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The 200-kilometer-long Hubbard Gla-
cier, Alaska, terminates in Disenchant-
ment Fjord, Gulf of Alaska. Recession
and thinning of glaciers, bordering the
Gulf of Alaska, in Alaska and British
Columbia have made a larger contribu-
tion to the rise of sea level in the last
century than that of the polar ice sheets
or the glaciers in other areas on earth.
See page 1418. [Photograph No.
74CN03-127 by Austin Post, U.S. Geo-
logical Survey, Tacoma, Washington]
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LETTERS
Malaria Research

It is good to note that Science will be
reporting on recent developments in par-
asitology. Gina Kolota’s article ‘“The
search for a malaria vaccine’’ (Research
News, 9 Nov., p. 679) does not, howev-
er, tell the full story of malaria research
in recent years.

The seminal work of Cohen, McGreg-
or, and Carrington in 1961 (/) demon-
strated protective antibody to human
malaria and provided a basis for believ-
ing an effective vaccine to malaria might
be possible. But a vaccine cannot be
made unless one has a source of antigen-
ic material. Yellow fever and flu virus
vaccines are grown in chick embryos,
and polio vaccines are grown in tissue
culture. In 1975, when the World Health
Organization embarked on its Pro-
gramme of Research on Tropical Dis-
eases, there was no way of producing
any amount of human malaria parasites.
No stage of the parasite could be grown
in culture, and there were no suitable
experimental animals. Cultivation of the
parasites was the first priority. This was
achieved in 1976, when a relatively sim-
ple method for continuous culture of the
erythrocytic stages of Plasmodium falci-
parum was reported (2). This work

| sparked the revival of hope for a malaria

vaccine. For the first time a way was
available to produce quantities of human
malaria parasites in any reasonably
equipped laboratory. This meant that
antigens could be purified from such
cultures and tested for immunization. At
this time there was no way to produce
sporozoites in adequate amounts. This
was the real reason why a sporozoite
vaccine did not seem feasible. Then
came the methods for monoclonal anti-
bodies and recombinant DNA, and these
have been exploited very effectively by
Ruth and Victor Nussenzweig.

The work on a merozoite vaccine dis-
cussed in Kolata’s article depends on the
culture method, yet cultures are not
mentioned. Nor does Kolata mention
one of the most significant results pub-
lished so far—the report by Perrin et al.
(3) showing effective immunization of
laboratory-bred squirrel monkeys to P.
Salciparum with very small amounts of a
highly purified surface component pre-
pared from cultures of erythrocytic
stages. It is important and encouraging
that the protein was prepared from one
isolate of P. falciparum, whereas the
challenge infection was derived from an
entirely different isolate highly adapted
to the squirrel monkey.

The work on a gamete vaccine like-
wise rests squarely on cultivation of the
erythrocytic stages. In these cultures we
can produce gametocytes infective to
mosquitoes, thus providing a source of
sporozoites. The cultures are also being
widely used to screen for new drugs and
to study the mode of drug action and the
remarkable physiological relationships
between the parasite and its host eryth-
rocyte.

WiLLIAM TRAGER
Department of Parasitology,
Rockefeller University,
1230 York Avenue,
New York 10021-6399
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Reported Laboratory Frauds
in Biomedical Sciences

In recent years, we appear to have
been hit by a wave of accounts in jour-
nals and newspapers of fraudulent re-
porting of scientific data. Many factors
may have contributed to this, including
an increase in the number of persons
devoting substantially full time to re-
search; an increase in the competition
for available support dollars; an increase
in the pressure to publish abundantly;
possible changes in the nature of the
training process that leads to the Ph.D.
degree; and possibly, just possibly, a
deterioration in the morality of our scien-
tists. Assignment of weights to each of
these and other factors is, at this time,
not possible. However, review of report-
ed cases indicates that certain general-
ities may be noted.

The frauds appear to occur most fre-
quently in our most prestigious research
and teaching institutions. A young man
enters the laboratory of a very successful
investigator, one who has an unusually
large bibliography and who has, there-
fore, secured generous grant support and
abundant laboratory space. The young
man (there is a paucity of cases in which
women are involved in fraud) inspects
his new environment to ascertain what it
takes to succeed there, and he soon
concludes that, since his preceptor, who
is obviously successful, has published an
unusually large number of papers, this is
the route to success. He therefore tries
to follow this example and may publish
ten or more papers in a year. Those of us
experienced in the production of bio-
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medical research know that to generate
novel research results sufficient to fill
that number of papers in the allotted time
is not easy. Our young candidate, there-
fore, is forced by circumstances to con-
sider the routes he may follow to achieve
his ambition. On the one hand he may
choose to plagiarize from the results of
others. On the other hand he may choose
to fabricate results and experiments. By
these means, he hopes to diminish the
time normally consumed in honest re-
search, which entails the planning and
design of experiments, the acquisition of
the necessary technical skills, consider-
ation of the relevant literature, and final-
ly the preparation of his own research

“report. All of these steps consume time
and energy.

One of the consequences of the selec-
tion of a very successful investigator as
preceptor is that he will have attracted
the attention of other pre- and postdoc-
toral fellows. He is likely to have a large
number of trainees at some level of train-
ing who are accountable to him. Some-
times this number exceeds 20, and this,
together with the fact that successful
preceptors are likely to spend much time
on the road giving lectures and partici-
pating in various committees and editori-

al board functions, reduces the time the
preceptor may spend with each trainee.
There are cases in which the trainee
meets with his preceptor for 1/2 hour
every 6 weeks. This is simply not enough
if the preceptor is to take his teaching
responsibility seriously. He should re-
view with each trainee experiments done
yesterday, and he should outline with the
trainee the experiments planned for to-
morrow. He should guide the trainee
through the maze of the literature, and
he should assist the trainee in the acqui-
sition of the necessary experimental
skills.

In addition, both by example and by
precept, he has an obligation to make
certain that each of his trainees is fully
sensitized to the absolute requirement of
total honesty in the reporting of scientific
results. Many professions recognize un-
acceptable deviations from strict hones-
ty. The banker cannot tolerate the em-
bezzler. The military person cannot tol-
erate the deserter. And the intelligence
services cannot tolerate the mole. Sci-
ence cannot tolerate the man who takes
lightly his moral obligation to report
strictly what'is true.

In light of the foregoing, it is suggested
that research training groups under a

single preceptor be kept small in size,
permitting abundant contact between
preceptor and trainee. The preceptor, if
he is to -fulfill his moral obligation, will
undertake to spend significant periods of
time at frequent intervals with each of
his trainees. The candidate trainee will
be well advised to select a preceptor who
is not excessively encumbered with large
numbers of trainees. He should recog-
nize that a preceptor with an excessively
lengthy bibliography may set quantity of
publication above quality of research
and may thus be a poor role model. In
several of the recently publicized in-
stances of laboratory fraud, the trainee
has been the prime target of criticism,
while the preceptor has been treated
sympathetically and with commisera-
tion. There may be instances in which
this distribution of blame is not appropri-
ate. Frequently, when one member of a
group produces many more publications
than do his contemporaries, this is taken
as an indication of unusual ability. It may
be appropriate to view such exceptions
as a basis for suspicion and an indication
for scrutiny.

DEWITT STETTEN, JR.
National Institutes of Health,
Bethesda, Maryland 20205
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Dating the COHMAP Project

It is remarkable -how many startling
bits of news one finds hidden in the
articles in Science. Before reading Rich-
ard Kerr’s article ‘‘Climate since the ice
began to melt”” (Research News, 19
Oct., p. 326), I had no idea how long the
Cooperative Holocene Mapping Project
(COHMAP) had been constructing cli-
matic maps on the basis of pollen distri-
bution. Kerr tells us that

Since the 1960’s an increasing number of
pollen studies have been dated using radiocar-
bon technique.

And he reports that

Thompson Webb and his group at Brown
University have plotted abundances of 30
pollen types in eastern North America every
2000 years since 18,000 years ago.

One might be a bit skeptical about this,
but the secret comes out a few para-
graphs later, where we learn that these
workers had help.

To complete the maps, including the oceans,
COHMAP workers are drawing on studies by
20 collaborators that include marine plank-
ton. ...

This is the best trick on marine life
since the walrus and the carpenter en-

ticed the oysters to attend their seminar

on the beach. Perhaps they did it by

offering the little fellows coauthorship.
ALEXANDER R. MCBIRNEY

Department of Geology,

University of Oregon,

Eugene 97403-1272

Law, Science, and Technology

A recent News and Comment briefing
by John Walsh (16 Nov., p. 815) quotes
law school dean Benno C. Schmidt, Jr.,
as saying that Columbia Law School’s
chair in law, science and technology is
“the first in this vital subject at any
major law school.”

While we are pleased to see that Co-
lumbia is embracing this important topic,
we must point out that the Yale Law
School’s chair of law, science and tech-
nology (currently occupied by Steven
Duke) will be celebrating its 20th birth-
day next year. In addition, the Yale Law
School is home to Stephen Carter (a
young, but noted, scholar in the field)
and to the Yale Law and Technology
Association, a student organization that
supports speakers, research, and a clini-

cal program in technology-related law.
This is not to understate the impor-
tance of what has happened at Columbia.
It is high time that law schools every-
where begin paying attention to the
pervasive influence of science and tech-
nology on the law. In the interest of ac-
curacy, however, the Yale Law School’s
efforts in this area should not be ig-
nored.
GLENN H. REYNOLDS
ROBERT P. MERGES
Yale Law and Technology Association,
Yale Law School,
401-A Yale Station,
New Haven, Connecticut 06520

Erratum: In the News and Comment article ““EPA
scraps radionuclide regulations’’ by Marjorie Sun (9
Nov., p. 672), the reduction of risk to cancer was
incorrectly calculated. Individuals living near ele-
mental phosphorus plants have an increased risk of
dying from cancer of 1 in 1000. The Environmental
Protection Agency is proposing to cut the cancer
risk to 4 in 100,000. The plan would reduce the risk
by just over one order of magnitude, not three orders
of magnitude, as stated in the article.

Erratum. The price of The General History of
Astronomy, volume 4, part A, was omitted from the
heading of the review that appeared in the issue of 30
November (p. 1067). The price is $29.95.

Erratum: In the report ‘‘Growth inhibitor from
BSC-1 cells closely related to platelet type B trans-
forming growth factor’” by Ronald F. Tucker et
al. (9 Nov., p. 705), figures 1 and 2 on page 706
were incorrectly interchanged. The figure captions
are correct.
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You can see we've
been listening.

RESFPONSE

In the research laboratory, there’s
no room for compromise. That’s
why Gilford developed the
Response™ spectrophotometer
line.

A choice of the original Response
or either of the two latest ver-
sions — with single cell or ex-
panded software capabilities
through two disk drives — means
your laboratory gets exactly what
it needs in a UV/VIS instrument.
Each version of Response is
technologically state-of-the-art.

i
Each is easy to operate. Yet,
each has the exact measuring

power, accessories and perfor-
mance your research demands.

You asked for more. And, once
again, you can see we've been
listening.

Gilford
a CORNING Laboratory
Sciences Company

132 Artino Street
Oberlin, Ohio 44074
800.221.7527
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Here's what they say
about the

Bio-Rad protein assay.

“Sensitive”
“Free of interferences”
“Best results

with purified reagents”

These actual quotations from published work indi-
cate the growing acceptance of the one-step Bio-
Rad protein assay. It takes 5 to 15 minutes, requires
the addition of only one reagent, and is easily
automated. Further, it costs about 2 cents per assay.

During the past five years the Bio-Rad protein

assay has been cited thousands of times. For details
on the assay, a free copy of our Protein Assay
Applications Bibliography, and a copy of our Methods
for Automation, contact:

BIORAD

Bio-Rad Laboratories

2200 Wright Avenue ® Richmond, California 94804
Phone (415) 234-4130

Also in Rockville Centre, N.Y, Australia, Austria,
Canada, England, Germany, Italy,

Japan, The Netherlands and Switzerland.
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SCIENCE

The Elegance of Choosing

A Soviet Embassy official, winding up an extended tour of duty in a
reflective mood, remarked to his luncheon host that, all things considered,
Americans and Russians are not all that different except for one thing;
Americans have infinitely more choices. He did not add, though he might
have, that the quantity of choices matters less than their quality.

In closed political systems most of the significant choices are made by the
state through a structured planning process. Resources are mobilized to
attain prescribed ends. In the Soviet Union the course of science and
technology is directed through 170 comprehensive programs, 41 of which
are targeted for accomplishment within the current 5-year plan, and the rest
await the next planning round. It is an awesome way of doing the business
of science and, if there is a flaw, it lies in the assumption that the research-
production infrastructure has both the creativity and the efficiency to
deliver planned objectives. Soviet science is not short on creativity. but
there is many a fumble in handing off knowledge at the various stages of
application, and Soviet officialdom does not conceal its frustration.

Comparatively speaking, the United States has the better of it despite the
vagaries induced by the absence of straight-line planning and the uneven-
ness of the roadbed on which science and technology travel. Ours is a
system of interconnectedness rather than cohesion, but it admits light,
ventilation, and improvisation. It prospers through flexibility, excellence in
management, risk-taking, and good luck. Choices are considered, and
directions readjusted or rejected at hundreds of nodes throughout the
public, proprietary, and academic systems; decisions are reached for a
multitude of objectives that may, or may not, bear upon the economic or -
national security goals of transient administrations. And because all this
disaggregation yields a fine harvest, periodic calls for a national policy for
science go begging.

Against this backdrop, the House Committee on Science and Technology
is launching a massive inquiry into the contemporary arrangements for
propagating science in the United States. It is a friendly search but one that
will drive the congressional spade deeply into the turf of institutional self-
satisfaction, which may be a very good thing. It will certainly go back to
basics in the sense of recalibrating the efficacy of government’s procedures
for making investment choices, testing them against the new realities of
sale, costs, and competitiveness that characterize the fruits of the past four
decades. What we have here is a useful reminder that the Congress is
equipped to exercise its voice as to priorities and objectives for science,
along with its responsibilities to ponder the balance between national self-
interest and global accountability relative to the hot pursuit of scientific and
technical opportunity, its work may prove instructive.

If the recent elections reflect that state of popular preferences, as seems
to be the case, one is led to think that government’s roles will be
increasingly limited and that pragmatism will strongly color its choices. The
question then turns to time constants, to the difference between a pragma-
tism that hugs the short view and one that reaches for the longer term. It is a
critical difference where science is concerned if for no other reason than that
science is not an American monopoly. A kind of pragmatism that builds and

_ solidifies joint scientific ventures with partners from other nations, in lieu of

going it alone, would tilt toward the longer view. A version of pragmatism
that consigns scientific knowledge to the category of trade secrets would
take the other route. Seeing the difference with clarity is a key to the
elegance of choosing.—WIiLLIAM D. CAREY
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Information for Contributors

Papers in Science often receive far
more attention than those in specialty
journals. Hence the rate of submission is
high, about 5000 papers each year, and
the rate of rejection is high, about 80
percent. Since most of the papers sub-
mitted are of publishable quality, the
editors use several criteria, in addition to
the recommendations of referees, in se-
lecting papers for publication. Prefer-
ence is given to papers of general signifi-
cance that are well written, well orga-
nized, and intelligible to scientists in
different disciplines. An attempt is made
to balance the subject matter in all sec-
tions of Science. Membership in AAAS
is not a factor in selection.

Most papers are evaluated by two or
more outside referees. Some papers may
be returned to the authors without exter-
nal review if they exceed the length
limits or if they are judged unlikely to be
chosen for publication. Referees are se-
lected from Science files as well as from
lists provided by authors. Papers that
depend on statistical inference for their
conclusions may also be sent to statisti-
cians.

Papers accepted for publication are
edited to improve the accuracy and ef-
fectiveness of communication 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 to the
author for approval or further adjust-
ment before the type is set.

Six types of signed papers are pub-
lished: General Articles, Research Arti-
cles, Reports, Letters, Technical Com-
ments, and Book Reviews.

General Articles

About half the General Articles pub-
lished in Science are solicited. Both so-
licited and unsolicited articles undergo
review. General Articles are expected to
(i) provide a review of new develop-
ments in one field that will be of interest
to readers in other fields, (ii) describe a
current research problem or a technique
of interdisciplinary significance, or (iii)
present a study of some aspect of the

The Editors of Science

history, logic, philosophy, or administra-
tion of science or a discussion of science
and public affairs. Readers should be
able to learn from a General Article what
has been firmly established and what are
significant unresolved questions; specu-
lation should be kept to a minimum.

General Articles should include an au-
thor note giving names, addresses, and
positions of the authors; a summary (50
to 100 words); and brief subheadings to
indicate the main ideas. The reference
list should not be exhaustive; a maxi-
mum of 40 references is suggested.

Length limit. Up to 5000 words (ap-
proximately five printed pages), includ-
ing references and notes and figure and
table legends. Figures and tables togeth-
er should occupy no more than one print-
ed page.

Research Articles

Research Articles are expected to con-
tain new data and to represent substan-
tial contributions in their fields. They
should include an author note giving
names, addresses, and positions of the
authors; an abstract (50 to 100 words);
and brief subheadings to delineate the
main sections of the text. The text
should include a short introductory sec-
tion outlining the main point of the pa-
per, a description of the experiments and
the results, and then a discussion or
conclusion. A maximum of 30 references
is suggested.

Length limit. From 2000 to 4000 words
(3 to 3% printed pages) including refer-
ences and notes and figure and table
legends. Figures and tables together may
occupy up to one printed page.

Reports

Reports are expected to contain solid
research results or reliable theoretical
calculations. Preference is given to re-
ports that describe discoveries that will
be of broad interdisciplinary interest or
of unusual interest to the specialist. They
should include an abstract (50 to 100
words) and a reference list; complete
documentation need not be presented
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but should be available in cited refer-
ences. A maximum of 20 references is
suggested.

Length limit. Up to 2000 words (ap-
proximately 1 to 1% printed pages), in-
cluding references and notes and figure
and table legends. Figures and tables
should together occupy no more than
half a printed page.

Letters.

Letters are selected for their perti-
nence to material published in Science or
because they discuss significant prob-
lems of interest to scientists in general.
Letters pertaining to material published
in Science may correct errors, provide
support_ or agreement, offer different
points of view, clarify, or add informa-
tion. Personal remarks about another
author are inappropriate. Outside re-
viewers may be consulted. The selection
of letters is intended to reflect the range
of opinions received.

When a letter refers to an Article or
Report published in Science, the original
author is usually given an opportunity to
reply. Letters are acknowledged by post-
card. Authors whose letters are accepted
are so notified. Letters must be typed
with double-spacing; they are frequently
shortened.

Length limit. Preference is given to
letters that do not exceed 250 words.

Technical Comments

Technical Comments may criticize Ar-
ticles or Reports published in Science or
offer useful additional information. Dis-
cussions of minor issues or priority
claims are not appropriate, nor are ques-
tions that can be resolved by private
correspondence. The authors of the orig-
inal paper are usually asked for an opin-
ion of the Comments and are given an
opportunity to reply in the same issue if
the Comments are accepted. The Com-
ments, and sometimes the reply, are
subjected to the usual review proce-
dures. Technical Comments are pub-
lished at the end of the Reports section.

Length limit. Up to 500 words, includ-
ing references and notes.

Book Reviews

The selection of books to be reviewed
and of reviewers is made by the editors.
Instructions and length specifications ac-
company the books when they are sent
to reviewers.
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Submission of Manuscripts

Submit an original and two duplicates
of each manuscript, together with a letter
of transmittal giving

1) the names and telephone numbers
of the authors;

2) the title of the paper and a state-
ment of its main point;

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

4) the names, addresses, telephone
numbers, and fields of interest of four to
six persons in North America but outside
your institution who are qualified to ref-
eree your paper;

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

6) the total number of words (includ-
ing text, references, and figure and table
legends) in your manuscript; and

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

Address the manuscript to the Editor,
Science, 1515 Massachusetts Avenue,
NW, Washington, D.C. 20005.

Authors will usually be notified of
acceptance, rejection, or need for revi-
sion in 6 to 8 weeks (Research Articles
and Reports) or 8 to 10 weeks (General
Articles).

When a paper is accepted for publica-
tion in Science it is understood by the
editors that any new cell line, virus
strain, molecular clone, or monoclonal
antibody described or used as a reagent
in the experiments reported, or any sam-
ple on which the conclusions depend,
will be made available to other bona fide
scientists for further experimentation.

It is also understood that a paper ac-
cepted by Science will not be released to
the press or the public prior to its publi-
cation. Any exceptions to this embargo
should be discussed with the editors in
advance.

Manuscript Preparation

Typing. Use double-spacing through-
out the text, tables, figure legends, and
references and notes. Put your names on
each page and number the pages, starting
with the title page.

Titles. Titles should be short. For Gen-
eral Articles the maximum length is 52
characters including spaces; for Re-

search Articles and Reports the maxi-
mum is 108 characters.

Summary or abstract. These should
convey to the general reader the main
point of the paper and outline the results
or conclusions.

Text. A brief introduction should por-
tray the broad significance of the paper.
The whole text should be intelligible to
readers in more than one discipline.
Technical terms should be defined.

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. Number refer-
ences and notes in the order in which
they are cited in the text. Place refer-
ences cited only in tables or figure leg-
ends after the text references. For abbre-
viations of journal titles see: (i) Serial
Sources for the BIOSIS Database (Bio-
Sciences Information Service, Philadel-
phia; published annually each January);
(ii) Chemical Abstracts Service Source
Index (CASSI), 1907-1974 cumulative
and its 1975-1979 quarterly supplements
(Chemical Abstracts Service, Columbus,
Ohio, 1975-1979 and supplements); or
(iii) Publications Indexed for Engineer-
ing (PIE) (Engineering Index, Inc., New
York; published annually). For journals
not listed in these sources provide full
titles. For references with up to five
authors provide all the names; for more
than five, provide the name of the first
author only. Use the following forms:

For journal papers: H. J. Neville and
S. Foote, Neurosci. Res. Bull. 20, 242
(1981); J. W. Lewis et al., Peptides 4,
635 (1983).

For a book: G. N. Baturin, Phospho-
rites on the Sea Floor (Elsevier, Amster-
dam, 1982), pp. 83-87.

For a paper in a compilation: J. W.
Fitzgerald and D. W. Johnson, in Sul-
phur 82, A. 1. More, Ed. (British Sulphur
Corporation, London, 1982), vol. 1, pp.
411-426.

For unpublished material: A. Giraud,
paper presented at the American Nu-
clear Society Conference, Washington,
D.C., November 1976.

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

Figures. For each figure submit three
glossy prints of sufficient size to permit

relabeling, if necessary, but not larger
than 216 by 279 millimeters (8% by 11
inches). Label each on the back with the
name of the author and the figure num-
ber and indicate the correct orientation.
Authors requesting the use of color are
usually asked to pay $600 for the first
figure and $300 for each additional fig-
ure. These charges are applied to cover
the cost of reprints. Cite all figures in the
text and provide a brief legend for each
on a separate sheet.

Tables. Type each table, with its leg-
end, on a separate sheet. Give each table
a number and cite it in the text. Give
each column a heading with units of
measure indicated in parentheses. Do
not change the unit of measure within a
column.

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

Printing and Publication

Proofs. One set of galley proofs is
provided for each paper. Alterations
should be kept to a minimum. Extensive
alterations may delay publication.

Scheduling. Papers are scheduled for
publication after Science has received
corrected galley proofs from the authors.
The time between acceptance of papers
and mailing of galley proofs to authors
may be 4 to 8 weeks (allowing for editing
and typesetting); the time between re-
ceipt of authors’ galley proofs by Sci-
ence and publication may be 4 to 6 weeks
(allowing for proofreading, layout, and
paging). There may be delays for papers
with tables or figures that present prob-
lems in layout, for papers accompanied
by cover pictures, and for papers that
exceed the length limits.

Reprints. An order blank for reprints
accompanies proofs.

Cover Photographs

Particularly good photographs that
pertain to a paper being submitted will be
considered for use on the cover. Submit
prints (not slides, negatives, or transpar-
encies) with the manuscript and indicate
in the letter of transmittal that a possible
cover picture is enclosed.





