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LETTERS

Herbicide Orange Surplus

I would like to provide an addendum
to Deborah Shapley’s report “Herbi-
cides: Agent Orange stockpile may go
to the South Americans” (News and
Comment, 6 Apr., p. 43).

IRI Research Institute’s (1) interest in
herbicides and brush control problems
dates back nearly 20 years. A brush
control project was initiated in 1954 at
the request of Brazilian farmers, whose
pastures were being invaded and over-
run by noxious species of tropical
brush including indigenous poisonous
species. Experimental work was ini-
tiated to control a number of these
species of brush such as “Leiteiro”
(Tabernaemontant fuchsiaefolia)y and
“Amendoim” (Pterogyne nitens), and
more than 2000 field plots were
established in Brazil and Venezu-
ela. The results of these studies and ob-
servations were published in four dif-
ferent bulletins and technical notes in
English, Portuguese, and Spanish (2).

The basic ingredients of Herbicide
Orange, 2,4-D and 2,4,5-T, have been
sold and used commercially in Latin
America for more than 20 years. These
chemicals have controlled brush well
in field applications and have improved
pastures. However, their high cost has
limited their use, and the surplus Herbi-
cide Orange offers an opportunity to
make some substantial improvements in
pastures and livestock production at a
significant saving to livestock producers.

There is a potential health hazard
with the use of all agricultural chemi-
cals. However, the possible hazard de-
pends largely on how and where they
are applied. The military applications
of herbicides are reported to have been
in the range of 27 pounds per acre,
whereas the recommended applications
to control pasture brush would be about
1 pound of 2,4,5-T per acre. Thus, the
dosages are not comparable. Even com-
mon table salt can be a toxic and poi-
sonous substance if taken at sufficiently
high dosages.

It was found in the experimental
studies that the most effective brush
control in the tropics was obtained
when herbicides were applied during
the warm, wet season. These conditions
are optimal for accelerated biodegrada-
tion, which would minimize the residue
problem. Also it was found that the
best results were obtained when animals
were kept out of the sprayed pastures
for 3 or 4 months following any spray

application. When the pasture grasses
are not grazed and allowed to grow
vigorously, they provide a type of bio-
logical control against the resprouting
noxious brush species. Thus, by follow-
ing these two procedures, there is only
a minimum possibility that toxic mate-
rials will build up in the food chain.

The livestock industry in Latin
America is located largely in remote
areas and requires very little labor.
Thus the potential human exposure in
the field is at a minimum. To our
knowledge there have been no injurious
effects to men or animals resulting
from the field application of these her-
bicides in Latin America.

If it is recognized that there are po-
tential risks in the use of Herbicide
Orange, the decision to use it is essen-
tially a problem of balancing the risks
against the benefits. Any risks can be
minimized by proper handling and ap-
plication. The proposed project includes
an extensive educational and demonstra-
tion program to assure proper handling.
A realistic value judgment overwhelm-
ingly indicates that the results of the
proper application of Herbicide Orange
would be favorable.

JEROME F. HARRINGTON
IRI Research Institute, Inc., One
Rockefeller Plaza, New York 10020
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Energy Policy

In the issue of 23 February, excerpts
from a speech by S. David Freeman
are presented (News and Comment,
p. 779) in which “solutions” to the
energy crisis are proposed.

Freeman’s major thesis is that end-
ing the import restrictions on energy
fuels would alleviate the energy short-
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age that some parts of the United
States experienced during the winter
and that the entire country faces in
the future. The picture of cheaper
energy flowing into the United States
from foreign sources sounds inviting
but is fraught with problems. First,
increased dependence on foreign energy
sources requires deep-water ports and
better distribution facilities to move the
oil or gas from the coasts to the cen-
ters of population. Neither of these
presently exist, and both are opposed
by various environmentalist groups.

A stepped-up American demand for
foreign oil is certain to raise the price
paid by consumers in Japan and Europe
as well. An organization of oil-produc-
ing nations already exists that has at
least once forced renegotiation of con-
tracts and higher prices. What added
purchases would do to our balance-of-
payments deficit is another considera-
tion.

The suggestion that abandoning
wasteful patterns of energy consump-
tion as a short-term solution to the
problem is shear folly. However de-
plorable these policies may be, they
will not change quickly. They are in-
grained in the very operation of our
society, and consumers will require ex-
tensive education and redirection to
change. This is not even considering
the cost of alternatives to millions of
cars and  brilliantly lighted cities.
Changes such as these have seldom, if
ever. happened quickly in the past,
although they may be long-term con-
siderations.

The controversy over the fairness of
profits that may result if domestic oil
prices are increcased and controls re-
moved from natural gas requires de-
tailed examination. Certainly the posi-
tion of the oil industry on the matter
must be looked at critically. An inter-
esting article diametrically opposed to
Freeman’s view appears in the news-
letter of the Oil and Gas Journal of S
February 1973 (1).

To suggest that the energy problem
can be so easily solved seems to ignore
too much. If it were so, there probably
would not be an impending crisis in
the first place.

It does not seem realistic to deplore
runaway consumption while attempting
to supply cheap energy by any method,
either by holding prices artifically low
or by increasing imports. It seems
almost certain that energy will cost
more in the future, and a large share
of the cost will be borne by the con-
sumer, for without the demand there

29 JUNE 1973

would be less of a problem. Maybe in
the end that is the only way our waste-
ful consumption habits will be changed.

RoNALD D. STIEGLITZ
Ohio Department of Natural Resources,
Division of Geological Survey,
Columbus 43212

References

I. Oil Gas J 71. No. 6 (newsletter) (1973).

The Speed of Light

Without wishing to detract from
Evenson’s new determination of the
speed of light (W. D. Metz, Research
News, 16 Feb., p. 670), I think the
example used to illustrate its impor-
tance was ill-advised. The improved
value for the speed of light is no more
important in laser ranging now than
it was 3 years ago, when this topic was
discussed by Bender (1), who wrote
“there are no important scientific ex-
periments which we are prevented
from doing” by the adoption of the
conventional value of the speed of light.

The confusion seems to stem from
a failure to appreciate the fact that the
natural unit of astronomical measure-
ment is the light-second, as is the
case with nearly all measures of large
terrestrial distances. The only purpose
of converting light-seconds into kilo-
meters is a psychological one. People
do not like to think of the coordinates
of an observatory or the distance be-
tween two cities in terms of light-
seconds. Similarly, astronomical ephem-
erides are constructed in terms of
astronomical units because an astrono-
mer seems to feel that he can visualize
an astronomical unit more readily than
he can visualize 500 light-seconds. We
are dealing with the inertia of heritage.
The change from one adopted value for
the speed of light to another in astro-
nomical problems is simply a linear
change of scale. It does not involve a
change in physical model. In more
concrete terms, the distance to the
moon, as stated in linear measure, will
change, but the residuals between ob-
servation and prediction will not. In
terms of the physics of the problem,
the new determination of the speed of
light may be expected to have no more
serious consequences than did the re-
definition of the conversion factor be-
tween inches and meters some years
ago. In this context, the only substan-
tive question is, What is the measure of
the standard meter bar in light-seconds?
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Noblesse Oblige in Science

In the fall of 1972, the press carried the news of the award of the
Nobel Prize for Physics to John Bardeen and his two co-workers. What
is not generally known is the purpose for which Bardeen used his share
of the prize. Bardeen, for whom this was a second Nobel award, used
his share to set up an endowment fund at Duke University to support the
London Memorial Lectures at Duke and to provide funds for the Fritz
London Awards. The latter are a feature of the International Conferences
on Low Temperature Physics sponsored by the International Union of
Pure and Applied Physics.

London left Germany in the days of Hitler’s rise to power to join
the physics group of Oxford University. He later moved to Paris to be-
come miitre de recherche at the Institut Henri Poincaré, He went to
Duke as a visiting professor in 1938, becoming professor of chemical
physics in September 1939, A few years later, his initial appointment in
chemistry was changed to a joint one with physics, a post he held until
his death in 1954,

London’s great interest in low temperature phenomena started when
he was offered a fellowship by Imperial Chemical Industries to go to
Oxford. At the time the offer came, a similar offer was made to Franz
Simon, a colleague of London’s. Simon was a gifted experimentalist, and
the two men were to develop a program in low temperature at Oxford.
The collaboration between the two, which began at Oxford, continued
after London went to Paris.

Some time after London arrived at Duke, came physicist William
Fairbank. He was an outstanding experimentalist working in the low
temperature field, and the team of London and Fairbank made great
progress toward understanding some of the puzzling phenomena taking
place at extreme low temperatures.

The significance of London’s contribution to theoretical physics in the
area of low temperatures was well summarized by Felix Bloch* in June
1954, shortly after London’s death:

London’s genius has not failed to impress those who were well acquainted
with him and his work, and his influence has been far out of proportion to
the external signs of his recognition. The lasting value of London’s scientific
achievements lies not only in the light shed on hitherto unexplained phenom-
ena but also and particularly in his opening of new roads to be traveled
in the years to come.

Bloch’s evaluation of London’s contributions was indeed prophetic in
light of subsequent events. Bardeen, in his statement concerning the
Duke gift in 1973, said of London: “He was one of the world’s most
distinguished leaders in theoretical aspects of physical phenomena at
extremely low temperature. More than anyone else, he pointed out the
path that eventually led to the theory of superconductivity, for which
Leon N. Cooper, J. Robert Schrieffer, and I were awarded the Nobel
Prize for Physics in 1972.”

This is a time of growing anti-intellectualism, in which scientists
are accused of narrow self-interest, of a lack of humanity, and of many
other objectionable characteristics. In the face of this, it is heartening
to note the following words of Bardeen in acknowledgement of an
intellectual debt to one of his predecessors, Fritz London: “We are all
very grateful to him for the deep insight that helped light the way to
understanding.” :

In science, there still is, as there always has been, a spirit of noblesse
oblige.—PauL M. GRross, William Howell Pegram Professor of Chemistry
(Emeritus), Duke University, Durham, North Carolina 27706

* F. London, Superfluids (Wiley, New York, 1954), vol, 2, p. ix.
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Instructions for Contributors

Manuscripts submitted to Science
for consideration for publication can
be handled expeditiously if they are
prepared in the form described in these
instructions.

Submit an original and two dupli-
cates of each manuscript. With the
manuscript send a letter of transmittal
giving (i) the name(s) of the author(s);
(ii) the title of the paper and a one- or
two-sentence statement of its main
point; (iii) the name, address, and field
of interest of four to six persons in
North America but outside your insti-
tution who you think are qualified to
act as referees for your paper; (iv) the
names of colleagues who have reviewed
your paper for you; (v) the field(s) of
interest of readers who you anticipate
will wish to read your paper.

Editorial Policies

All papers submitted are considered
for publication. The author’s member-
ship or lack of membership in the
AAAS is not a factor in selection.
Papers are accepted with the under-
standing that they have not been pub-
lished, submitted, or accepted for pub-
lication elsewhere. Authors will usually
be notified of acceptance, rejection, or
need for revision in 4 to 6 weeks (Re-
ports) or 6 to 10 weeks (Articles).

Types of papers. Five types of signed
papers are published: Articles, Reports,
Letters, Technical Comments, and
Book Reviews. Familiarize yourself
with the general form of the type
of paper you wish to submit by
looking over a recent issue of the jour-
nal, and then follow the instructions for
that type of paper.

Reviews. Almost all Articles, Re-
ports, and Technical Comments, wheth-
er solicited or not, are sent to two or
more outside referees for evaluation of
their significance and soundness. Forms
showing some of the criteria reviewers
are expected to consider are available
on request.

Editing. Papers are edited to improve
the effectiveness of communication be-
tween the author and his readers. The
most important goal is to eliminate
ambiguities. In addition, improvement
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of sentence structure often permits
readers to absorb salient ideas quickly.
When editing is extensive, with conse-
quent danger of altered meanings, pa-
pers are returned to the author for cor-
rection and approval before type is set.
Authors are free to make additional
changes at this stage.

Proofs. One set of galley proofs or an
equivalent is provided for each paper.
Keep alterations to a minimum, and
mark them only on the galley, not on
the manuscript. Extensive alterations
may delay publication by 2 to 4
weeks.

Reprints. An order blank for reprints
accompanies proofs.

Writing Papers

Organize your material carefully,
putting the news of your finding or a
statement of the problem first, sup-
porting details and arguments second.
Make sure that the significance of
your work will be apparent to readers
outside your field, even if you feel
you are explaining too much to your
colleagues. Present each step in terms
of the purpose it serves in supporting
your finding or solving the problem.
Avoid chronological steps, for the pur-
pose-of the steps may not be clear to
the reader until he finishes reading the
paper.

Provide enough details of method
and equipment so that another worker
can repeat your work, but omit minute
and comprehensive details which are
generally known or which can be cov-
ered by citation of another paper. Use
metric units of measure. If measure-
ments were made in English units, give
metric equivalents.

Avoid specialized laboratory jargon
and abbreviations, but use technical
terms as necessary, defining those like-
ly to be known only in your field.
Readers will skip a paper they do not
understand. They should not be ex-
pected to consult a technical dictionary.

Choose the active voice more often
than you choose the passive, for the
passive voice usually requires more
words and often obscures the agent of
action. Use first person, not third; do

not use first person plural when singu-
lar is appropriate. Use a good general
style manual, not a specialty style
manual. The University of Chicago
style manual, the style manual of
the American Institute of Physics, and
the Style Manual for Biological Jour-
nals, among others, are appropriate.

Manuscripts

Prepare your manuscript in the form
used by Science. Use bond paper
for the first copy. Submit two dupli-
cates. Double-space title, abstracts, text,
signature, address, references (includ-
ing the lines of a single reference),
figure legends, and tables (including
titles, columns, headings, body, and
footnotes). Do not use single spacing
anywhere. Put the name of the first
author and the page number in the
upper right-hand corner of every page.

Paging. Use a separate page for the
title; number it page 1. Begin each
major section—text, references and
notes, and figure legends—on a new
sheet. Put each table on a separate
sheet. Place figure legends and tables
after the references.

Title. Begin the title with a word
useful in indexing and information re-
trieval (not “Effect” or “New”).

References and Notes. Number all
references to the literature, footnotes,
and acknowledgments in a single se-
quence in the order in which they are
cited in the text. Gather all acknowl-
edgments into a single citation, and
keep them short (“I thank,” not “I
wish to thank™). Cite all references

-and notes but do not cite them in

titles or abstracts. Cite several under
one number when feasible. Use the
“Chemical Abstracts Service Source In-
dex,” CASSI, with the few suggested
revisions in International List of
Periodical Title Word Abbreviations
for abbreviations of journal names.
If the journal is not listed there, pro-
vide the full name. Use the following
forms:

Journal: H. Smith, Amer. J. Physiol. 98, 279

(1931).

Book: F. Dachille and R. Roy, Modern Very
High Pressure Techniques (Butter-
worth, London, 1961), pp. 163-180.
Chapter: F, Dachille and R. Roy, in Reactivity

of Solids, J. H. de Boer, Ed. (Else-
vier, Amsterdam, 1960), p. 502.

Illustrations. Submit three copies of
each diagram, graph, map, or photo-
graph. Cite all illustrations in the text
and provide a brief legend, to be set
in type, for each. Do not combine line
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drawings and photographs in one illus-
tration. Do not incorporate the legend
in the figure itself. Use India ink and
heavy white paper or blue-lined co-
ordinate paper for line drawings and
graphs. Use heavier lines for curves
than you use for axes. Place labels
parallel to the axes, using capital and
lower-case letters; put units of measure-
ment in parentheses after the label—
for example, Length (m). Plan your
figures for the smallest possible printed
size consistent with clarity.

Photographs should have a glossy
finish, with sharp contrast between
black and white areas. Indicate magni-
fication with a scale line on the photo-
graph.

Tables. Type each table on a sepa-
rate sheet, number it with an Arabic
numeral, give it a title, and cite it in
the text. Double space throughout.
Give each column a heading. Indicate
units of measure in parentheses in the
heading for each column. Do not
change the unit of measure within a
column. Do not use vertical rules. Do
not use horizontal rules other than
those in the heading and at the bottom.
A column containing data readily cal-
culated from data given in other col-
umns can usually be omitted; if such
a column provides essential data, the
columns containing the other data can
usually be omitted.

Plan your table for small size. A
one-column table may be up to 42
characters wide. Count characters by
counting the widest entry in each table
column (whether in the body or the
heading) and allow three characters for
spaces between table columns. A two-
column table may be 90 characters
wide.

Equations and formulas. Use quad-
ruple spacing around all equations and
formulas that are to be set off from
the text. Most should be set off. Start
them at the left margin. Use the
solidus for simple fractions, adding the
necessary parentheses. But if braces
and brackets are required, use built-up
fractions. Identify handwritten sym-
bols in the margin, and give the mean-
ing of all symbols and variables in
the text immediately after the equa-
tion.

Articles

Articles, both solicited and unsolic-
ited, may range in length from 2000
to 5000 words (up to 20 manuscript
pages). Write them clearly in reason-
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ably nontechnical language. Provide a
title of one or two lines of up to 26
characters per line and a subtitle con-
sisting of a complete sentence in two
lines with a character count between
95 and 105 for the sentence (spaces
between words count as one character
each). Do not break words at the ends
of lines. Write a brief author note,
giving your position and address. Do
not include acknowledgments. Place
title, subtitle, and author note on page
1. Begin the text on page 2.

Insert subheads at appropriate places
in the text to mark your main ideas.
The set of subheads should show that
your ideas are presented in a logical
order. Keep subheads short—up to 35
characters and spaces.

Provide a summary at the end.

Do not submit more than one illus-
tration (table or figure) for each four
manuscript pages unless you have
planned carefully for grouping. With
such planning many illustrations can
be accommodated in the article. Con-
sult the editorial office for help in
planning.

Reports

Short reports of new research re-
sults may vary in length from one to
seven double-spaced manuscript pages
of text, including the bibliography.
Short papers receive preferred treat-
ment. Limit illustrative material (both
tables and figures) to two items, oc-
cupying a total area of no more than
half of a published page (30 square
inches). A research report should have

news value for the scientific community

or be of unusual interest to the specialist
or of broad interest because of its inter-
disciplinary nature. It should contain
solid research results or reliable theo-
retical calculations. Speculation should
be limited and is permissible only when
accompanied by solid work.

Title. Begin the title with an im-
portant word (preferably a noun) that
identifies your subject. The title may
be a conventional one (composed pri-
marily of nouns and adjectives), a
sentence (containing a verb), or a
structure with a colon (Jupiter: Its
Captured Satellites). Limit it to two
lines of complete words of no more
than 55 characters per line (spaces
between words count as one char-
acter each). Do not use abbreviations.
Type the title in the middle of page 1.

Abstract. Provide an abstract of 45
to 55 words on page 2. The abstract

should amplify the title but should
not repeat it or phrases in it. Quali-
fying words for terms used in the title
may be used. Tell the results of the
work, but not in terms such as
“ was found,” “is described,”
or “is presented.”

Text. Begin the text on page 3. Put
the news first. Do not refer to un-
published work or discuss your plans
for further work. If your paper is a
short report of work covered in a
longer paper to be published in a spe-
cialty journal, you may refer to this
paper if it has been accepted. Name
the journal. If the manuscript has not
been accepted, refer to it as “in prepa-
ration.” Omit references to private
communications. Do not use subheads.

Signature. List the authors on the
last page of the text and give a simple
mailing address.

Received dates. Each report will be
dated the day an acceptable version is
received in the editorial office.

Letters

The Letters section provides a for-
um for discussion of matters of gen-
eral interest to scientists. Letters are
judged only on clarity of expression
and interest. Keep them short and to
the point; the preferred length is 250
words. The editors frequently shorten
letters.

Technical Comments

Letters concerning technical papers
in Science are published as Technical
Comments at the end of the Reports
section. They may add information or
point out deficiencies. Reviews are ob-
tained before acceptance.

Book Reviews

The selection of books to be reviewed
is made by the editors with the help
of advisers in the various specialties;
arrangements are then made with re-
viewers. A sheet of instructions accom-
panies each book when it is sent to the
reviewer.

Cover Photographs

Particularly good photographs that
are suitable for use on the cover are
desired.
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