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Foreword

When secrecy regulations were revoked after the war,
many young scientists found themselves with a mass of
valuabie information and little experience in preparing it
for publication. Partly by request and partly to aid
reviewers and editors, some notes on the Journal's policies
and on preparing manuscripts were rapidly assembled.
When mimeographed and distributed, these notes produced
a heartening response. We were therefore encouraged to
examine them critically and to plan a more comprehensive
article designed especially for those who have yet to write
their first scientific paper.

_ We concluded that the original draft contained most of
the information the young scientist required except advice
on how to write the paper. = To write about writing without
the prestige of at least a chair of English is doubtless rash.
Moreover, this task is the most exacting exercise in writing
that can be devised ; for the article should exemplify what it
advocates. Though we may not have succeeded in doing
this, we shall not mind criticism if what we have written is of

any help to other authors.

Nothing new can be written about writing; it has all been
said before in better ways by better men. We have read a
few of the many books and articles on writing and gratefully
acknowledge our debt to their authors. This article records
our conception of the advice most helpful to those who
must write scientific papers.

. A. A

M. W. T.,

ApriL, 1947.
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ON WRITING SCIENTIFIC PAPERS

By J. ANSEL ANDERSON! AND M. W. THISTLE?

Introduction

The Canadian Journal of Research publishes original papers on pure or
applied research, written in English or F rench, and coming from Canadian or
foreign sources. The Journal is issued in six sections, each with separate
cover and pagination. These are:

' A. Physical sciences, D. Zoological sciences,
B. Chemical sciences, E. Medical sciences,
C. Botanical sciences, F. Technology.

The appropriz‘lte subjects for each section will be clear from the names, with

“the possible exception of Technology, which is designed primarily for applicd

research. In assigning papers to sections, the wishes of the author and the
recommendations of Section Editors are considered. Though the Journal
accepts papers on subjects such as nutrition, geology, and soils, suitable sections
for these papers do not yet exist, and authors should consider the advisability of
publishing them elsewhere. No limitation is placed on the length of papers,
but they must be well organized, clear, and concise.

Manuscripts are sent by the Editor-in-Chief to the appropriate Section
Editors, who in turn submit them to competent reviewers of their own choosing.
Reviewers decide whether the paper makes a worthwhile contribution to
scientific information, recommend changes required to make the manuscript
meet publication standards, and may also suggest ways of improving the
presentation.

When the Section Editor receives the reviews, he sends these and his own
recommendations to the Editor-in-Chicf, who decides whether the manuscript
is to be accepted as written, accepted subject to revision, or rejected. As most
papers require some revision, however slight, the original manuscript and
reviews must generally be sent to the author. When the revised draft is
returned, it is edited and then set in galley proof and page proof, both of
which have to be corrected before the paper is ready for publication. Despite
this time-consuming procedure, and the possibility of further delay because
most sections appear only once in two months, the average interval between
submission and publication is about 110 days, which compares favorably
with intervals for other scientific journals.

Contributors who are annoyed by the time required for publication should
bear in mind the work involved and that much of it is done gratis and as a

Grain Research Laboratory, Board of Grain Commissioners for Canada, Winnipeg, Man.,
* Division of Applied Biology, National Research Laboratories, Ottawa, Canada.
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sideline by busy men. Their loads could be lightened, many revisions avoided,
and much time saved, if contributors would ask one or two competent friends
to criticize manuscripts in draft before they are finally typed for submission
to the Journal. But the time of one's friends is also valuable, and the amount
consumed is increased if drafts are ill organized and poorly written. Moreover,
a geometric progression is involved: if one paper is twice as badly written as
another, the reviewer takes about four times as long to deal with the poorer
one.

Weriting for publication in scientific journals is an exacting and difficult art—
a reasonably complete guide would require a thick volume, and this would need
periodic revision. Nevertheless, experience does suggest that a few hints will
aid the inexpericnced author to improve rapidly and thus save his time, avoid
much friction and correspondence, and help to raise the standard of the Canad-
tan Journal of Research.

In the following sections, the work of writing a scientific paper is described
in the order in which it is usually undertaken. Assembling of data in tables
and graphs is discussed first. A section follows on other preparatory work:
literature reviews, treatment of statistics, and selection of titles. Abstracts
are considered with titles because they have much in common. When these
preliminaries have been finished, and before the actual writing is started, a
detailed plan should be made for the paper; so a scction is devoted to this
important step. The next section deals with the actual writing of the paper
and is divided into subsections on the essentials of sound organization and on
the essentials of good style. A final section gives information that must be
kept in mind in typing the manuscript and preparing other copy. Those
minutiae of editorial style that are most often treated erroneously are listed
in the appendix.

Assembling the Data

As most scientific papers present and interpret quantitative data, assembling
these is a logical first step.  And even for those papers that contain no data,
some preliminary listing or summarizing of information is generally required.

The importance of preparing well organized tables and graphs can hardly
be exaggerated. Groups of data thrown together at random cannot be
logically presented and interpreted no matter how skilful the writer. Time
spent on designing tables and graphs will be amply repaid by the greater case
with which the paper can be written and, what is more important, by the
greater ease with which it can be understood.

More than three or four numerical data should always be presented either
in a table or in a graph, but the same data must not be presented in both
tables and graphs. The choice is often easy. If it is not, try the data first in
tables, and if these are not clear and readily interpreted, try graphs. The
experimental approach is strongly advocated: draw up several arrangements
of the table headings without bothering to fill in all the data, and determine

TP y v T " i T I e e
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which will prove best by considering these outlines from both the writer's and
reader’s viewpoints. Rough frechand sketches of graphs serve the same
purpose. Finally, do not hesitate to change tables or graphs if improvements
suggest themselves while the paper is being written. Imagination and a
flexible mind are no less important in writing papers than in designing
experiments.

The Preparation of Illustrations and Tables*, by Anderson (1), deals in detail
with principles. Excerpts from this article are included in the following sub-
sections.

Preparation of Tables

Tables should present essential data classified and arranged to facilitate the
main comparisons that the reader must make. One of the principal methods
of helping the reader is to exploit trends in the data. All authors make use
of natural trends caused by a serics of different times, temperatures, concen-
trations, or the like, but the possibility of introducing trends by arranging
data in order of increasing or decreasing magnitude is sometimes overlooked.
Figures can be compared more readily in columns than in rows; so the principal
comparison, or the one that is most difficult because it involves most figures,
should preferably be put within a column. Many authors publish too many
significant figures; this misleads the reader by creating a false sense of precision
and also makes comparison of the data more difficult. All unessential data
such as laboratory numbers, results of simple calculations, and columns that
show no significant variations, should be omitted. The smaller the table,
the more willingly will the reader examine it, and the more readily will he
digest it. When only two or three short rows of data are required, leader
tables are frequently useful? these are set without ruled lines and require no
table number or main heading. Data from tables should not be repeated in
the text unless some explanation is required to ensure clarity.

Few authors who do not habitually experiment with their data realize how
many arrangements there are for complex tables. In the simplest tables
with but two criteria of classification, only two arrangements arc possible:
criterion No. 1 goes in the box headings and No. 2 in the side headings, or vice
versa. There are 12 possible arrangements for three criteria of classification,
and 96 for four criteria; so considerable study is often required to select the
best arrangement for complex tables. However, there is no sounder advice
on the preparation of tables than that large ones should be split up if possible.
This last point was emphasized by a reviewer who recently wrote, “Table I is
large enough to make a shroud for the corpse of any reader's interest.”

Tables should be self-explanatory, so titles, box headings, and side headings
should be chosen with care. A headnote and footnotes may be added if they
are essential to an understanding of the table. Every table must be referred

* A special reprint of this paper and five others given at o symposium on wriling may be
g%ized Jor 50 cents from the Managing Editor of Cereal Chemistry, University Farm, St. Paul 8,
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to in the text, and each should be introduced at the earliest point at which it
will help the reader. When discussing a table refer to it as “*Table 11" (capital
T, Roman number) rather than as *‘the following table”, since the printer in
setting the page may not be able to place it exactly where the author has
suggested.

Preparation of Illustrations .
The orthodox layout for a simple graph comprises a heavy curve with
medium weight axes on the left and at the bottom. A complete frame is
often used; some graphs look ragged without it, and some look empty with it.
Light grid lines may be required to facilitate accurate evaluation of specific
points on curves, but if curves are used only to illustrate trends and relations,

grid lines are not necessary and may overcrowd the graph. The proper weight -

for lines and the size and weight of lettering should be carefully sclected (see
page 20), and overcrowding of lettering and scale numbers should be avoided.
Variety in lettering and lines increases clarity and gives emphasis. Too many
curves in one graph, and the use of a key in one corner, when curves might
well be labelled, serve only to confuse the reader. A number of these faults
are illustrated in Fig. 1, and have been corrected in Fig. 2.
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FiG. 1. This graph has too many curves, and these are poorly differentiated. Experimental
poinls are missing. A legend is used instead of labels, and weighls of lines are poorly chosen.
Certain conventions governing the preparation of graphs are widely recog-
nized, and readers are helped if these are invariably followed. For instance,
the dependent variable should always be allotted to the vertical axis. Discrete
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factors, such as different properties, should be represented by bar graphs
with spaces between the bars. Conversely, a variable that can change con-
tinuously should be shown as a histogram with no spaces between columns.
Histograms are therefore similar to curves, but they are preferred when the
data are few and disjointed, so that drawing a smooth curve would hardly be
permissible. Scatter diagrams illustrating correlations and regressions are
best drawn within a frame but without grid lines. The scatter of the points

. is of prime interest, and the points should therefore be as bold within reason
_ as their number and concentration will permit.

When illustrating equipment, do not try to make shop drawings. It is
impossible to do justice to these on the small scale to which they must be
reduced for printing. Make a drawing that shows only what is required to
illustrate the general design and operation of the equipment. The man
who wants to construct a duplicate can always write the author for blue-
prints and specifications.

Photographs are often required in scientific papers, but little advice about
their preparation need be given here since a multitude of good handbooks
are available on the art and science of photography. The best photographs
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FiG. 2. A correcled version of Fig. 1.

for reproduction are obtained when the subject is lighted so that details show
clearly. A bright print with considerable contrast reproduces best, but detail
should not be sacrificed for contrast. All prints must be made on glossy
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paper. When the subject is difficult, hire a professional photographer, or
obtain the help of an experienced amateur.

An explanatory caption is almost invariably required for each figure, and
cach figure must have a number (Arabic). Moreover, each figure and table

- should be referred to in the text; those not worth discussing zre not worth

including and should be omitted.

Other Preparatory Work

Before planning the paper in detail it'is frequently advisable to decide how
the literature citations will be treated and what provisions should be made
for any required statistics. Most authors draft a title early, and some also
write an abstract because this helps to outline the scope of the paper. These
matters are consicered in the following subsections.

Citation of Literature

Literature will have been reviewed before the research was started, but the
author will often wish -to refresh his memory and to select those references
that may -profitably be cited. If a complete and accurate list of references is
prepared carly, notes on the places at which each is to be cited can be made
in the plan.

The Journal does not advocate a scparate section entitled *‘Review of
Literature” or the exhaustive survey of previous work that is suitable for
theses. Nevertheless, the extent to which relevant literature is reviewed 1is
left to the discretion of the author, with the advice that pertinent references
be cited throughout the body of the paper where they have a bearing on the
points under discussion. This does not mean, however, that previous reviews
or a few outstanding papers should not be mentioned in the introduction.

Some details must be borne in mind. References are cited in the text by
the use of key numbers in brackets, thus: (6). While this is sufficient, some
writers prefer to use in the text either the names of authors, or the names and
the year of publication. These practices are acceptable if the citation is
always followed by a reference number: .

“Viscositics have been determined (6) and are .
“ .. determined by Smith and Brown (6) and are . . .
“ . .by Smith and Brown (6) in 1947 and arc...”

As there are other satisfactory variations similar to the foregoing examples,
this method of citing references is very flexible and convenient.

References are listed at the end of the paper in alphabetical order of the
authors’ names, and numbers are also assigned in that order. Examples
of reference lists illustrating punctuation, capitalization, the style for reference
to books, and other matters, are given in the appendix. As a large amount
of work is required ‘to correct references that do not follow the prescribed
styles, authors are implored to refer to the appendix when preparing reference
lists.




Treatment of Slatistics

When the results of an investigation have been subjected to statistical
analyses, the place of statistics in the paper must be carcfully considered.
The Journal prefers that statistics be kept in the background, except in papers
that deal directly with statistics or depend mainly on statistics for their value.
In most technical papers the statistics play only a supporting role, and the
writer should therefore feature and discuss the data, not the statistics. If an
investigation deals with differences between materials or methods, the first
requirements are the mean values and a discussion of them; if it deals with
interactions, these may well be illustrated with tables or bar diagrams; if it
deals with correlations, scatter diagrams may be in order. When the principal
results are given and discussed first, with graphs as illustrations if these are
advantageous, any statistical discussion that follows will be more intelligible
to the average reader. Somectimes the statistical analyses may be omitted
altogether, or their results summarized by a few sentences in the text. And
even when detailed statistics must be used, they can often be relegated to a
separate terminal section of the paper.

Manuscripts should not carry long descriptions of statistical methods—
generally a sign that the writer has recently acquired this information himself
and believes that his readers neced similar enlightenment. The ordinary
scientific paper is no more a suitable vehicle for lessong on elementary statistics
than for lessons on clementary bacteriology or chemistry. Commoner
statistical methods may be used without comment, but advanced methods
may require support by reference to a published paper or textbook.

Tilles and Abstracts

Many persons will read only the title of a paper; others will read title and
abstract; and if these de not awaken interest, only a few specialists will read
the full paper. Titles and abstracts should therefore be prepared carefully.
Write them for the first draft of the paper, and reconsider them with each

" revision.

Titles should be as short as is consistent. with adequate description of the
investigation. Series titles with different subtitles for each part of the series
have recently become more fashionable than is warranted by their usefulness.
They may be suitable for large groups working on long-term projects, but
individual authors should generally use single titles. Do not settle for the
first title that comes to mind, but write several and choose the best.

In the Canadian Journal of Research, the title is followed by an abstract,
of about 200 words. This should indicate the scope of the work and the
principal findings. A mere expansion of the title is not very helpful, and a
long detailed account in a series of scrappy paragraphs is little better. Do not
describe what was done, but tell specifically what was found. Consider the
following beginning of an abstract:

et
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Fi tetraploids grown in pots had larger but fewer leaves and inflorescences than
control diploids.  Increase in size of the organs was offset by reduction in number,
so that leaf area was no greater and total number of florets per plant was much
lower in tetraploids than in diploids. Fertility varied inversely with genetic
relationship and was much reduced in the tetraploids. No significant dif-

. ferences were noted in root size. ..

This is excellent; each sentence tells what was found and in so doing clearly
implies what was done. o '

Drafting the abstract first is good discipline. In preparing a concise state-
ment, the author clarifies his own conception of the information he intends to
present to the reader.

Planning the Paper

No more than the title and a draft abstract should be written until a plan®
has been made for the complete paper. The main sections will present little
difficulty since they will generally follow one of two traditional arrangements:

Introduction Introduction
Materials Topic I

Methods Topic 11

Results Topic 111

Discussion Discussion | .
Acknowledgments Acknowledgments

References References

The left-hand plan is suitable for single investigations made throughout with
the same materials and methods. If descriptions of materials and methods
are short, a single section will suffice for them. Moreover, as results can
often be best discussed as they are presented, a single section for *“Results and
Discussion” is sometimes advantageous and may prevent unnecessary repeti-
tion. The conventional arrangement can still be followed when special
sections are required on equipment, plan of the investigation, or statistical
analyses. . :

The right-hand plan is suitable for a wide variety of descriptive papers.
It is also the better plan for papers on a group of related studies each made
with different materials or methods. In these papers, the reader is helped
if the materials or methods peculiar to each study are described at the begin-
ning of the section on it.

These two plans may be combined and modified in various ways to meet
special needs. Much simpler arrangements may also be used for short papers.

_For instance, many papers on organic chemistry contain only two sections:

an introductory part that also contains the main results and discussion, and
an experimental part that gives the details.

Planning should proceed far beyond the mere outline of major sections.
There must be careful consideration of the nced for and arrangement of sub-
sections; and under each of these, topics for the main paragraphs should be
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noted. Provision must be made for necessary literature citations, and
possibly for dealing with statistics. Photographs or drawings may be required.
Finally, as the main function of most papers is the presentation of data,
tables and graphs must be fitted into the plan.

The best method of making a plan is to start by noting cach topic on a
separate card. These can then be sorted into groups, each containing related
topics. Further sorting serves to arrange topics within each group. When
a logical sequence has been devised, the several topics that will form one
section or subsection of the paper are transferred to a single card on which a
draft heading for the section is written. Subscquent sorting of section cards
provides a plan for the whole paper, and this is finally copied on one sheet
in the form of a table of contents. The alternative method of trying to work
out the plan at once on a single sheet hinders the experimenting required to
develop the best arrangement. Time spent on making a detailed plan will
be amply repaid later. Beginners generally scamp this work, possibly because
they see that experienced writers frequently use only a general plan. The
truth is not that experienced writers do less extensive planning but that they
are able to do most of it mentally. -

The principles involved in preparing detailed plans for sections and para-
graphs might have been discussed here, but it seemed better to do this in
the next section. One point cannot be emphasized too much: in making a
plan, as in writing the paper, the reader's viewpoint must be continually kept
in mind. The guiding principle is not that the writer should be able to get
information into the paper, but that the reader should be able to get the
information out.

Writing the Paper

With the tables and graphs drafted, and with a detailed plan before him,
the author is ready to start writing the paper. It is not such a formidable
task. He should be full of his subject, and writing should come easily.
Start anywhere, with the introduction, with a section on methods, or with the
presentation and discussion of the main results, wherever fancy chooses; the
idea is to get going, to write. Plan for enough time to complete the selected
section at one sitting; and in a series of sessions, complete the whole paper from
title to reference list, including ‘abstract, table headings, figure captions, and

all other details, before starting to rewrite any part of the draft.

Writing and rewriting is strongly recommended as the fastest method of
producing a polished paper. When the ideas are on paper there is something
concrete to work with, and reorganization and rephrasing are simplified. The
alternative method, of aiming at perfection in each sentence and paragraph as
it is written, is generally a frustrating experience that hinders rather than
facilitates expression. It requires a mastery of the art of writing, and an
ability to marshal ideas in the mind and to foresee and overcome the difficulties
of presenting them, that few persons possess. And those who can follow this
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method do not necessarily complete their work faster than those who write
several drafts. '

Write the first draft rapidly without bothering about details like punctua-
tion, spelling, or finding the best word—leave a blank if necessary. Give the
creative faculties full play, and give the critical facultics a rest; they will be
nceded later. Strive only to put down thoughts in sequence according to the
plan. Detailed advice on writing will facilitate production of a better first
draft only when its application becomes ingrained habit. The tyro will best
forget the advice until he starts to criticize, rewrite, and polish his draft.
This is the time when a clear conception of those qualities that make writing
good or bad is invaluable. For, though writing is mainly an art, criticism is
mainly a science, and can therefore be undertaken systematically if one knows
what to look for. '

The essential qualitics of a well written paper can be divided into those
that pertain primarily to the organization of the whole paper and of its major
parts, and those that pertain primarily to details of phrasing. Good style is
based ‘largely on well constructed sentences, but éven so small a unit as a
sentence can be well or ill organized. So good phrasing and sound organization
are interrelated and have some qualities in common. In spite of this over-
lapping, a division seems useful, and- the two groups of qualities are discussed

‘separately in the following subsections.

Essentials of Sotind Organization

The first steps in.organizing information that is to be communicated in
writing are identical with those in organizing material for any other purpose;
the information must be classified and grouped according to similarities and
other relations; and an orderly arrangement of the groups must then he
devised. By comparison with tables or graphs, writing is severely handicapped.
From a well organized table or graph, the reader can obtain ata glance
some conception of the whole of the information represented. No similar
total conception can be rapidly obtained from writing, which suffers from the
limitation that the reader must absorb information a phrase at a time. Com-
prehending a table would be equally difficult if the data, instead of being
arranged in rows and columns, were strung togecther in lines like words in a
paragraph. It follows that the sequence in which information is presented
in writing is of fundamental importance. Indeed, the chief difference between
good and bad writing in scientific papers frequently relates merely to sequence:
In good writing the ideas and information are invariably presented in a system-
atic order based on a sound principle.

By far the most important and widely used principle is to procced from the
general to the particular. The broad plan of an investigation, and the relations
of its parts, must be presented first. Reactions on which analytical methods
are based, or major parts and functions of equipment, are briefly outlined
before details are described. Mean results are discussed before individual
results, and broad conclusions are drawn before specific ones. This is merely

_:-__—'q. .
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another way of stressing the importance of introductions, topic paragraphs,
and topic sentences; for these have the vital function of presenting the general
as an introduction to the particular. When skilfully used, they ensure that
readers need never wrestle with detail until they have been given a general
theme to which this detail can be related.

Another almost equally important principle is to procced from~the known
to the unknown. The advantages of this are so obvious that they need no
amplification. ’

Examples of .other commonly used sequences can readily be listed: Steps
of a method may be given in chronological order, symptoms in order of
importance, effects in order of magnitude, family relations in order of close-
ness, and phenomena in order of frequency of occurrence. Equipment may
be described systematically according to its arrangement in space, and mach-
inery according to the sequence of the operations performed or the order in
which power is transmitted from one part to another.

Several principles must frequently be used in combination. Thus the
description of a complicated piece of equipment would start from the general
and proceed to the particular: a broad outline of its parts and functions would

'first be given. Detailed descriptions would come next, and these might

follow spatial arrangement with a counterpoint of comment on operational
functions. Finally, descriptions of individual parts might be required, and
these might be based on classes of materials from which parts were made,
starting with the most important parts or with the largest group made from
one material.

These examples deal mainly with descriptions of concrete things, but

sequence is equally important in discussing abstract ideas. Logic generally

demands that one train of thought be carried to its conclusion before another
is begun. Thus complex discussions arc often similar to a description of a
river system. An orderly description might involve starting at the source
of the main river and continuing to its mouth, and then returning to take
each tributary from source to mouth; or starting at the source and continuing
to the first tributary, and then describing this tributary from source to mouth
before continuing with the main river. Other sequences will suggest them-
selves, but each must be consistent; there must be no haphazard jumping
about from one tributary to another. This analogy can usefully be kept in
mind when deciding the cotirse any discussion should follow.

Seclection of a logical sequence is only a first step; the sequence must

also be made clear to the reader. He must not get halfway through the
description of the river system before he realizes how it is being described.
In the scientific paper, well chosen headings help to guide the reader, but
topic paragraphs that give a preview of what is to come are also extremely
useful. These are particularly important when presenting lines of thought
that parallel rather than follow each other. This relation is best emphasized
by similarity of treatment, which often extends to similarity in the wording
of headings for parallel sections. When necessary, the relations between
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parts are made clear by specific statements such as, “The three reasons for
adopting this hypothesis are discussed in the following threce paragraphs';
the paragraphs might then start with firstly, secondly, and finally. In short,
the selected sequence must be repeatedly drawn to the reader’s attention.

Aside from systematic sequences, a well written scientific paper will have
unity, proper proportion among its parts, due emphasis, and a fitting climax.
Moreover, these qualities should be shown by each section and subsection and
dre also attributes of most well written paragraphs. '

Unity in writing is second in importance only to logical sequence. There
must be unity within the sentence—one thought, or two or three closely
related thoughts. There must be unity within the paragraph—one topic
considered in a series of related thoughts. There must be unity within the
subsection or section—one group of related topics. And there must be
unity within the paper—one theme, or possibly two or three related themes,
treated in separate sections, and unified by a common purpose expressed in
the introduction and by a drawing together in a common terminal discussion.
Unity is clearly a function of the success achieved in grouping the information
and ideas presented in the paper. .

In a well written paper there must be a proper proportion between parts.
The trivial must not be discussed in detail while the important is left largely
to the reader’s imagination. Lengths of sections and paragraphs should not
depend on the writer's whim, but should bear some relation to the importance
of the contents. n

Emphasis is related to proportion but is also obtained in other ways.
A proper proportion in treating topics provides some emphasis, which is rein-
forced by stressing novel parts of equipment or methods, principal results,
and important conclusions. There are many ways of emphasizing a word or
phrase—inversion, repetition, italics, choice of novel words and arrangements,
and so on—and these are sometimes required in scientific papers. But the
important point to remember is that the beginning and end of a section or
paragraph carry most emphasis. A good idca should not be buried in the
middle of a section, when it might be drawn’ emphatically to the reader's
attention in a full paragraph at the beginning of the section. Papers that lack
empbhasis are flat and uninteresting.

Finally, good writing, like good music, has a fitting climax. Many a paper
loses mych of its effect because the clear stream of the discussion ends in a
swampy delta. The author appears to run out of ideas, tacks on a few after-

- thoughts, and ends rather than finishes his paper.  So strong terminal sections

should be provided. Moreover, a measure of climax is required in the indi-
vidual sections-and also in paragraphs. Indeed, climax is a prime quality
of many well written sentences. Particular attention should therefore be
paid to terminal sections, last paragraphs, and final sentences.

Systemadtic criticism of a draft manuscript requires an answer to this
question: Does the writing show fitting climax, due emphasis, proper propor-
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tion, unity, and logical sequence? If any one of the first three qualities is’
lacking, a certain amount of patching, rearranging, and rephrasing will be
required. If either of the last two qualities is lacking, nothing will serve but
a drastic reorganization.

Essentials of Good Style

Authorities are agreed that the prime essentials of good style are clarity,
conciseness, and simplicity. Unfortunately, to tell a man that the secret of
good style is to write clearly and concisely is as useless as to tell lim that the
secret of good golf is to hit the ball firmly and accurately. As for simplicity,
it is as difficult to achieve in writing as elsewhere. It is not casier to be
simple than to be anything else; in truth, it is casier to be anything else than
simple. Save in the occasional genius, ability to write well is not a God glven
talent but a hard won attainment.

A more precise synonym for clarity in writing was thus defined by Quintil-
lian, “By perspicuity care is taken, not that the reader may understand, if he
will, but that he must understand, whether he will or not.”” How shall this
end be achieved? The first rules have already been given; clarity is most
certainly a function of organization, especially of unity, of logical sequence,

. and of. the care taken to keep the reader contmuously informed of the trend

of thought.

Readers most frequently lose their way between paragraphs. And this often
happens merely because the first sentence is poorly phrased; so topic sentences,
besides introducing new subjects, have the important function of providing
articulation. \Vhen skilfully worded, with appropriate forward or baclward
references, these transitional sentences are invaluable for showing the relations.
between parts of the presentation. Danger points occur especially when the
train of thought is broken; the topic sentence must then give the reader an
unmistakable warning. Too often he reads a paragraph about Table I and
is halfway through the next paragraph before he realizes that the author is no
longer discussing Table I but Table II. Nor can the need for careful arti-
culation between paragraphs be overlooked when the change in topic is less
abrupt; a joining word or phrase may still be required. The reader must be
kept continuously oriented within the unknown country of the author’s mind;
transitional paragraphs and sentences are the landmarks and roadsigns by
which the reader finds his way.

Some specific advice can also be given for the detailed task of phrasing
thoughts clearly. Firstly, write short sentences. These are inherently lucid.
But they have their drawbacks. Periods are their main punctuation. They
suffer from the ‘'spot plague’”’. Monotony cannot be avoided. But the
knack of joining or condensing the occasional pair of sentences without losing
clarity can be readily acquired.

* Secondly, use the direct statement and the active verb. Write, *“Table 11
shows that . . ."”, not, *‘It will be seen from consideration of the data in Table 11
that..."”. Write, “Fig. 1 shows that A is inversely related to B, not,
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““There is an inverse relation between A and B, as shown in Fig. 1". But
strings of modifiers, particularly when these are improperly hyphened, cannot
be excused on grounds of directness; ‘A corn-soybean meal-5%, alfalfa-salt
ration” should be written, “A ration of corn, soybean meal, 5% alfalfa, and ¢
salt"’, .
Thirdly, use concrete rather than abstract phrases.  Whencver possible,

deal with *‘things that vou can touch and sce’’, with the materials with which o
you work and their tangible properties, with the data in tables, and with the
curves in graphs. Do not write about such abstractions as *‘the nature of the
problem” or “the characteristics of the curve”. Problems that are susceptible
of laboratory study can be discussed in concrete terms. Curves have shape,
slope, maxima, inflexions, and these are the specific qualities that support
hypotheses and conclusions. Use of concrete phrases is not always possible,
for abstract ideas must often be discussed. Yet it is surprising how often a
choice between the abstract and the concrete can be made, and how much '
more masculine, vivid, and clear, the style becomes when the concrete is
invariably chosen. Remember too, that the best method of explaining abstract
ideas is to use concrete examples.

Finally, the importance of punctuation as an aid to clarity must be stressed.
Indeed, the only reason for punctuating scientific papers is to increase clarity,
and complete and accurate stopping is therefore essential. Though the
modern trend is towards sparse punctuation to permit faster reading, no
licence is given for omitting essential stops. The sentence in which grammar
demands several commas is generally worsened rather than improved by
omitting some of them; it should be recast. Accordingly, he who aspires to
punctuate lightly must construct his sentences so that few obligatory commas
are required. And this is a worthwhile goal: for a clear and flowing style
that needs few commas is ideal for scientific papers.

Conciseness is next in importance to clarity. The greatest deterrent to
concise writing is the habitual use of those trite phrases and circumlocutions
which Quiller-Couch called Jargon. Avoid the in and with phrases:

In the case of In the instance of

In respect of With respect to

In regard to : With regard to

In connection with With reference to .
In the malter of In view of the |

Other common circumlocutions are: .

The great majority of for most

At an earlier date for previously
During the course of for during or while
The question as to whether for whether

3
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Though required occasionally, the ¢ is construction also invites verbosity:

It is apparent that for apparently
It is admilted that for admilledly
It is clear that for clearly

There are dozens of these phrases, particularly conjunctional and prepositional
phrases, for which single words can be advantageously substituted.

Certain abstract nouns should be deliberately avoided. Beware of case,
instance, nature, condilion, degree, exlent, characler, characteristic, and all other
nouns ending in -istic; these nouns have their proper uses, but they are so
often a symptom of vague thinking that it is wise to eschew them. Lastly,
when the trite phrases, the circumlocutions, and the unnecessary abstractions
have been deleted or replaced, the final polishing should remove each unneces-
sary the—for example, four from this sentence.

At the end of his lecture on Jargon, Quiller-Couch (8) has a paragraph that
every scientist should read frequently:

So long as you prefer abstract words, which express other men's summarized
concepts of things, to concrete ones which lic as near as can be reached to things
themselves and are the first-hand material for your thoughts, you will remain,
at the best, writers at second-hand. If your language be Jargon, your intellect,
if not your whole character, will almost certainly correspond.  Where your mind
should go straight, it will dodge: the difficulties it should approach with a fair
front and grip with a firm hand it will be seeking to evade or circumvent. For
the Style is the Man, and where a man's treasure is there his heart, and his brain,
and his writing, will be also.*

By striving to avoid jargon, rapid progress can be made in learning to write
concisely. But the young writer should aim not so much to achieve concise-
ness while writing as to remove verbosity while revising. The following
sentence from a recent article (its origin masked by certain changes) will
serve as an example:

Despite the colloidal nature of the precipitates given by the new reagent with
. most extracts of plant materials, and the subsequent clogging during filtration,
it is suggested that study might well be devoted to the feasibility of adapting the

method to such extracts by making efforts to secure greater rapidity either by
the addition of filter aids or by the use of a centrifuge. (64 words.)

This excretion of words can be changed into English prose by removing the

" jargon and condensing what remains:

With most plant extracts, the new reagent yields colloidal precipitates that
clog filters. But adapting the method to these extracts—by adding filter aids or
by centrifuging—may be feasible and merits study. (33 words.)

If the original sentence contains extraneous ideas as well as excess words, it
can be condensed still further:

The new reagent yields filter-clogging precipitates with most plant extracts;
filter aids or a centrifuge may overcome this difficulty. (20 words.)

* Quiller-Couch, A. On the art of writing. Lecture V, p. 91. Pocket ed. Cambridge
Unsv. Press, Cambridge. 1923, Permsssion to quote this paragraph is gralefully acknowledged.




16

?

Condensing also has its dangers. Too few words may be as bad as too many;
for clarity is more important than conciseness, and clarity demands complete
and precise expression of each thought. A long statement is not necessarily
verbose, nor is a short one invariably concise. Enough words must always
be used to make the meaning abundantly clear; otherwise, the writing will be
obscure or even ambiguous. ‘‘Our style bewrays us'’; and for a scientist it
reveals a limitation that can scarcely be admitted if it shows inability to think
clearly. '

Simplicity, the last of the three essentials, and the very essence of good
style, is the most difficult to analyze. In its broader aspects, simplicity has
its source in clear thinking. But the simple style is functional; its virtue
stems from the cconomy with which the purpose is achieved; so it is not
enough that the stream of thought be clear, it must also flow from point to
point in straight and narrow channels. :

The detailed technique and art of simple writing defies analysis. All the
usual advice may be considered—prefer the concrete to the abstract, the speci-
fic to the general, the definite to the vague, the familiar to the strange, the
single word to the circumlocution, the short word to the long, the Saxon
word to the Romance; be direct, concise and lucid—yet when all these precepts.
have been examined, simplicity .is not explained. A comment may be bor-
rowed through translation from Anatole France (4):

The only difficulty is todefine what the simple form is,—and it must be allowed
to be a great one.

Nature, at any rate as we can know her, and in an environment adapted for
organic life, offers us nothing simple, and Art cannot aspire to more simplicity
than Nature. Yet we understand well enough what we all mean, when we say
such and such a style is simple, and such and such another is not.

I will say this much then, that if properly speaking there is no simple style,
there are styles which appear simple, and it is just these that carry youth and
power of duration with them. It is only left now to inquire whence they get
this lucky appearance. Doubtless we shall conclude they owe it, not to the fact
of their being less rich than others in divers elements, but rather because they
form a whole in which all the parts are so thoroughly blended that they cannot be
distinguished separately, A good style, in fact, is like yonder beam of light that
shines in at my window as I write, and which owes its pure brilliancy to the
intimate combination of the seven colors of which it is made up. A simple
style is like white light. It is complex, but does not secem so. This is only a
simile after all, and we know what such parallels are worth when it is not a poet
that draws them. What I wanted to make plain is this: in language, true sim-
plicity, the simplicity that is good and desirable, is only apparent, and results
solely from the fine co-ordination and sovereign economy of the several parts of
the whole.* '

* France, A. The garden of Epicurus, pp. 90-91. Translated by A. R. Allinson. Library
ed. John Lane of the Bodley Head, Ltd., London. 1924. Permission o quote these paragraphs
is gralefully acknowledged.
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Perhaps simplicity is not so much a prime essential of good style as a con-
comitant virtue; for surely it is the genius of the English language that
simplicity is the almost inevitable offspring of mating absolute clarity with
utmost conciseness. And if this be so, perhaps one need strive only for these
two qualities.

A good style can hardly be developed  without steady practice, but
early drafts of any paper can be improved in style by refining and polishing
poorer sentences. The process lends itself to the experimental approach—
to cut and try methods. There are only two differences between a good
sentence and a poor onc expressing the samé thought: the words selected,
and the order in which they occur. Do not glower glumly at a poor sentence.
Take a scratch pad and experiment by finding substitutes for key words and
by changing the sequence of phrases. Thoughts are usually clarified and
made more precise as they are worded and reworded.

Though gencral advice on writing is helpful, there is no substitute for a
thorough knowledge of English grammar and composition. Those who lack
this foundation should strive to obtain it. The King's English, by Fowler
and Fowler (3), is the outstanding text on _vocabulary, syntax, punctuation.
and related matters; and Modern. English Usage, by Fowler (2),is a uscful
reference on the same subjects. Among American texts, College Handbook of
Composition, by Woolley, Scott, and Berdahl (10), and Writer's Guide and -
Index to English, by Perrin (7), are widely used. Finally, Chapters II, V.
VII (last half), -and XI11 of On the Art of Writing, by Quiller-Couch (8), arc
recommended as a delightful treatment of rhetoric .and that intangible of
good writing called style.

Two recent papers and a book, written specifically for scientists, amplify
the foregoing advice. The Preparation of Manuscripts for Phytopathology, by
Riker (9), covers in more detail much the same ground as the present article.
Riker's advice will prove useful not only to phytopathologists but also to other
scientists writing for any journal. Short Cuts to Unity, Clearness, and Brevity,
by Harris (5), and Nelson's (6) book, Writing the Technical Report, deal mainly
with organization. The book has an excellent treatment of paragraphing,
and though it deals primarily with reports, most of the advice‘is equally

applicable to scientific papers.

Only the apprenticeship of continuous practice, the hard work of putting
pen to paper, the discipline of repeated revising and polishing, can male an
expert writer. But reading helps. Textbooks and- articles serve mainly to
guide the student by precept, but it is also profitable to learn by example.
Like the chameleon’s skin in a physical environment, 2 man's style takes on
the color of his mental environment; and reading good books thus helps to
improve writing habits. An example that any author might well ponder has
been chosen from the greatest classic in the English language. The passage
illustrates the beautiful interplay of vowel sounds and the varied rhythms
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and cadences of the best prosc. - Yet it is written with active verbs, concrete
nouns, and few adjectives, in a style that is lucid, direct, and simple. Rcad
it aloud. ‘
Behold, a sower went forth to sow;
And when he sowed, some seeds fell by the way side, and the fowls came and
devouted them up: .
Some fell upon stony places, where they had not much earth: and forthwith
they sprung up, becausc they had no decpness of carth:
And when the sun was up, they were scorched; and because they had no root,
they withered away.
And some fell among thorns; and the thorns sprung up, and choked them:
But other fell into good ground, and brought forth fruit, some an hundredfold,
some sixtyfold, some thirtyfold. : .
Who hath ears to hear, let him hcar.

Preparation of Copy

Prior scctions deal mainly with broad principles. This one advises on
some essential details. Information required for instructing the stenographer
on typing text and tables is given first. Detailed advice on preparing figures
follows; this is important because figures cannot be edited, and even the
miracles of modern photography cannot make good reproductions from faulty
copy. Lastly, the appendix contains those rules which the Journal follows
in dealing with minutiae of style. These are recorded so that authors (and -
stenographers) may read them occasionally and thus avoid correspondence
with the editors on minor details.

Typing the Manuscript

Manuscripts should be typewritten, double spaced, on 8% by 11 in. white
paper. The ribbon copy and one carbon should be submitted ; the extra copy
is sent out for review, and the Journal retains the original to ensure the author
against loss. All pages, whether text, figures, or tables, should be numbered.

Titles are typed wholly in capitals. Authors' names follow, with initials
preceding the surname. One Christian name is written in full for a woman
author, and this is sometimes done by men with common surnames. There
are no periods after the title or authors’ names. A superscript number
follows the.title, and the footnote thus indicated starts with “Manuscript
received .. ."" and a blank space for the editor to fill in. This is followed by
the source of the contribution and, if required, by an acknowledgment of
financial aid. If the author's institution numbers its publications, the serial
number of the paper may also be added. Author footnotes are not always
required. They may be used to show position, and address if this differs from
that given in the title footnote. They should certainly be used to show a
change of position and address since the research was done, or to record that
the author holds a scholarship or bursary.

To help the editor sclect the appropriate weight of type, the relative
importance of each heading in the manuscript should be shown by its position
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Column heads should be brief, and textual matter in tables should be mini-
mized. In all headings, main, box, and side, only the first word and proper
names have capital initial letters. . If necessary, punctuate the title and box
headings, but do not use a period at the end. Unit or other abbreviations
should follow the box or side headings, separated only by acomma, and should
not be placéd below the line at the top of vertical columns. Abbreviations

" arc followed by a period.

Preparing Copy fo‘r Illustrations

The original drawings and one set of small photographic copies should be
submitted; photographs are sent to the reviewers, and the original drawings
are.retained to prevent possible loss or damage that might occur if they
were mailed to reviewers. Illustrations are treated separately by the printer
and if they are not fully identified, loss or confusion may occur. Write
author's name, figure number, and title of the paper—in that order—on the
lower left-hand side of the front of the sheet, well apart from the illustration.
Photographs should carry the same information written lightly on the back
of the print. Editors strongly condemn lettering done on separate strips
pasted onto an illustration because frequent handling may detach these
patches. Even the author who avoids redrawing his graph completely by
using a small strip and rubber cement to correct an error in lettering still
risks the editorial ire. Captions should not be written on the illustrations
but typed together on a separate page of the manuscript. All figures, including
line drawings and photographs, should be numbered consecutively in order
of their appearance and in Arabic numerals.

Drawings should be made with India ink on white paper or tracing linen.
For graphs, use blue-lined co-ordinate paper only, and over-rule in black all
lines that must be reproduced. Use of co-ordinate paper in any other color
is unsatisfactory because the background of fine grid lines cannot be screened
out in photographing. Nothing but trouble is caused by drawing charts
with ordinary ink on the first piece of paper that comes to hand.

Illustrations should not be drawn more than two or three times the desired
size of the reproduction, and the ratio of height to width should conform to
that of the printed page, 7 by 4% in., when this is feasible. Modern_photo-
graphic technique will usually make some kind of reproduction of a chart the
size of a window blind, but such copy seldom yields a well balanced repro-
duction.

All lines on the drawing should be of sufficient thickness to reproduce well.
Lettering and numerals should be plain and neat, preferably done with a guide
and never with a typewriter, and should be of such size that they will be
legible and not less than 1 mm. in height when the drawing is reduced to a
width of 3 or 4 in. Guide and pen numbers for graphs of various sizes are
given in Table II. All experimental points on graphs should be carefully

.drawn with instruments. ~ Use large clear-cut symbols to indicate points on

the graphs, i.e., open or filled circles, squares, or triangles (O O A © & A),
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not half-filled circles or squarcs (© &) as these are likely to close up on
reduction. Small points and small spaces disappear on reduction, so decima
points and spaces between letters must also be of adequate size.

TABLE 11

LEROY GUIDE AND PEN NUMBERS FOR GRAPIS DRAWN 1}, 2, 3, AND 4 TIMES THE SIZE or THE

PRINTED GRAPH

(The over-all width of the printed graph is assumed to be 4 in.)
Pen for lines

Guide (and pen) for lettering

Size of drawing “ | Scale and Labels

Headings scale or Curves | Frame Grid

captions keys lines
1} X printed size - 140 (1) 120 éO) 120 (0) 3) ﬁl) (00)
2~ % printed size 175 (2) 140 (1) 120 (0 4) 2) 0)
3 X printed size 240 (3) 200 (3; 175 (2 (5) ' §3) 0)
4 X printed size 350 (4) 290 (4 240 (3 (6) 4) 1)

Minutiae of Style

There are many details—such as spelling, abbreviations, and layout for
equations——which the Journal must treat uniformly in all papcrs;.exceptions
cannot be made to meet the wishes and idiosyncrasies of individual authors.
A surprising amount of time is wasted by correspondence dealing with authors’
objections to some of these minor points. This could be avoided if each
author fealized that most authors will side with the editor in these arguments.
A set form for all details has been’ achieved by the majority opinion of many
authors and editors throughout the years. The door is not closed against
{urther linprovements, and the cditors welcome suggestions based on full and
careful consideration of the advantages and disadvantages of existing policies.
. But even when a change is agreed on, it cannot be adopted at short notice for
any given paper; it must await the beginning of a new volume, and will then
apply to all new manuscripts. By setting policies on style, the editors hope
to avoid arguments about details without hindering suggestions {or improve-
ments. .

A dictionary is an indispensable book for both authors and cditors, and the
Canadian Journal of Research has adopted Webster's Dictionary as its standard.
The Canadian Government Editorial Style Manual, published by the Depart-
ment of Public Printing and Stationery, Ottawa, is also a useful reference.
Unfortunately, it does not cover all matters that must be considered in editing
scientific papers, SO the Journal has had to develop its own practic‘es. Some
of these are illustrated in the appendix, which deals with abbreviations,
hyphened modifiers, use of numbers in the text, layout for equations, names
of genera and species, and reference lists. Itison these points that authors
most frequently go astray, so an occasional glance through the list may be

v
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helpful. The author who submits a paper for the first time to the Journal
may also benefit from study of a few papers on his subject in recent volumes.

Authors can hardly familiarize themselves with all the details of editorial
sstyle in each of the periodicals for which they write. But editors can
reasonably expect that the same faults will not be repeated time and again.
Occasional errors in dealing with minor points of style cause little trouble,
but, when an author pays no attention to the practices of the journal for
which he is writing, hours of hard editorial work may be required. Thus
some emphasis must be placed on details though these are of little importance
in comparison with the broad principles described in prior sections on sound

-organization and good style.

No scientist starts an investigation without studying what is already known,
nor does he expect to become proficient in new techniques without practice.
Yet some laboriously grind out papers for half a century without referring
to a single book on writing, and without attempting to become proficient
in this technique to which they must resort so often. Is that scientific?
Those who learn by study and practice to write well and easily in their youth
save endless time at the height of their careers when a spate of papers must
flow from their pens.
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Appendix

The following lists illustrate the editorial practices of the Canadian Journal
of Research. They include some minor changes in policy recently approved
by the Editorial Board for adoption in January, 1948.

Abbreviations -
Words should be abbreviated only when the shortened forms are generally
recognized, and then care should be taken to follow good usage. Abbreviations
should not be used in manuscript unless it is the intention to have them appear
in the printed text.
The following abbreviations and symbols are applicable to cither'the singular
or the plural form of the word:

absolutc... ...... RN abs. degree Centigrade........ °C.
ACEC. vt v inecvnnnannnns ac. degree Fahrenheit........ °F,
alternating current (adj.).. a-c. ° degree Kelvin............ °K.
AMIPEIe. .o vvvvevraeesnons amp. degree Réaumur.......... °R.
ampere-hour.....ooovvenn amp.-hr. density...covvvenerennes d.
angstrom unit. . .....o.0t diameter. . o.veeen e diam.
annual (botany).......... (0] diameter at breastheight.. D.B.H.
antilogarithm............ antilog. [ S d.b.h.
atomic weight.....ooovnes at. wt. direct current (adj.)...... d-c.
atmosphere.............. atm. dOZEN. . evvvee e rennnss doz.
AVETARC. . ccvvrovanesssen av.
avoirdupois....ooeveenen avdp. efficiency....ccovnnneenon eff.
AQUEOUS. . ovvvrenecnnnes aq. clectromotive force....... e.m.f.
) electron volt........c.onn ev.
barrel....ooviviiiines bbl. equivalent......... oo nue equiv.,
Baumé......ooveecernnes Beé. et alii, -ae (and others).... el al.
biennial (botany)......... ® et cetera (and the rest). .. etc.
board foOt....ovvvrarenns bd. ft. et sequenles (and the
board measure.......... B.M. following).....oovven el seq.
boiling point............. b.p. experiment........oveees expt.
brake horsepower......... b.hp. exempli gratia (for
brake horsepower-hour.... b.hp.hr. example).....ooonens e.g.
Brinell hardness number.. B.h.n.
British thermal unit...... B.t.u. Fahrenheit......ooovvvnes F.
bushel .o.vveiiiiiveeeens bu. feet per minute......c..... f.p.m.
feet per second.......otn f.p.s.
calculated......covveennn calc. female (biology)..........
calorie. ..o oveieninnainas cal. (112712 -F P Fig.
candlepower......ooveuns cp. following..... e {., ff.
centigram. .. coveeveeenas cgm. fOOt. v ev e e ieinnansnes ft.
centigrade.......oovuons C. foot-candle.......ovvvnnn ft-c.
centiliter.....oov e cl. foot-Lambert............ ft-L.
centimeter.......oveeeses cm. foot board measure....... ft.b.m.
centimeter-gram-second. .. C.g.s. foot-pound. ... .ooieineen ft-b. -
chaif.. . oovi i iin e ch. foot-pound-second........ fps.
chemically pure.......... c.p. freeonboard........... f.o.b.
coefficient.....ovvreeenes coef. freezing point.... ..o f.p.
COMPATC..cvvvrrvssrnnnon cf.
cubic centimeter.......... cc. . gallon.....covevvinnnennn al.
cubicfoot.......coovunnn cu.ft. Erain. . oooiiiueeraerens %spell out)
cubic foot per minute..... c.f.m. ErAM..cuevnenasonnnnoons gm.
cubicinch.....cooievnntn cu. in. gram-calorie........ovvne gm-cal.
cubic meter.....ovveeaes cu.m.
cubic millimeter.......... cu.mm. RENrY.covrverreanevennns h.
cubicyard..........o0h cu.yd. hOrsepOWer. .o.vvvvssesns h.p. or hp.
cycles per second......... C.p.s. horsepower-hour.......... hp-hr.
: HOUF. .. v evvreersnessenns hr.
. decibel....... Ceeneenaes db. hundred......coovenerens C
degree........ Cerenenenan ° hundredweight.......... . cwt.
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hybrid............ ..... . X
sbidem (in the same place). ibjd, ’
id est (that 1) ie,
inch. ., . e, oo in,
inch-pound., """ " «v.. in-lb,
indicate| horsepower, | -« ihp,
inside diameter. , , e, 1.D.
joule........... ..... ceed j
kilocycle., . . & A
ilogram................ kgm,
ilogram-meter, """ o« kgme-m,
ilograms Per cubic meter. kgm. /cu.m.
Kiloliter. ", "T7C meter. kl.
Kilometer, " |77 " «. km,
flovolt. .71 kv,
ilovolt-ampcre. e, kva,
Klowate. ., 71 kw.
kilowatt-hour, | " " <+« kwh,
lambere, .. e, L
latitude........ ceeve.. lat,
linear foot,..., . <veven lindft,
liter.,, ' Cereaaa., +++ (spell out)
loco citaty (in the place
cited).. .. T «oo loc. ¢it,
longitude, [ 77" " ++. long,
umen.,, . . . oo L
lumen-hoyr, " el I-hr,
umens per watt, seeeee. Lpow,
Mmagnetomotive force. ., . m.m.f,
male (biology).. Crerinil, P
Manuscript, Manuscripts, , MS., Mss,
maximum. ., " PH .. Max,
mean horizontg| candle-
power, . . +eve. mhep,
. meltng point. teeree.. mup,
meter..... ., .. Creeva.. m.
microfarad, | [ cvvens uf,
microgram.,. .| """ .. Mgm,
micromicron..... Ceeeeal up
Micron. ... [T M
microvolt,,, | " Ceevea. uv,
microwate,, 1" Seee. uw,
miles per hour.,. "’ <o« m.p.h,
milliampere., " *ereeu.. ma,
milliequivalent. tervevil. mee,
millifarad., | /777 mf,
milligram | Ttreecniis mgm
mi”ihenry ......... e, mh,
millilambert. " cvsev. mL
milliliter | """ e .. mi,
millimeter, """ """ "1 «e. mm,
millimicron, (1711t mu
millivolt, ., 77" " e, my
Minimum, (11T . min,
minute.,, """ e in,
minute (angular Measure), (symbo})
molecular, weight... 7 mol.wt,
hame unknowy, . | R (R A
name changeq, . Ceeeesia. mum,
new,,, . Sreeeeaiia. nL
few genus.,,, |’ EEETPRTN. ¥
new name, , .. *esevildis. non.
)

new series...,. ..., ... .. on.s.
new species. , , , . . Srerei.. nsp,
or..... ©+«.. Sp.nov,
normal (as applied to
concn, Ctereniii o L N
fola bene (note well).... .. N.B,
numero (number)..... -+... No,
ohm....... ... . (spell out)
ounce.... . . . . 7] . oz,
outside diameter., """ ... O.D,
Page, pages., .., . “+ev Py, pp.
parts per million. . . pi(p.m.
............ “e-vio.. pk.
penny (pence)., .’ ves d.
pennyweight. ... [Tt dwt,
pint..., T pt.
pound... . [ 7ttt » Ib.
pound-foot, ., , . e, . Ib-ft,
pound-inch., ' 11" ib-in,
Pounds per square foot..., Ip, ?cr sq. ft,
or. . L, .s.f,
Pounds per square in.... *p. per sq. in,
or.......... p.s.i,
Quart..,, . . . el ceea. gt
revolutiong per minyte, , r.p.m.,
revolutions per second, | |, r.p.s,
root mean Square...,, . . r.m.s,
second (angular Measure), * (symbol)
second... | 77 «+.. sec.
specific Rravity.., . .. ©s . SpLgr,
specific heat.,”. " """ <+« sp. ht.
Species... . Tt *++. 8D, spp,
spherical candlepower. , || S. ¢p,
Square.... .. 0" .. sq.
square centimeter, , , , , +++ §q. Cm,
squarcfoot.............. s5q. ft,
Squareinch.. . 77" . Sq. in,
quare kilometer, | ' " 5q. km,
SQuare meter, , ,, ttreese. SQ.m,
Square millimeter, ..\ §q. mm,
Square root of meap
Square, , . ., ‘ereeie. romus,
subgenus, .| creevel. s,
temperature,, | ++« temp,
thousangd.., ' """ oo M
thousand feet board
Mmeasure..... . M ft.b.m,
versus (against) ......... . vs, ,
videlicet (namely),, )/ " viz,
volt....... U v,
volt-ampere,,’ """ ‘oo va,
volume., . T . vol.
watt....,. Ceea., el W,
Watt-hour., 1"t .. w-hr,
watts per candle.,,,. " w.p.c.
weight.. L wt,
Yard. Ceena., ceeeen yd,
Year..,,.. . . : el yr,
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Hyphened Modifiers

When an adjective and a noun are used together to qualify another noun,
hyphen the adjective and qualifying noun whenever there is any danger of
ambiguity. Adverbs with adjectives nced never be hyphened. Long and
awkward adjectival phrases may often be avoided by rearranging the sentence.
Examples follow:

Write Instead of
Hydrogen ion concentration Hydrogen-ion concentration
25-gm. samples 25 gm. samples
Small-scale drawing Small scale drawing
The first determination of water = The first water-soluble sulphate
“soluble sulphates. . ) determination.

Numbers in Text

Numbers used at the beginning of sentences should be written out in full
(exception: names of chemical compounds, for example, 2-Bromobutane),
and if followed by units, the units should also be written out in full. Numbers
of one digit should also be written out, even when used in the body of a sentence,
except before abbreviations of units. Abbreviations are not pluralized except
when they precede more than one numeral (e.g. Figs. 1 and 2). Numbers of
two to six digits should ordinarily be given in figures. Examples follow:

Write Instead of
A few seconds A few sec.
+ 100°C. (or F. or K.) 100° or 100 deg. ,
Fig. 4 Figure 4 or Figure 1V.
10 gm. _ 10 grams or 10 g. or 10 gr.
10 in. 10"
909, 90 per cent
Several hours Several hr.
Six seconds Six sec. or 6 secs. or 6 seconds
or 6 sec.
Six tests were made 6 tests were made
Table IV Table 4 or The following or
The above table
This required six tests This required 6 tests
This required 100 tests This required one hundred tests
This would require one hundred This would require 100,000,000 v.

million volts or 108 v.

Eguations

Check these carefully in the manuscript and galley. Complex mathe-
matical formulae should be prepared with just as much care as a graph.
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This can seldom be done adequately with a typewriter. Distinguish between
the following: capital and lower case letters, the lower case letter “I" and
the figure “‘one’’, “zero” and the letter “0”, “X" and " (Chi).

Names of Genera and Species -

When first mentioned in the body of the paper, scientific names are given
in full and are followed by the authority. Examples: Agropyron Smithi
Rydb.; Calamagrostis canadensis (Michx.) Beauv.; Lepidium draba L. There-
after the genus is to be designated by the first letter only: 4. Smithit,
C. canadensis, L. draba. However, should ambiguity arise, the name should
again be written out in full. Scientific names should be underlined to indicate
italics.

References and Reference Lists

For the abbreviated names of periodicals, the Canadian Journal of Researcl
uses the abbreviations in the “List of Periodicals Abstracted by Chemical
Abstracts”. All references must be listed alphabetically according to the
authors’ names, then numbered consecutively, and placed at the end of the
article.

Papers intended for publication in the Technology Section of the Canadian
Journal of Research should give references in the following form:

References

1. ANoNYMOUS. Ann. Applied Biol. 18 : 313-333. 1931.

2. BLakESLEE, A. F. Proc. Natl. Acad. Sci. U.S. 18 : 120-130. 1932.

3. Buiss, C. 1. Ann. Applied Biol. 24 : 815-852. 1937,

4, Crist, J. W. and SeatoN, H. L. Food Research, 6 : 529-536. 1941. .
5.'CROCKER, E. G. Flavor. McGraw-Hill Book Co., Inc., New York. 1945.

6. FisuER, R. A. Statistical methods for research workers. 8th ed. Oliver & Boyd, Ltd.,
London. 1941.

7. FisHER, R. A. and YaTEs, F. Statistical tables for biological, agricultural and medicat
research. Oliver & Boyd, Ltd., London. 1938.

8. KNowLES, D. and Jounson, P. E. Food Research, 6 : 207-216. 1941,
9. PLatt, W. Food Research, 2 : 237-249. 1937.
10. SmitH, W. H. M.A. Thesis. University of Toronto. 1938,

11. WERKMAN, C. H. In Enzymes and their role in wheat technology, ed. by J. A. Anderson.
Interscience Publishers, Inc., New York. 1946.

Papers intended for publication in the Medical, Physical, and Chemical
Sections follow the above form except that the number for the last page is
omitted.

Papers intended for publication in the Botanical and Zoological Sections
should give references in the following form:
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References
1. Avery, G. S, Jr. and PotTorr, L. Polyploidy, auxin and nitrogen in green plant tissue.
Am. J. Botany, 32 : 669-671. 1945,

2. BANNAN, M. W. Tetraploid Taraxacum kok-saghyz. 1. Characters of the leaves and
inflorescences in the parental colchicine-induced generation. Can, J. Research, C,
23 :131-143. 1945,

3. DerMEN, H. Colchicine polyploidy and technique. Botan. Rev. 6 : 599-635. ~ 1940.

4. GustaFsoN, F. G. Growth hormone studies of some diploid and autotetraploid plants,
J. Heredity, 35 : 269-272. 1944,

5. Hecut, A. Induced tetraploids of a self sterjle Oenothera. Genetics, 29 : 69-74. - 1944,

6. KErn, E. M. Right-angle grid system for mapping plant distribution. Ann, Missouri
Botan. Garden, 32 : 283-286. 1945,

7. KroTkov, G. A review of literature on Taraxacum kok-saghyz Rod. Botan. Rev. 11 »
417461, 1945,

8. Lewis, D. and MobLinowska, 1. Genetical studics jn pears. IV. Pollen-tube growth
and incompatibility. ]. Genetics, 43 : 211-222, 1942,

9. Nicureorovicn, A. A. and IvaNiTZKAJA, E. F. On the relation between leaf develop~
ment and formation of laticiferous vessels in roots of kok-saghyz and krym-saghyz.
Compt. rend. acad. sci. U.S.S.R. 44 : 33-36. 1944,

10. NoGeGLE, G. R, The physiology of polyploidy in plants. "Thesis abstract. Urbana, 111,
1945,

11. Stout, A. B. The genetics of incompatibilities in homomorphic flowering plants. Botan.
Rev. 4 :275-369. 1938. ,

12, Stout, A. B. Inactivation of incompatibilities in tetraploid progenies of Petunia axillaris.
Torreya, 44 : 45-51. 1944,

13. WARMKE, H. E. Experimental polyploidy and rubber content in Taraxacum kok-saghysz.
Botan. Gaz. 105 ; 315-324, 1945,

The punctuation and capitalization used in the Canadian Journal of Research
references are illustrated in the foregoing lists.

The majority of references deal with articles published in periodicals but
there are several other types of references. Note that even in reference lists
in which the titles of journal articles are omitted, the titles of books must
be given. When it is desirable to cite a portion of a book consisting of papers
by several authors, the author's name is given first, then the word In (in
italics), the title of the book, the name of the editor, the name and address of
the publisher, and the year of publication. If it is desirable to refer to specific
pages, tables, or figures in any reference, the citation in the text should include
the numbers of these after the reference number, as follows: (6, p. 345),
(6, Table VII), (6, Fig. 4). If reference is made to a patent, state: name of
patentee, country in which patented, number of patent, and year granted, as
follows:

L.G. Farbenindustrie, A.-G. Fr. Pat., No. 631,995, July 18, 1929,

Confidential reports must not be cited in the references: the author must
obtain permission to use a statement and insert it as a personal communication
to be indicated in a footnote,
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Proofreader's Marks

Proofreaders should make all changes in
body of the text, an
pencil. Each galley
checks it.

w

a

d

)

N\

#
2.5
<

O]

»

A4

Change bad letter

Turn letter

Delete

Delete letter and close up
Left out; insert

Insert space

Equal space between words

Less space

Close up entirely
Period

Comma

Apostrophe

N/\¥ Quotation

[/]

the margins of galleys, not in the
d all changes should be marked with pen and ink, not
should be initialled by the author or by the person who

Move over to right
Move over to left
One-em dash
Paragraph'

No paragraph
Wrong font

Let it stand
Transpose

Capital letter
Lower case (small) letter
Ttalics

Roman
Superscript, i_.e., A}
Subscript, i.e., Az,
Parentheses

Brackets




