually the pub- 
lisher) to reorint such illustrations in Science. 
The appropriate credit line is usually supplied 
by the copyright owner. Papers will not be 
sent to the orinter until cooies of all oermis- 
sion letters have been received by the editorial 
office. 

Copyright law requires that we obtain 
copyright transfer from authors of each pa- 
per published in Science. Copyright forms 
- - 

are sent to all authors prior t o  acceptance 
and must be signed and returned to the 
editorial office immediately. U.S. govern- 
ment employees sign the section of the form 
which states that they are exempt from 
copyright laws. We regret that we cannot 
al~bw alterations to or substitutions for our 
form. 

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 cor- 
rected galley proofs from the authors. Pa- 
pers with tables or figures that present prob- 
lems 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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15-20 February 1990 + New Orleans 

Have it all in New Orleans: Legendary jazz, Cajun 
cuisine, and the world's most comprehensive scientific 
conference. 

rake your pick from more than 250 symposia, techni- 
cal sessions, and workshops in virtually every field of 
scientific inquiry; intensive seminars; and short courses. 
Present your own research in poster sessions and meet col- 
leagues from every corner of the scientific community 
while you enjoy this unique southern city. 

Reserve your place now! For information and 
registration forms, see Science magazine (1 Sept., 10 or 24 
Nov., or 8 Dec.); or write to: AAAS Marketing, 1 333 H St., 
NW, Washington, DC 20005. FAX: 202-289-402 1 .  

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE . 

Announcing an important new quarterly journal for 1990 
on the innovative field of GENE TRANSFER . . . 

Origins of Modern Humans 
Edited by PUU~ Mellors and Christopher Stringer, 

This major interdisciplinary work contains contributions from 55 of the 
world's leading authorities in the fields of anthropology, archaeology, 

human evolution, and genetics. The Human Revolution is the only 
book which integrates remarkable new genetic evidence with the 
more conventional approaches of archaeologists and anthropolo- 
gists. No other work provides such an exhaustive and wideranging 

account of modem human origins on a world-wide scale. 
1% i l u s h d i ~  Cloth: S65.M) ISBN C491-08539-0 
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Human Gene Therapy 
Human Gene Therapy, a new quarterly journal, answers the need for a central forum dealing with all aspects of 
gene transfer in mammals. 
Original scientific contributions will include: 
Techniques for gene transfer into mammalian cells; Construction and testing of retroviral vectors; Exam- 
ination of the life cycle of retroviruses where it is applicable to the use of retroviral vectors; Regulatory 
mechanisms for controlling gene expression; Animal models for human diseases; Studies evaluating gene 
transfer and expmsion in animals; Results of preclinical safety and efficacy studies; Results of clinical studies 
Other topics in Human Gene Therapy will include ethical, legal, regulatory, social, and commercial considerations. 

Submit manuscripts to the Editor-in-Chief: 
W. French Anderson, M.D. 
Laboratory of Molecular Hematology 
Bldg. 10, 7D-18 
National Heart, Lung and Blood Institute 
National Institutes of Health 
Bethesda, Maryland 20892 
(301) 496-5844 Telefax (301) 496-9985 

Volume 1,1990 4 issues $95 USNCanada $1 35 Overseas/Air ISSN: 1043-0342 
Please add $8 per subscription for postage and handling (USNCanada orders only) 

To subscribe, send check or money order made out to Mary Ann Liebert, Inc. 
together with your name and mailing address to: 

Mary Ann Liebert, Inc. 
1651 Third Avenue, New York, N.Y. 101 28 (21 2) 289-2300 0 Telefax: (21 2) 289-4697 
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