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2 . T. NEIL IRVINE AND DOUGLAS RUMBLE I11

have been sorted by paragraph and section, and resequenced to eliminate repetition and improve
coherence, they can be compounded and subordinated to smooth the writing and focus the
presentation. It is much easier and more satisfying to go from an orderly sequence of correct simple
sentences to a logical succession of smoothly written compound or complex sentences (formal
grammatical terms), than it is to try to unravel, sort, and reformulate lengthy, disjointed sentences and
jumbled paragraphs. Important also is to build paragraphs around topic sentences using transition
terms and key words to maintain continuity of thought.

We emphasize that the writing of a geological manuscript is very much a part of the research
process—and not just something to be done afterward—because, not only does it produce the record
of the work, it also commonly leads in itself, through the processes of organizing observations and
thoughts, to important new observations and insights. The work of writing is essentially a matter of
thinking, and the product represents both what and how well one thinks, so it is not a job to be treated
casually. Our impressions are that many authors are not taking proper advantage of the incredible
power of word processors, and that most authors are not getting enough critical review by friends and
colleagues—including, we suspect in some cases, nominal co-authors. We appeal to university Earth
Science departments to teach more about writing, because current deficiencies in this area are seriously

affecting the quality of our science.

INTRODUCTION

This guide is a response to many experiences that we (T.N.L and D.R; see Appendix 1 for
explanation of authorship) have had with manuscripts over the years, ranging from the
problems of writing our own, to difficulties in doing reviews, to our struggles with writing
problems during varicus editing jobs—including, of course, our present ones with the
Journal of Petrology. The guide is tailored to the Journal of Petrology format for obvious
reasons, and it has been read by most of the other editors, but it should not be regarded as
representing Journal policy. It is essentially a personal compilation of observations and
recommendations that we think should make life easier for everyone concerned with
petrological papers—particularly authors, reviewers, and editors, but ultimately, even
readers.

The guide stems from a three-page list of recommendations on writing that Hatten Yoder
prepared when he was Director of the Geophysical Laboratory. He distributed his list
annually to the Laboratory scientific staff and fellows to help them in preparing their Year
Book articles and other manuscripts. Qur original intention was to produce a slightly
expanded version that could be sent to Journal of Petrology authors together with reviewer
comments and our own editorial recommendations. Our thought was that such a document
would make our recommendations easier to appreciate and less personal in effect. As we
worked on the list, however, its size and scope grew rapidly, and because we were learning a
lot ourselves, we soon realized that authors should have it in hand before they write their
manuscripts, rather than after. Thus, the list became this guide.

In our research, we frequently consulted the US Geological Survey publication
Suggestions to Authors (Anonymous, 1958; and Bishop et al., 1978), as well as several books
on grammar and technical writing (notably Semmelmeyer & Bolander, 1988; Brusaw et al.,
1982; and Reisman, 1962). We did not find the booklet, Writing in Earth Science by Bates
(1988) until after most of our own text was completed, but we do recommend it. Our
treatment overlaps it in some respects and is complementary in others, but we focus more on
a particular kind of manuscript, and we give more analysis of the problems that we consider
serious.

A brief glossary of grammatical terms is given in Appendix 2. Although not all the terms
are used in the text, we strongly recommend that authors review them. Our experience was
that relearning their definitions and applications was a surprisingly useful thing to do.
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RECOMMENDATIONS ON WRITING PROBLEMS

The writing problems in the manuscripts that we have processed divide broadly into two
categories. One comprises a multitude of relatively minor points, some grammatical, some
relating to petrologic and other scientific matters, and some pertaining to the format of the
journal. Most of these matters are relatively easy to explain, and once aware of them, authors
with a reasonable command of English should be able to deal with them. The problems of
the other category are much more difficult, because they are fundamentally matters of logic.
They involve the ability to describe observations and thoughts clearly and in sensible order,
and to develop arguments and interpretations in reasonable ways. They are serious because
they are critical to the scientific product, and because they reflect the writer’s thinking. As
scientists, we describe our work by way of equations, diagrams, and words, but in terms of
communication at least, words are unquestionably the most important, because even
equations and diagrams require explanation. It seems ironic, therefore, that scientists will
almost always claim that their observations, experiments, analyses, and theory can be
trusted, yet frequently they seem not to care whether their writing can be trusted.

A further point that might be emphasized here—one that often does not seem to be
appreciated—is that the writing process itself is a significant part of the scientific research,
and not just something to be done afterward. Important insights and ideas can come, not
just while we are making our observations and compiling our data, but also when we are
trying to describe them.

In the pages to follow, we comment on problems in 76 titled sections. The sections are
grouped under major headings, but they are numbered continuously so that a list of them at
the end of the guide can be used as an index. Sections 1-56 are concerned with matters of
grammar, word usage, and manuscript organization. The problems are not all minor, but
they can be dealt with in relatively straightforward ways. Sections 57-66 discuss the difficult
major problems (as we see them); and sections 67-76 explain matters relating to the journal
format. Some of our recommendations will probably seem rather stringent, perhaps even
old-fashioned, but our contention is that accuracy and freedom from ambiguity are prime
considerations, so a certain amount of rigidity is essential. Furthermore, the guide is not
intended for accomplished writers; it is primarily for authors whose writing skills are
deficient, and for that reason too, certain recommendations are deliberately restricting.

Some matters of grammar and composition

The main, purely grammatical errors that we encounter are dangling participies. An
understanding of why they occur involves ‘voice’ and ‘person’, and although these are
aspects of grammar that most of us rarely consider, they are, nevertheless, remarkably
important to the way we express ourselves.

1. Voice
Voice is a matter of verb form:

Active voice: the subject does the action.
The alteration affected the grade of the ore.
Passive voice: the subject is acted upon.
The grade of the ore was affected by the alteration.
Having this option is a powerful feature of our language. As illustrated, it permits one to
change the ‘grammatical subject’ and ‘turn the sentence around’. In the case of the above
example, the choice of voice would probably depend on the topic of the paragraph. If the
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The above type of incorrect sentence occurs time and again in geological manuscripts, mia. it
arises because the authors are (unwittingly) forcing their first-person, active-voice activities
into third-person, passive-voice sentences.

Incorrect: Judging from these data, :-m magma was intru
passive-voice sentence, judging’ modifies ‘magma’
making judgement.) ) .
Judging from these data, we think the magma was In

(First person, but mixed voice and wordy.) ) )
Correct: From these data, the magma appears to have been intruded in the Late Cretaceous.

(Passive voice and wordy.) ] ) )
Correct:  These data imply that the magma was intruded in the Late Cretaceous. AZ.;& <.o_no.v
Best?: These data imply Late Cretaceous intrusion of the magma. (Concise, active voice.)

The following dangling participle, also of a common type, is more complicated to explain:
gree of oxidation. (Scientifically, ‘paler
cating’ modifies ‘ash bed’—because
by the linking

ded in the Late Cretaceous. (In this
*__which, of course, is incapable of

Correct: truded in the Late Cretaceous.

Incorrect: This ash bed is paler pink, indicating a lesser ao T
pink’ is the indicator, but in this sentence ‘indi i |
‘paler pink’ is not a noun, itisa predicate adjective attached to ash bed

verb ‘is’.?
Correct: This ash bed is paler pink, a feature [of the bed
oxidation. ]
degree of oxidation. (This sentence

The paler pink of this ash bed indicates a lesser i01
ioc_w _.on_m_,n a different structuring of the sentence that preceded it in an actual text.)
...ing’ word in your

Most dangling participles can be avoided by examining each * .
manuscript and asking the question: What or who is doing the . . . ing’? If the answer 1s not
rational, then make the necessary correction.

1 that indicates a iesser degree of

Correct:

4. Tenses
There are many verb tenses with numerous applications, and we can only make a few

general recommendations:
(1) Describe rocks in the present tense:
The sill occupies an unconformity, and its roof rocks are highly altered.
(2) Describe events of geologic history in the past tense:
The magma intruded the unconformity, forming a sill, and shortly after, a hydrothermal system

developed in its roof rocks.
(3) Describe experimental activities and phenomena in the past tense; they presumably

are completed by the time of writing:
We heated the charge to 1500°C at 20 kb, and the mineral assemblage partly melted.
(4) Discuss experimental results in both past and present tenses, as appropriate to the
conditions and observations:
The experiments showed that the mineral assemblage is stable under these conditions.
(5) Describe specific conclusions in the past tense to emphasize that they represent special
conditions, in contrast to general conclusions, principles, or truths, which should be

described in the present tense:

mplement; they link the subject to a predicate noun or

3 Linki bs are intransitive verbs that take a coi C licate noun
ate adortive, (T sitive verbs do not; see Appendix 2.) The principal linking

predicate adjective. (Transitive verbs take an object; intran:
verbs pertain to ‘state of being’ and the five senses: ! .

to be; become; grow; keep; prove; remain; seem; stay; turm; ... 3 »mvow_,w look; ...Sr smell; woc_.nw taste; . ..
A rule of thumb that will generally identify a linking verb is, if you substitute ‘seem(s), the sentence will still make
sense. Some of them can, however, also function as transitive verbs:

Linking: He turned pale. (‘Pale’ is the predicate w&o&«&

Transitive: She turned the wheel. (The ‘wheel’ is the object.)

AT IBHWN AOTTouwaaa
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The Hawaiian hotspot evidently stayed fixed, even though oczans are spreading and continents
are drifting.
(6) Refer to other authors in the past tense; they may since have changed their minds—or
even died:

Darwin (1859) argued for evolution of the species by survival of the fittest.
But if you make reference to their work by its title, then because the document still exists,
discuss its contents in the present tense:

Suggestions to Authors contains other examples.

5. Anthropomorphism (personification)
Do not ascribe animate characteristics to inanimate subjects, an effect known as ‘anthro-
pomorphism’ or ‘personification’. Some blatant, but not uncommon examiples are:
The rock suffered (underwent) metamorphism.
The terrane experienced uplift (was uplifted) in the Jurassic.

The abundance of hornblende argues for (indicates, suggests) high water pressures.
This absence of plagioclase calls for {requires) explanation.

Some milder, ‘legislative’ variants that many people find objectionable are:

This result permits the following interpretation.

This observation allows the following possibility.
The alternatives that we favor here would be to use ‘suggests’ or ‘leads to’ in place of ‘permit’
or ‘allow’, but some people might still consider the sentences anthropomorphic (see below).
Another possibility is to change voice and turn the sentences around:

The following interpretation is consistent with this resuit.

The following possibility stems from this observation.

Expressions such as ‘these data suggest (or imply), ‘this feature indicates’, and ‘this figure
(or experiment) shows (illustrates, demonstratesy—all of which are commonly used in
petrological papers—are debatably examples of anthropomorphism. Like most Earth
scientists, however, we find them so convenient, and the apparent offenses of using them so
minor, that we are happy to live with them. We have never ‘argued with hornblende’, nor
‘heard plagioclase calling’, but when we look at data and recognize certain possibilities or
implications, we are disposed to think that data can ‘suggest’ or ‘imply’. If we see that a
feature is ‘indicative’, we suppose that it can also ‘indicate’. And when faced with a choice
between ‘Figure 2 shows that’ and ‘It can be seen in Figure 2 that’, we find the possibility of
anthropomorphism the lesser of two evils (although we have actually used both expressions
many times).

6. The anonymous ‘it’; and ‘there is’, ‘there are’, . . .

Statements such as ‘it is raining’ are commonplace in our everyday speech, but the ‘it’ has
no definite identity and can lead to ambiguity and confusion. Also, the sentences that stem
from it are in the passive voice, and, as is typical, they tend to be awkward and wordy:

Awkward: It was deduced from the experiment that the mineral assemblage is stable.
Better: The experiment showed that the mineral assemblage is stable.
We do not say that you should never use the phantom ‘it’, but use it sparingly.
Sentences with ‘there is’, ‘there are’, or ‘there were’ are also in the passive voice, and they
too have the usual traits:

Awkward: There are only a few layers that contain plagioclase.
Better: Only a few layers contain plagioclase.

As used here, ‘it’ and ‘there’ are called expletives, a name that also applies to cuss words.
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10 . T.NEIL IRVINE AND DOUGLAS RUMBLE III

Some common transition terms are:
after that, as a result, at the same time, before then, by concept, by contrast, for example, for this
reason, in addition, in any case, in detail, in fact, in general, in particular, in practice, in principle,
no doubt, on the other hand, since then, that is.
You will appreciate that these words and word groups have various functions, relating
particularly to: (a) result (therefore, thus), (b) example (specifically, in particular), (¢}
comparison (similarly, likewise), (d) contrast (however, nevertheless, although, on the other
hand), (¢) addition (moreover, besides), (f) time (now, subsequently, before then), and (g)
sequence (first, next, finally). Some of the words have similar meanings but differences of
connotation—e.g., ‘however’ is roughly equivalent to ‘but’ or ‘by contrast’, whereas
‘nevertheless’ means ‘in spite of what has just been said’. Inexperienced writers commonly
pick up one or two transition words (notably ‘also’ and ‘although’) and then work them to
death, miring the reader in monotony. '

In most cases, transition words and terms should be set off by commas. Sentences
containing words such as ‘however’ read better when it is placed at some appropriate
intermediate point, or at the end, rather than at the start, even though the bridging is with
the preceding sentence. Note in the following example that the ‘however’ in the middle of the
second sentence provides bridging that is equivalent to having ‘but’ as a conjunction
between the first and second sentences:

The volcanic belt is strongly folded and is cut by several faults. The deformation is not penetrative,
however, and the socks are free of cataclasis.
If you put ‘however’ inside or at the ends of sentences as a general rule, then as an exception,
you can use it at the start of a sentence when you want emphasis—a mild,
‘HOWEVER, . . .’ That should not be common circumstance, however.

Sometimes effective transitions can be achieved by starting sentences with ‘But ...’ or
‘And ... Or with‘Or...".

Transition between (and within) sentences can also be achieved by (1) using demonstrative
adjectives (this, that, these, and those) with reference words, (2) using pronouns that refer to
antecedents in the preceding sentence, and (3) repeating or keying on certain words in a
preceding sentence. These three methods are illustrated by italics in the sentence that you are
reading and in those immediately below:

The ensuing volcanism yielded enormous basalt flows that spread over a large part of the drainage
system. They filled the main valley and spilled into neighboring depressions, blocking off many
streams. The individual flows commonly have columnar tops . . .
When using a pronoun such as ‘they’ as above (or ‘it’), be sure that its reference is clear
(unambiguous). Thus, with ‘they’, there should be no plural nouns in the preceding sentence
except its antecedent. Otherwise, repeat the noun.

Transition between paragraphs is accomplished in similar ways. The method of key words
is particularly effective, and sometimes several key words can be developed into the topic
sentence of the new paragraph (see section 59). A question at the end of one paragraph can
lead to an answer in the start of the next.

12. Parallel structures

Parallel structures commonly yield economy of words, clearer meaning, and pleasing
effects. The parallelism is most frequently in phrases, but can also be in clauses and other
word combinations, such as compound subjects and predicates. Some of the most valuable
uses pertain to descriptions and involve whole sentences and paragraphs:

Phrases: The lava followed down the mountain, over the road, and into the town.
Clauses: The eruption began slowly, continued sporadically, and ended catastrophically.

A WRITING GUIDE 11

With compound subjects, the individual subjects should have the same form:

Awkward: Augite in _.E.Mo phenocrysts and small grains of olivine are common in the lava.
Parallel:  Large augite phenocrysts and small olivine grains are common in the lava.

With compound predicates, be sure the verbs are correct and in the same tense throughout:

Incorrect: Magma erupted on Friday and continued on Saturday.
Nonparaliel: Magma erupted on Friday and continued to erupt on Saturday.
Parallel: Magma eruptions commenced on Friday and continued on Saturday.

For items in lists, give paraliel information in parallel forms:

Poor: The rock contains abundant quartz, much biotite, and garnet.

Parallel: The rock contains abundant quartz, much biotite, and rare garnet.

Even though the missing information may have little importance, sentences such as the
second last can give readers wrong impressions, or throw them off stride and break their
concentration. A more exaggerated example:

Poor: Two dikes can be seen—one, 5 m wide, composed of granophyre and pegmatite, is
exposed at the top of the mountain; the other is gabbro.

Better: Two dikes can be seen—one, 5 m wide, composed of granophyre and pegmatite, is
exposed at the top of the mountain; the other, 2 m wide, consisting of gabbro, crops
out in the cirque to the north.

Parallel structure is especially useful for making detailed descriptions and comparisons
more readable. For example, if you describe the different minerals in a rock with their
features (such as modal abundance, grain size, and habit) always in the same order, then
readers can assimilate the information more easily. Or in comparing two rocks, if you deal
with their features in parallel groups (say of three), then you do not have to switch back and
forth as much. You may even find it helpful to construct successive paragraphs in parallel.

Problematical common terms

13. ‘An’ hour, ‘a’ hypothesis

) ‘An’ is cmon._ with ‘hour’, ‘honor’, and ‘heir’ (and their derivatives), words in which the A is
silent. Most if not all other h-words are used with ‘a’—as in ‘a hypothetical situation’, ‘a
hierarchy’, etc.

14. ‘Based on’ vs. ‘on the basis of®

,wmmma on’ is a past-tense participial phrase, so it is adjectival; ‘on the basis of’ is an
adverbial phrase.

Incorrect: Based on this tiny fossil collection, Smith proposed a new phylum. (Here ‘based on’
dangles; it modifies Smith, putting him in double jeopardy.)

Correct:  On the basis of this tiny fossil collection, Smith proposed a new phylum. (‘On the basis
of’ correctly modifies the verb ‘proposed’.)

Another example:

Correct(?): The decision was made, based on sound reasoning. (Here ‘based on’ correctly modifies
‘decision’, but the sentence seems a little awkward.)

Better:  The decision was made on the basis of sound reasoning. (‘On the basis of” correctly
modifies ‘was made’.)

Better(?): The decision was based on sound reasoning. (‘Based on’ is a predicate adjective
correctly attached to ‘decision’ by ‘was’, part of the linking verb “to be’)

Best(?:  We made the decision on the basis of sound reasoning. (Best because the party
responsible is identified, and because of the first-person, active-voice construction.)




yinn feyuowepuny e st ddpuud, v -isouraio], 10 yuel jsaydny jo, suesw Jjedpuly,
2idurad, sa jodoultd, 9z

‘Jey3 op (uoos) Apussaid jim am SIy} Surop (mou) AJusiInd a1e I
“2Innj Iesu oyj wi, sueow Apuassaid, 1y s1 A[ewoue oy,
Apuauno, sa Apuasaad, <7

ST 1, 10 [eInbojod st s, 10100 S)1, Ul se ‘uoissassod sajeoIpul Sy,
S, °sa s, P

ﬁ "IB3[0 opewl 3q PINOYS SUOIIBAIISGO
3yl s3sed Yj0q U] 'SUONBAIISQO SIOW JO U0 UO PISEq IPDUIIJUI 10 UOHINPIP SWOS
Jo Kem £q Aposnput sasue woddns oy jeys sogduwr Apusredde, 4senuos Ag woreAIssqo
swos Aq Apoanp peyioddns st pres Suraq st jeym jey) sofgdwr A[JUspiAd, Jo asn ayJ.

"paxmbaz st Ajdur, usym Jajur, asn 03 St JOIIO WOWWOD Y|
"Juasuod paydurt dU[Is SIH
‘1Y 19Ul 9M DYOWIS 39S oM
"Apoanput ssaxdxo 0y, sueawr Ajdwy, - Surnoseas £q sonpap, suesur Jopuf,
Apuaioddy, sa Apuapiaa, ‘ Aidua, sa 12fuf, ‘€7

'159] [eonsnels snolofu e saxnbal asn pazijeroeds oy ‘way)
asnjuod 01 jou [njared 3g suonesydde feonsiels ‘pazijedads pue sasn sanelenb ‘vowwod
109 sey JuedyruBig, (s)uosear ay3 sA13 x9)u0d oy3 urejdxs dywads og WOSEaI SWOS 10§
£uo Jueogrudis, 10 ¢ 9jqeUoseas, ‘ FunsaIajuy, $Jx31u00 swos ul A[uo Juerzodurr, are sfurgj

Juvotfiubits, ¢ a1qouosvau, * Butisadaguy, ‘ Juvisoduf, ‘77

"91eInooe st dews ay) (10U 10) IPYIOYM SUMLIISP O} paLry Koy L

‘Jlas1noA £q uo of usy) ‘Furures si ) pue e[ 1L IM J[
(pardun oq A[uo eur yomym JO 3UO) PIAJOAUL 1B
SIAIJBUII)E OM] USYm Pasn st 1aylaym, {(punoduos £jqissod) uonipuoos auo 10j sarpdde  ji,

Aayraym, sa T, Iz

‘uoneindod jjeIsA0 swos YIm uosued

-wod pafdunt ue jo swray uy “g9— A[PAne[al, S1 uBdW AffEnsn sioyine jeym (- ‘1s89]
sowr $amo[ ‘1saySiy) Juny swIos je aq pnoys Aowanxs, se paquosap Suryjourog

Appanwyaa, 'sa Ajpwaixy, 07

‘ewSew ay) Jo JUU0d Iajem 3] jo uonadap jo asnesaq paddors uondnio oy :xoueg
('.paddoss, sagipouwr £}1991100 01 Fuimo,
‘219Y) "ewdew Y1 JO JUUOD IajeMm 3Y) jo uona(dop 01 Juimo paddois uondnis ay]  :108110)
'aInssard sed oA1ss30X3 Jo asnedaq pannooo uondnia syl :Iendg
(".sem, qioa Suryuy
ayy £q wondnis ay1, 01 paydene £|1021109 daitoalpe ajedpaxd e st ‘aiassaid - - 01
onp, ‘sseayd oYy ‘aroy) -ainssaid seS oAlssaoxe 031 onp sem uondnis Ayl  :399110)
‘pajjeoued sem duj 9y) ‘Iagieam peq Jo Isneddg  11aNeg
(.paypeoued
Sem, SayIpow A[1091105 01 SuimQ,) "pa[jeoued sem dixy 3yl ‘I9yjeam peq 0] Sum(O  1199110))
(.pafpzoueo,
Q134 3y saylpowt £[1931109ul 01 3NP, ‘9I9H) ‘Pa[[2oued sem din 9y “I91esm peq 01 an(g 1991100U]

Si_nmmmoa JBY) SUIWEXd NOA JBY) PUSUILIOIII
am 0s ‘Jo asnesaq, Sunmnsqns £q peonpoid 3q ued ousjuss I19139q e jey) suaddey

€1 FAIND ONILIIM V

P

Apuoururos 31 ‘YSnoyy JySu S1 ISASYOHIA "ISYI0 UOED 10 A[IO31100UT PIsn UYO a1 L3y ‘suone)
-OUUO9 Ie[runs 9ABY £3Y) 3SNBI3q ING ‘TRIGISAPE ST 01 TuImo, ‘sealoym ‘[eAnda(pe st 01 an(,
Jo asnpdaq, ‘01 Buimo, ‘01 anqq, ‘6]
'+ * ST UOIPSYRIR]
- 3re BIPOYRIQ] ¢S WINIRNS ¢ - ale BIRMS & ° st wnaoeds ¢ - v oie waoeds Lo st
uouswoudyd ¢ - * - sre euswousyd { - - - stwnyep ¢ * C T 2IvEIRp ‘" " SIUOLANID T T AIR BLISILID

C T UOMDIND ‘DL, 8]

14310y oswgdeiSnens qim paured 19s1e0d pue ISYOIY Y10q Swedsq sxakef SYL T ANIqissod
‘1yBioy orydes3nens yim pauresd 1951800 pUB 1YY} SWeddq s1ke| yiog 1 AufIqissod
ySioy owgdesdnens yim paurels IosIe0d pue ISYOIY 3Wedsq yioq siafe| syl snondiquy

:KymSiquuie s1 asnsiur woyy Funynsal woyqoid [edpuud v

‘pIny 3q O} BOHIS UI YOIl 00] IO [00D 00] ISYMA Sem Bwifew oyl  :399110D
‘ping 3q 0} BOI[IS UI YILI 00} IO [003 00 Sem BIWISEW Y1 JOYN  :3051100U]

19A1BYM
—aosenyd euonisodaid e 10§ sseryd euonisodaid e 9anioalpe ue 10§ 9A1II(PE UE ‘GI2A € I0]

qIoa 2—uLIo] [eonewweld sures oy} £Q A[199I1p pamo[[oj 9q p[noys (,0sfe 1ng * * * A[uo JoU,
«uayl c L fJou t Jaydm, ‘Jo C - Ioyid, fPpue " " Y10q,) suonoun{uod 3ANERPII0)

A0 " APy, pup T * Y10q, SUOLIIUNfU0D 2134100 L]

-01qqes ay3 jo jueo Jod (g sesudwod asepoide|d

syred

00T £I19A9 Jo ¢ ATuo sastidwod 31 ‘ojdurexs 10§ “90Us)uds JXaU Y} U] “JHSWIOUL 3] JO UONTUYIP

2 Ajoanus st djoym, ay3 ‘Tequiswar ing (sd[ay os[e A[qeqoid a[onie o}Iuyep 2y3 Jo 3sn 3y )
‘s[exouIw U aatf sasuduwiod ¥o01 3y

:$90p 31 9sNE53q JYTLI[e SUIASS OUNUIS FTUIMO[[O] Y} SBATAYM ' I[OYM, B JUYSP

10U S20p J1 Jey) Ul £}[ney 3q Aew JYSLI PUNoOS 10U S0P 1By} S0UUSS 3A0qE 3y} ‘A[SuUIp1000y
*Spaq pues Uy} M3] & SPAOUT PUR SUOTIEWLIO) SJEUOGIED HOIy) [R1aA9s astidwoo Aewr dnoid v

:Aydeidnens ur ‘snyj,
‘syred uip1420 Ajuo sapnpul ng sired v sesudwod sjoym, ¥

:apnpour, pue esudwod, jo diysuone[al ayy Aq palssgans s uoneueldxa s[qissod v
‘sfesaurw sasudwiod Y201 v

:3U0IM SWISIS ST O] JUUIS

suy) ‘uosesr swos 10j ‘opdurexs 1o rerqnoad jsowr st JySu Surpunos, Jo IanEW oYL
- Jo pasudwod, Les 03 10a.0400u1 S 1]

-ajoym ay3 uy pastidwios axe sured sy sired oy fo pasodwrod st ajoym Y],
{UTRIGO 9M ‘PUNOIE SHOUSIUSS 9S3Y) IN] PUB DI0A SFUBYD M J]

‘syred oy sasudwos sjoym sy -ejoym 2y asodwod sued sy
:smof[joj se paquossp Aprendod s1 ssodwiod, 0y diysuonefar 1adoxd sig 43u
PUNOS JOU SIOP SAWIISWOS 1 ‘SI[NI P3O A[UOWIOD 03 FUIPIOIJE PISN S1 JI UIYM U3AI pue
*A[1991100 Pasn 10U st I YSnOY) 10U UBY] USYO 310N *2s0dUr0d, pasn Yonui Y 03 IANBUIAN[E

ue s1 11 asneaaq A[qeqoud ‘s15180]093 01 A[Suolis [eadde 03 sWass JeY) QISA B SI asudwo),

asudwo), 91

-uoneNWpE Jo uoissardxa ue s puodas 9y s339[dwod 381y YL
Juswgpdwioo, sa juawiaydwuo), “¢J

1 ITdNNYE SYIDONOA ANV INIAYI TIAN 'L . Nﬂ



14 B T. NEIL IRVINE AND DOUGLAS RUMBLE 111

27. *Quite’, ‘very’
These words can be effective for emphasis in oral presentations but have little or no value
or meaning in scientific writing. Avoid.

28. ‘Since’, for’, and ‘as’ vs. ‘because’ or ‘inasmuch as’

‘Since’ is a time term meaning ‘after’, but it is also commonly used (particularly in
conversation) in the sense of meaning ‘because’ or ‘inasmuch as’. Like many geologists, we
contend that, in a science such as ours in which time relationships are frequently at issue, the
latter usage should be avoided because it can lead to ambiguity. The following are not
outstanding examples, but consider the alternatives in brackets:

Because [Since] the dam broke, its foundation must have weakened.
Inasmuch as [Since] the rock recrystallized, it had to be hot.
Since [Because] John arrived, it has rained steadily.

Mathematicians invariably use ‘since’ rather than ‘because’, but they are presumably
doing it within the time frame of their argument—thus: ‘since (the time when a particular
equation was introduced or derived) the following is true, . ... Mathematicians are not

usually concerned with geologic time.
If you use ‘for’ in the sense of meaning ‘because’, put a comma in front of it to avoid

confusion:
He turned back, for the road ahead was rough.
The most common meaning of ‘as’ is ‘while’; thus using it for ‘because’ tends to be
confusing, particularly at the start of a sentence. Avoid.

29. Time and space adverbs
The following adverbs are all valuable for descriptive purposes.
Time terms:
always, occasionally, ofien, seldom, sometimes, usually.

Space terms:
abundantly, everywhere, extensively, in places, largely, locally, sparsely, typically, widely.

Either context:
broadly, chiefly, commonly, frequently, generally, mainly, mostly, rarely.
‘Frequently’ is usually cited as a time term, but petrological histograms commonly feature
frequency distributions in space, hence we favor the broader use indicated here.
The common error is to use a time term where a space term is appropriate:

Incorrect: The dunite is always partly serpentinized.
Correct:  The dunite is everywhere partly serpentinized.

30. ‘While' vs. ‘whereas’

“While’ is a time term meaning ‘at the same time as’. ‘Whereas’ is a connective implying a
condition of contrast. The common error is to use ‘while’ where ‘whereas’ is appropriate. The
foliowing examples are all correct (or could be), but note that the third is slightly more
specific than the second and, therefore, in principle requires more specific supporting
evidence:

Silica is higher in rhyolite than in basalt, whereas magnesia is lower.
Silica increased during the metasomatic event, whereas magnesia decreased.
Silica increased during the metasomatic event while magnesia decreased.

The British sometimes use ‘whilst’ rather than ‘while’.

A WRITING GUIDE 15

31. ‘Yet’ or ‘still vs. ‘but’

‘Yet’ is primarily a time term meaning ‘up to the present’, and ‘still’ is sometimes used in
that sense. This use can resemble that of ‘but’, but a distinction can (and, we think, should) be
made. The first sentence below is fine, but the next two are not really appropriate:

John is tiring, yet he struggles on.

Plagioclase is altered, yet (but) pyroxene is not.
The olivine is partly serpentinized, still (but) its composition seems unaffected.

Matters relating to petrological terminology and notation

32. Acronyms and contractions

A few acronyms and contractions have been widely used in petrology and geochemistry
with great success—e.g., MORB for mid-ocean ridge basalt, REE for rare earth elements,
and PGE and PGM for platinum-group elements and minerals. Some have also been
valuable in particular studies and have been usefully imitated—e.g. LZa,b,c; MZ; and
UZa,b,c for the Lower, Middle, and Upper zones and their subdivisions in the Skaergaard
intrusion.

Not surprisingly, however, such successes have also led to excesses and abuses. Some
authors have successfully used numerous acronyms by virtue of being accomplished writers,
but in following example, others who are not so accomplished have produced results verging
on babel. Over the years, as both reviewers and editors, we have seen several manuscripts in
which authors defined an acronym such as ‘FHI’ for the ‘Flat Hill intrusion’ and then
proceeded to use it in aimost every other sentence, even though an occasional reference to
‘the intrusion’ would have sufficed and any confusion with other intrusions could easily have
been avoided. The authors thought they were saving words and space, but in fact, they were
just trying to compensate for poor writing, and in the end, they actually added to their
problems. The use of acronyms seems particularly dangerous when the application is to
processes—as in the currently popular ‘AFC’ for assimilation and fractional crystallization,
Processes are invariably indefinite, so the abbreviation is never properly defined, but users
either do not realize it, or they forget.

In our view, the best use for most acronyms and contractions is to flag the pertinent terms
during the writing process to be sure that they are not used too frequently. Then, after their
presence has been minimized by restructuring sentences, convert the residue back to words.

33. ‘Cumulate’, ‘cumulus’

In petrological jargon, ‘cumulate’ is a noun defined as a name for igneous rocks of a
particular kind, and its uses are essentially parallel to those of ‘rock’. Thus, we can have
‘cumulate layers’ or ‘rock layers’, but ‘cumulate rock’ is redundant. ‘Cumulus’ is defined as the
corresponding adjective, so we have ‘cumulus minerals’ and ‘postcumulus processes’, but

‘cumulate mineral’ and ‘postcumulate processes’ are inappropriate.

34. Distribution coefficients; Mg-numbers

Many names and symbols have been used for the chemical distribution coefficients that
are so common in petrology, but some consistency seems desirable. We recommend the
following names and notation:

Exchange coefficient, a two-component distribution coefficient, as for Fe and Mg (or FeO and
MgO):
K'/i3(Fe/Mg)=(Fe/Mg)*'/(Fe/Mg)-"
Partition coefficient, a single-component distribution coefficient, as for Mn:
Unvn\OvuAgﬂv = AZ -.-ann \AZ -&Ovn
where O}, Liq, Cpx, and Opx denote phases.




‘'0s fes
‘oljel & ueow nok JI Jespd s1 zonuaul Inok ans aq ‘S 10 94 Jo 1uau0o feiusored nesw
noA J1 JIosi 9 Ul Mo A[eAnelaI aq Ing /2 159431y oY) saey Y31 Joos You-oq Isoud
a1, 9sed yorym ut ‘B +9.4)/94 10 /34 se yons sorje1 03 Julisfar A[jenide ale sioyne
u91jo Ing “Jupaw A][pa. s1I0YM S1 10Y1 fi— 3,1 Ul 1s5100d Y201 23, SB PaqLISSIP 19)13q 3q p[nom
410q 1BY) YUIY) 9p (001 Jood-3,] 150w, oY) se swres 3y} I S| ‘Ayundiquie jo JUIy ® SoLIED
001 You-3,] 1583] 2y}, Ing * UrISSUTRUW JSOUI 5Y), 9q P[NOYS 001 YoL-FA] 1sowW 3, pue ‘34
ur 1sayo1I Y001 ay}, st A[qewnsaid No01 You-o ysow 3y, 1, ad4) S} Jo surs) proae 0) K11
‘YN4-2] 1503], ‘Yor-a SO, T

" suoneRy o1dolos], pa[Inus 19YIoUE pPUE ‘SUONEBLIBA [BOIWAYD
¥ooI-3[oym 0) A[PINUs Ppaioasp ‘AIISIWUIYO0ID), pIfjed uondss suo aaey syduossnuews
ua)Q ‘sdiysuoneal eorwayds se [Pm se doidojost sassedwoous Ansrwoysosd ‘surdiosip
B Sy “(suoneuep)suonejey juswd[g-(aoeil)iofelN Yooy-sjoym, 10— suonisodwo))
[eorway)  Yooy-o[oyp|, Uueswr Aoy} uoym  Ansmey) Joor-sjoypy, Idussnuewr
II9Y) JO UOMNIas ® ANNUS UYJO SIOYINY “saunpdiosip a1 ANsmuayoosd, pue Ansmuay),

*Suun o1Fo[oyI], pa[[ed 3q ‘ISASMOY ‘ued A9y ], " SIS0[oYlIf, PI[[BO 9q 10U PINOYS
siun 10 sadfy oo yarayi(q - AydeiSonad, yum snowfuouds Lfenuasss st LSojoyry,
Masnuayr0ab, ‘ Lusuusyd, ‘ ABojoyny, ‘1p

" $3201 OIUED[OA, INOQE LM
osje pue sno1odu aq jou Aym os “syool Ligyuswmpas, L[fenioe sle Jnoqe NuUM s)sido[osd
ey} S3ULWIpP3s, 3y} Jo jsow “oej jo jutod ur Jng SIUSUIPIS PUB SOMUEDI[OA, Ul SB ‘Unou
B SB SOIUBOJOA, 1dod0® SA2AINS JUSWIUISA0T 2WOS "9ANS(pE U OS[E ST JMUEBI[0A, JOBIU0D
SAISTLIIUY, UI Se—2ANO3{PE UR ST SAISNIIYL, S UOISNIIUI PaIake], Ul Se—UNoU € SI UOISTIY],

SO1UDOJ0A, "Sa JMUDII0A, { IAISNLIUL, "SA UOISNLIUL, “(0p

" U0z, 10
¢ Jokey, ‘ paq, ‘un, st piom sjeudordde ayy Lrens) ‘sue(d Suuasie| 10 uippaq € J0 eI
& s® yons ‘aoejins 1o aued e s1 )1 ‘suoneondde [ed130]008 U] ssouNOIY) ou SBY UOZLIOY, Y

au0z, 40 ‘Jadp), ‘ paq, ‘un, Sa UOZIIOH, "6€

“ysydug
ysnug ut parrgjaid are s3urpus [eot, ay) JeY) plol 318 M " sdew [eoifo[oad, pue sanjes)
srfojonad, aaey am ‘snyjy (667 'd ‘g561 ‘snowrfuouy 3as) [eol, Yim SHIom UsUINYg puw
¢ a1, Y1m pus sdiysuone[al [einjeu £qazoym 2o13oeid £3AIng [eo130[0an) §) A[1S UB POMO][O]
SARY I\ 'SWLIS) 353} UIIM)aq FUISOOYD JOJ 3[nJ WIspowr Ue 3q 0] WIS JOU S0P AU |,

. Jpo1bojoniad, sa o1bojontad, ¢ [parbojoab, ‘sa 21601029, ‘g€

‘2101q ase ‘redsppaj ‘zuenb aze sreroww Arewd urew 9y ] :poonH
('snonSiquiy) "smolq pue ‘redsp[s) ‘zuenb spnjpur sjeromiw Lrewyg  peg
onuesd

pue “21L101p ‘01qqed Jo S|un [enuEISqNS SAIPOqUIS Inq JLoipouesd Apsow st uoinid Y], 3MAY
anueld pue ‘sjuoip ‘o1qqed sapnpul inq suorpoueid Apsow st uoinid syl 1004
:suorssardun Suoim 10 sanm3iquie 03 peI| Ued £3Y) Isnedaq ‘pIOM Y] JO SIsn
Aep£IaAd ‘UOWIWIOD 3Y) PIOAE O} ‘010J3I9Y] ‘A1 "SUOISH[OUI pINg pUE S[EISUTW I3Y)0 Spn[out
s[eJourw ‘syjousx apnjpout suonid :sfuruesw [epads sey spnpul, prom 3y} ‘K3ojoned uf
0D, "sa apnpuf, “L£

LI FJIND ONILIIM VY

‘uostredwoo jo prepue)s oyl Ajuapr
noA£ 1ey) pue ‘pajedop Jo payouus aq ups yey) Supyeuios st i1 Jey) ‘pars[dap 10 payouus
St Jpym AeS 0} 2Ins 9 ‘SPIOM 2y} 3sn nok JI puy 1X21u09 jey) ur paynsnl pue ajeudordde
s1 p1om 2y} Jayraym pue parjdun st ssaooid jeym Jesinof yse ‘parordap, 10 payouus,
asn 03 pajduwa) a1e nok J1 pue ‘sassacosd a1e uonsidap, pue JUIWYOLIUD, I3QUISWAI OF

‘(prepueis e
Jo 1.y} woiy onel 51do10s! ) jo 30UAIYIP [1u 1ad 3Y1) , D ;¢ UL PYOLIUS, SB PIQLIOSIp Sutaq
D¢y JO 1UAU0D AINjosqe MO[ B InqQ D;,/D¢y JO AN[A YSIY © Y3im 3001 € JO pIesy Osfe saey
o “ewdew onfeseq fejuased sit ur uey) IN 3uswae s[qredwod-autarjo AjySty ay3 ut pazajdap
§59] UIoq SB PAqUIOSIP 3q [[IM IB[AWND SUWIATO UB IO ('SIYIP Ul payoLiua sem ajnopad
oY) jey) pawaas 1 ‘aseo auo uj) ‘uostredwiod jo prepuels jeym Aq 10 PIYOLIUD ST I JBUYM
ut Suifes JnoyIm paydLIus aq 0] pres aq [[im Mnopuad spuew v ewidew ay) Jo BIIE 30IN0S
spuew 3y} 0] st uonedsfidde papusiul 3yl uaym pajs[dap 10 PaYdLIUd S8 PaqLIIsap aq [jim
rwSew on[eseq y ‘snoloipnj aq ued suonesrjddesius 2y3 ‘sased SWIAIIXS Ul PUY JUINISUOD
ay) ur pa3ojdsp 10 paysLIuI s1 Y201 Y3 JO 201 2y} Ul pals[dap 0 payoLIud SI JUSNINSUCD
2y} I3YI9YM O3 SB UOISNJUOD St 12y ‘00) UYjQ " pa3s[dap, st 1a100d st 1e1f3 U0 3} Joylaym
I0 ,payouru, st uonsanb ur juanirsuod sy Ur I9YOU S JBY) Y001 3Y] Iay1oym Aes 0] ajqissodwr
SI 31 ‘9ABY 10U Op £2Y) JBY) 90UIPIA2 Juspuadopul Jo S0UISqE Y] Ul pue ‘syd01 om) Jurredurod
Adunis a1e syoyine ayy ‘sjdwexs 10§ ‘A[uowwio)) * Jamo[, 1o Jaysiy, 1o ‘1a100d, 10 Jayou,
K[o1ow a1e spiom syeudoadde oy ‘saseo 3sowr uy janSerd e st woyqoid sy 18y Juted sy 01
souife ‘pasnsiur Apuanbalj are sprom a3 ‘1Aamoy ‘Kirendod J1ay) Jo aniaia Ag (uoneuLIO]
Joox awes 2} jo uonisodurod paraie ss3f 1o feursiio Apusiedde ue £[jensn s1 p1epueis sy}
2I5UM) WSNBUIOSEIIUI JO SUOISSNOSIP Ul pUe (531135 o139u2500 jusredde ue Jo 3001 uasmiaq 1o
uonsoduwrod ewrdews [eurdLIo paLIaJul 3y3 Ym 3q Aew uosiredwon ayj 219YM) UOHBIIUSIYIP
snoausi jo sarprs ur ‘sjdurexs 10j—A3ojonad ur sesn ajewniSa) Kuew saey paso[dap, pue
Ppayouug, 'yrrey ay3 jo uontsodwoo 33eIaAE Y3 JO SIIRUIIISI (J0RIISGR A[QRIIADUT) SNOLIBA UL
soourplNnge 119y} Yim syd01 Ul s3do1ost pUe SJUSUII3 JO SUOIIBNUSIUOD 3Y) Jo suosLedwod
juonbaij ySnoxyy paispdop, pue payouus, suiid) oyl paszuemdod sABY SISTUISYI0ID)
A2400d “4ayow, sa  paraydap ‘payorau, "9¢

- uonorlgip 1spmod KeIl-YX, r0u— uonoeiygip Ael-X 1apmod, asn)
*3qoid, 10 sqoid uonodape, jJou—aqordoldiu UOKHIND, 3s(]
Houovaffip Ava-x aapmod, ‘ 2qoidoonu uoL13)7q, Cf

(69 uoas 99s) pazijeinid WOP[3s Ie SUOMILIAAIGQE ‘onoeld [ewinol uowrwos g ™My,

10 STy, j0u—sanpea My 10 sanfea Oy, asn MWy 10 Dy jo sanjea s[dnnw 0) SOUIIAJAI U]

¥ ‘(ueyzodun st 1 J1 ydudsiadns e £q
aseyd oy) pue) soduUBISWINSIID Y} 01 JuIrpIosse wuz@ov Suraq 94 JO 21B3S UOLIBPIXO 3Y) Yim
a1 +3W)/BN ="

}PUSUIIODSE 3M ‘SJUSUI)EAI] DIWEBUAPOULISY) IO, JjasIt O11RI 9y) 3sn 01 13133q
st 31 ‘uonnadal anpun proae 01 SUBLIM UT [NJa1ED SI JUO J ‘BOIIBSISAUOD Ul 3¢ Aew Jdyruouw,
2y} se Apuey “ey) st 2oustadxs O “uorodoud, B SI I Y[E 1B Jequiny, & jou sI Auenb
2yl ou} Jj{ ‘ON S 10 “oN Bw ‘4 Bw ‘3 Bpy se pajousp A[prenbspeur pue ‘A|premime
‘Kisnowrea st 11 pue (9, +SW)/BIN001 10 (31 +3N)/SIN Iay11a se pauysp Apusisisuodul
st 1] - Jequnu-6py, St £3ojontad jo ounuojsiw paureifui £jdosp mou Ing QU0 Y

"A119WOIYd10]S Swes 3y} aaey jou op saseyd ay) Jt SHUN UOLIBIIUIIUOD
oyl uo puadop sanjea (g SBIIYM ‘%4, IM IO ‘¢ UOHED ‘94 oWl Ul dI¢ SUONBIIUIIUOCD
JUOWIS[D Ay} JOYIdYM SaNfeA [EdLISWINU Swies oy} sey Jy ‘suoniuyap aaoqe 3yl Ag 210N

HI3T9ANY SYTIONOA ANV INIAYI TIIN 'L e 91



18 - T. NEIL IRVINE AND DOUGLAS RUMBLE III

43. *Phase’ vs. ‘mineral phase’
A mineral is a phase; ‘mineral phase’ is redundant. An exception applies for broad
discussions or comparisons, as in ‘mineral, melt, and gas phases’.

44. *Phase’ vs. ‘rock unit, variant, or facies’ or ‘stage’

At one time, ‘phase’ was widely used in petrology in reference to the compositional ‘units’,
‘variants’, or ‘facies’ of igneous intrusions, presumably with the implication that these units
represent different ‘stages’ of differentiation. Nowadays, though, the word is deeply
entrenched in the sense of ‘phase equilibria’, where a phase is a solid, liquid, or gas. It seems
advisable, therefore, to avoid the older usage.

45. Ratios and slashes

Use ‘Th-U ratio’, or ‘Th/U values’, or “Th/U’, but not ‘Th/U ratio’. The last is redundant. .

Use Na/(K + Na}—not Na/K + Na. The latter would not give a correct answer in your
computer.

Some authors like to use slashes to distinguish alternative possibilities—and some people
deplore the practice, claiming that slashes should only denote ratios. We concur with the
latter group, but mostly because slashes are so often ambiguous or inaccurate. A simple
example is ‘and/or’; a more complicated one is ‘assimilation/fractional crystallization’; and a
particularly popular case is ‘Cretaceous/Tertiary boundary’. In place of the first, we might
use ‘and{or)’, but only if we could not find alternative wording in which the combination of
conjunctions was not necessary. With regard to ‘assimilation/fractional crystallization’, it is
not clear what the slash means. Did the assimilation occur above the fractional crystalliza-
tion? Was it superimposed on it? Or does the slash itself now mean ‘and(or)'? As for the third
example, if it were read as a ratio, it would imply that the Cretaceous was above the
Tertiary—not a normal stratigraphic arrangement. ‘Cretaceous—Tertiary boundary’ would
certainly be more accurate. v

46. ‘Rocks’ vs. ‘rock bodies’; ‘minerals’ vs. ‘mineral grains or crystals’

Geologists frequently speak (for example) of ‘kimberlites’ when they mean kimberlite
dikes, pipes, or diapirs; of ‘basalts’ when they mean basaltic lavas or flows; and of ‘peridotites’
when they mean peridotite lenses or bodies. Similarly, they say ‘olivines rimmed by pyroxene’
when they mean ‘olivine grains (or crystals) rimmed by pyroxene’, and ‘opaques’ when they
mean ‘opaque minerals’. We have no illusions of being able to break these speech habits, but
in written text, authors should recognize the lack of precision and that it might cause
confusion. Ideally, the rock and mineral bodies should always be specifically identified. The
plural form of a rock name should probably be reserved for reference to its variants—e.g.,
‘basalts’ might refer to an association of alkaline and subalkaline basalts in one situation, or
to an affiliation of tholeiitic and high-alumina basalts in another. And similarly, the plural
forms of mineral names should probably be reserved for their variants or species—thus,
‘pyroxenes’ might mean augite and hypersthene in one case, or orthopyroxene and pigeonite
in another.

47. ‘Rocks’ vs. ‘magmas’; ‘magmas’ vs. ‘melts’ or ‘liquids’

In igneous petrology, the names of rocks (patticularly of the volcanic types) are commonly
also applied to the magmas from which they solidified, and confusion often results. For
example, authors will write about basalt the rock in one sentence, and basalt the magma in
the next, without specifically identifying them or explaining that they have switched. Try,
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therefore, always to make the distinction—as a rule, by identifying the magma, as in
‘andesitic. magma’ or ‘kimberlite magma’.

Other ever-recurring problems concern the distinctions between ‘magma’, ‘melt’, and
‘liquid’. By its traditional definition, ‘magma’ is molten rock material, but it can also embody
crystals, rock fragments, and gas bubbles. Thus, if the liquid is the part of interest, it shouid
be specifically identified. It is properly called ‘melt’ if the topic concerns the formation of the
magma by melting processes, but if the topic pertains to crystallization, assimilation, or
related processes occurring under cooling conditions, then ‘magmatic liquid’ (or just ‘liquid’)
is more appropriate.

48. ‘Theory’, ‘concepts’, ‘hypotheses’, ‘interpretations’, and ‘models’

Probably little of purely geologic or petrologic origin can properly be called ‘theory”. Most
of our ‘theories’ are really ‘concepts’, ‘hypotheses’, ‘postulates’, or ‘interpretations’. In
general, then, ‘theory’ should be restricted to material (usually involving equations)
stemming from fields of chemistry, physics, or mathematics, such as thermodynamics,
kinetics, fluid dynamics, or statistics. If you are tempted to say ‘in theory’, consider first
whether you actually mean ‘by concept’ or ‘in principle’.

‘Model’ has been widely used in recent years as a substitute for any and all of the above
words, but particularly for ‘interpretation’. But almost invariably in such cases, authors are
obviously using it because they do not really believe the interpretation they are advancing
and they are trying to shed the responsibility. If the interpretation is wrong, it’s the model’s
fault, not theirs! These same authors frequently also claim that their ‘model’ (interpretation)
has ‘predicted’ certain observed features, when in fact, the most that can be said is that the
interpretation is consistent with these features.

Our contention is that a proper geological model should have an experimental theoretical
or observational basis that is independent of the problem under consideration so that it can
be used as a guide to interpretation. Thus:

(1) A liquidus fractionation path on a phase diagram can be a chemical model of the

crystallization differentiation of magma.
(2) Anexperimental tank of convecting aqueous solutions can be physical model of magmatic

convection.
(3) A solution to the heat flow equation can be a mathematical model of the cooling of an

intrusion.
(4) Thermodynamic solution models can be used to systematize composition—

temperature-pressure relationships in minerals.
(5) A Rayleigh fractionation equation can be used to model (simulate) chemical or isotopic

relations.
(6) A statistical ‘least-squares mixing calculation’ relating the compositions of two cogenetic
igneous rocks by way of the minerals they contain can yield a model fractionation

assemblage.

(7) One geologic process can be used as a model for another—e.g., the foundering of the crust
of a Kilauea lava lake has been described as a model of ocean-floor subduction.

(8) Visually simple concepts based on observation or reasonable inferences can sometimes be
useful models for describing much more complex phenomena—e.g., the Bohr model of the
atom.

We recommend that you try to choose your models by these standards.

49. Unimpressive, misused, and overused words

There are various words (and the odd nonword) that authors often misuse, overuse, or use
because they apparently think the words are impressive or clever. Most of these words are
acceptable in appropriate circumstances (for example, if used occasionally for variety); but
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detailed mapping, reconnaissance sampling, or what?) and give an indication of the amount
of time spent.

53. Descriptive sections

The content of these sections depends, of course, on the subject material, so not much can
be said about them. Our one comment concerns manuscripts based on field studies.
Typically nowadays, they present large numbers or rock and minerals analyses, but much
too frequently they contain almost no field or petrographic information. In a couple of cases,
the rocks were even presented as being ‘igneous’ when it was clear that they were at least
partly metamorphic, and on occasion, we have had astonishing difficulty convincing auihors
that the rock descriptions were actually important and necessary. We empbhasize, therefore,
that without a backing of field and petrographic information, most geochemical data are
almost meaningless. No one wants long, boring descriptions, but the reader needs enough
information to get some feel for the nature of the rocks and their relationships in the field and
under the microscope. See sections 57-64 (particularly to 61) for suggestions on writing
descriptions and handling detail.

54. Discussions and concluding statements

Do not introduce new data in any section titled ‘discussion’, and do not introduce new
discussion or data under ‘conclusions’. Nor should a concluding section be a repetition of
t+he abstract. It should highlight only conclusions, perhaps in a numbered list, but among
them might be questions or recommendations relating to unanswered problems or future
work. In a short paper, a section on conclusions may not be necessary.

55. Footnotes

Journals tend to discourage the use of footnotes, and Journal of Petrology is no exception.
The common view is that something worth putting in a footnote is worth putting in the text.
Footnotes can, however, be useful places for highlighting information that is important to
the main argument in the text but that does not fit in readily or might otherwise be
overlooked. (Let’s face it, readers often read footnotes more carefully than the text because
they are shorter.) Use them sparingly, however.

56. Diagrams, photographs, and figure captions

Every diagram and photograph should be used (cited) at least once in some significant
way. Our experience is that authors who have done numerous rock and minerals analyses
often show graph after graph of their data without saying a word about them beyond the
captions (if even there). If a diagram does not have a specific purpose, then leave it out.

Except for comparisons within a data set, most piots of rock and mineral compositions are
not usually meaningful unless they include some internal framework for comparison or
reference, such as field boundaries for data from other rocks, control boundaries from an
experimental study, or a theoretical reference system.

Field-based studies should generally include maps of pertinent geologic relationships, and
we encourage the use of field photographs—in reasonable numbers.

The caption for a figure should comprise one or more concise, informative sentences
describing all of its parts. (Do not just say, for example: ‘Plot of MgO vs. SiO,”. Identify the
data.) Also, because the caption is directly below or adjacent to the figure, it is sometimes the
best place to describe particularly complicated relationships in detail. It can also occa-
sionally be used to repeat some limited part of a text description if emphasis is needed—but
keep repetition to a minimum.

A WRITING GUIDE 23

The major problems and the writing process

57. Irrelevant material; repetition; lack of coherence and unity,
awkward wordy, ambiguous, unclear, and inaccurate sentences

These problems are rampant in the manuscripts that we see, and there seems no simple
way to avoid or correct them. We have occasionally had to ask authors to shorten their
manuscripts by 20-40%, and they have usually done it without complaint, so they must
have at least suspected that some of the material was unnecessary. Most manuscripts can be
shortened by about 10% without harm by cutting a word or phrase here, a clause or
sentence there. The process is time consuming, and authors obviously do not like to do it,
but they should. Otherwise, the principal technique for achieving conciseness is sub-
ordination. Essentially, you take important information from one sentence and make it a
subordinate part of another (e.g., as a dependent clause or participial phrase), eliminating a
few words in the process (see section 60). The method does not yield major reductions,
however.

Repetition seems to be a remarkably sensitive indicator of weak writing. We find that, if
the names of elements or minerals are repeated more than three or four times in a paragraph
through any appreciable part of the text, or if a rock name is repeated more than four or five
times a page for several pages, then the manuscript generally has a whole variety of writing
problems. Essentially what is needed is a major effort to improve sentence structure and
paragraph orgahization along the lines described below.

Lack of coherence and unity,’ and awkward wordy, unclear, ambiguous, and inaccurate
sentences are the most discouraging problems that we encounter. They are common in the
works of authors at every career stage, from predoctoral students producing their first
paper to senior scientists (even editors) with long publication lists, including even books.
Some manuscripts seem scarcely more than first drafts, because it is obvious in sentence after
sentence that the authors cannot possibly be saying what they mean, even though what they
mean-may be essentially correct. We have tried on occasion to deal with these problems by
suggesting improvements to limited sections of the text with the hope that the author(s) will
carry on from there. But this approach seldom works; the limited suggestions are usually
followed, but the rest of the text comes back almost unchanged. To suggest improvements to
the whole text is a formidable task—and inevitably, it is offensive to the authors. And it
cannot usually be done effectively in just one round of editing; repeated revisions are
commonly necessary.

The best suggestion that we can make on these problems is that authors try to write their
first drafts in the simplest of sentences, and then develop and smooth them through repeated
revision. Accomplished writers (be it in literature or any other field) will invariably proclaim
the power of the simple declarative sentence—the sentence that makes a single statement
briefly and directly—and our proposition is that, if such sentences are used almost
exclusively in a first draft, then it should be more obvious when something is being repeated
unnecessarily, and the sentences can be more easily resequenced to improve coherence and
unity. Then, after these steps are taken, the writing can be smoothed by combining some of

* To illustrate the meanings and differences of coherence and unity in a paragraph, we might use the homely
example of a jigsaw puzzle. Coherence pertains to the cut of the pieces of the puzzle and how well they lock
together—or to the logic of a paragraph in terms of the seq ing of its . Unity pertains to the picture
portrayed by the assembled puzzle—or to the story told by the paragraph. Unity is lacking in the puzzle if some
pieces are missing or out of place, or if pieces from two or more pictures are mixed together. It is lacking from a
paragraph if there are conceptual gaps, if some of the sentences are irrelevant, or if the paragraph mixes two or more
stories or arguments.
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everywhere rich in . . . And the sandstone is . . . Furthermore, both formations are . . . Another
example is the Tipsey basalt. It shows. ..

All this is not to say that, when you are writing, you should construct your topic sentence,
pick key words, and then proceed dutifully to construct the paragraph around them. That
would be drudgery and a sure way to obtain a boring product—and it would probably lead
to writer’s block. We recommend that you write down what you have in mind as fast as you
can. The flow of your words and ideas is likely to be best that way. Then come back and
check that you have topic sentences, that you have kept to the central thought throughout
each paragraph, and that you have made effective use of key words, transition words and
phrases, parallel structures, and so forth. Some books suggest that, if a paragraph is
particularly complicated, a rough outline may help to get its organization right. We are
certainly no experts on these matters, but our impression is that, as with all techniques, if you
understand the principles, then with practice you learn to use them automatically and to
make more sophisticated applications.

One last comment on paragraphs concerns their length. Having many short paragraphs
may signify undeveloped ideas and poor organization—or you may be chopping up your
ideas and concepts and spoiling their overall coherence or unity. At the other extreme,
readers get lost in paragraphs that are too long. Try to vary paragraph lengths in reasonable
ways, based on topic sentences. With word processors, testing alternatives is easy.

60. Subordination and sentence sequencing

Subordination is a writing technique whereby the less important observations and
thoughts in a sentence are given reduced emphasis by putting them in grammatically
subordinate positions—e.g., as modifiers, dependent clauses, or participial phrases. Sub-
ordination makes writing more concise, and it can be used to focus the argument of a
paragraph. Sentence sequencing commonly determines the coherence of the information or
argument, and it can also be used to highlight important information in that the first and last
sentences in a paragraph tend to attract the most attention. Skillful use of subordination and
sentence sequencing are marks of a mature writer.

The following three paragraphs all have the same content, but they have rather different
emphases because of differences of subordination and sentence sequencing.

The Skaergaard Intrusion is a gabbroic pluton in East Greenland. It is renowned for
magnificent layering and marked compositional differentiation. It has been the subject of
intensive scientific research for almost 60 years. The layered rocks have an exposed thickness of
approximately 2600 m. Three distinctive stratification units known collectively as the Triple
Group occur about two-thirds the way up this succession. Each unit is highlighted by a prominent
leucocratic layer a few meters thick. In 1988, a Canadian mining exploration company called
Platinova Resources discovered a stratigraphic zone at the base of the Triple Group in which gold
occurs in economically interesting concentrations. This zone may someday be a major ore
deposit. It extends across much of the intrusion and is generally 1-2 m thick.

The Skaergaard Intrusion, a gabbroic pluton in East Greenland renowned for magnificent
layering structures and marked compositional differentiation, has been subject to intensive
scientific research for almost 60 years. About two-thirds the way up its 2600-m-thick exposed
succession of layered rocks there are three distinctive stratification units, known collectively as the
Triple Group, each highlighted by a prominent leucocratic layer a few meters thick. In 1988, a
Canadian mining exploration company called Platinova Resources discovered a stratigraphic
zone at the base of the Triple Group containing gold in economically interesting concentrations.
This zone is generally 1-2'm thick, and because it extends across much of the intrusion, it may
someday be a major ore deposit.

The Skaergaard Intrusion, a gabbroic pluton in East Greenland that has been the subject of
intensive scientific research for almost 60 years, is renowned for magnificent layering structures
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and marked compositional differentiation. In 1988, a Canadian mining exploration company
called Platinova Resources discovered that the intrusion also contains a stratigraphic zone
carrying economically interesting concentrations of gold. This zone is generaily 1-2 m thick and
extends across much of the pluton, hence it may someday be a major ore deposit. The zone is
situated at the base of the Triple Group, a succession of three distinctive stratification units, each
highlighted by a prominent leucocratic layer a few meters thick, situated about two-thirds the way
up the 2600-m-thick exposed section of layered rocks.

In the second and third paragraphs, some of the sentences are longer than is perhaps
desirable, but our objective here is to illustrate subordination techniques, not to produce the
best sentences.

The first paragraph has almost no subordination. Most of the information is given equal
emphasis in independent (main) clauses presented as simple declarative sentences. Every-
thing is reasonably clear, but the writing is jerky, the information seems uncoordinated, and
a topic sentence is difficult to identify. In the second paragraph, about half the first sentence
is a subordinate (dependent) clause, and the independent clause (‘The Skaergaard intrusion
has been the subject of intensive scientific research for almost 60 years’) gives the paragraph a
historical tone. The topic sentence begins, ‘In 1988, . . ”and is concerned with the discovery
of the ore zone. The second sentence sets up the iopic sentence, and the last sentence ends
with a ‘punch line’ that puts an overall emphasis on the economic significance of the
discovery. The third paragraph has essentially the same topic sentence, but the historical
part of the first sentence and the economic punch line are both subordinated, and the
emphasis is on the geologic setting of the ore zone.

As noted in section 57, we think the approach illustrated above—of starting with simple
sentences, as in the first paragraph, and then converting them into text that reads more
smoothly, as in the second and third paragraphs—is a good way to produce coherent
paragraphs free of repetition and ambiguous and inaccurate sentences. To use this approach
effectively, of course, one needs to understand the functions of principal and subordinate
clauses and prepositional and participial phrases, and to know the basic structural
characteristics of simple, compound, complex, and compound—-complex sentences (see
Appendix 2). The obvious weakness of the approach is that it is too structured or formalized.
Writing is generally done better if it is more spontaneous. So we say, write in whatever way
suits you best, but practice the method suggested here enough that, to a degree at least, it
becomes a skill, and you can use it when you need it.

61. Detailed descriptions and discussions

One of the frustrating truths of petrological studies is that many detailed measurements
and observations commonly have to be made on rocks and in experiments in order to define
pertinent general relationships, but the details themselves have only limited interest. Reliable
observations and data should, of course, be documented as much as possible in tables and
diagrams (see section 71), but the question is: To what extent should they be described and
discussed? The answer obviously depends on the material, but the concern is that, when
descriptions are too comprehensive, the effect is the age-old problem of the trees and the
forest: the emphasis on specific observations tends to obscure the overall picture. We see
many examples of this problem, and they tend to remarkable extremes. At the one extreme,
almost every other sentence either contains or is parenthetically interrupted by quantitative
information—such as modal data, mineral compositions, element abundances, mineral
assemblages, estimates for intensive parameters, model parameters, even sample numbers.
In experimental studies, techniques and minor observations are described in painful detail,
and quantitative data are sometimes cited to more figures than can possibly be significant.
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conclusion as we do—in their words: ‘In real and important ways, the structure of the prose .

[is] the structure of the scientific argument. Improving either one will improve the other.’
The following is a summary of their recommendations (in our words).

A first Gopen & Swan observation is that, in constructing sentences, scientists frequently
insert lengthy segments of text (such as participial phrases, subordinate clauses, and other
parenthetical statements) between the grammatical subject and its verb(s). The problem with
this practice is that readers not only interpret the intervening material as being subordinate
in importance, they also find it a nuisance—because they are actively secking the verb in
order to determine where the sentence is going. The associated recommendation is simple:
Minimize the separation of the grammatical subject and its verb(s).

A second recommendation is more obscure: Articulate the action of sentences through
their verbs. But in practical terms, it essentially boils down to: Make minimal use of the verb
‘to be’, particularly the forms ‘is’ and ‘are’. As a linking verb (see footnote 3), ‘to be’ expresses
no action, and a common characteristic of paragraphs that seem to lack direction is that
their verbs read . . .is...is...are...is...are.. .. The effect is that, even though the
information may be important and grammatically correct, it can still seem uncoordinated.
Try, therefore, to use verbs that will convey a sense of direction and lead readers from one
sentence to the next.

The other recommendations by Gopen & Swan (1990) involve what they called ‘units of
discourse’—defined as blocks of text with a beginning and an end. The most common units
of discourse are sentences and paragraphs, but they can also be larger sections of a
manuscript. Whatever their length, though, they should make just a single point or serve just
a single function. (Thus, a sentence should express only one thought; a paragraph should
develop only one idea; new data should not appear in a section entitled discussion; and new
discussion should not appear in a summary of conclusions.) A general recommendation,
then, is: Establish the point or purpose of each unit of discourse, and then stick to it.

Gopen & Swan contended, however, that the dominant problems in today’s scientific
writing pertain to the sequence in which information is presented within units of discourse.
They noted that readers tend to concentrate most on the beginnings and endings of these
units—as in paragraphs, where the first and last sentences attract the most attention; or in
the manuscript as a whole, where the introduction explains the objectives, and the
conclusions give the findings—and they suggested three guidelines for their formulation:

(1) The start of a unit of discourse should generally define the topic of discussion. Thus, in a
paragraph, the first sentence should usually be the topic sentence; in a sentence, the subject should
usually be up front.

(2) The start of a unit of discourse should generally also provide both ‘linkage’ and ‘context’.
Linkage connects the topic of discussion to what has been said previously; context relates it to
what is to come. Together, they provide the continuity of thought that readers need (and expect) to
help them absorb information or follow an argument. In paragraphs, as explained in section 59,
the topic sentence might give an overview that is then elaborated in the ensuing text. In sentences,
continuity can be established through transition words, or by the repetition of key words and
phrases from earlier text—or it might even be effected simply through the use of the definite
article. There is a big difference, for example, between ‘a dense rock’ and ‘the dense rock”. The first
generally implies a new reference, whereas the second indicates that the rock has already been
introduced or mentioned (hence, the continuity).

(3) The last part of a unit of discourse should generally contain (and emphasize) the most
important observations or arguments. Readers tend to expect this arrangement, so if it is not
fulfilled, they may miss critical points or make wrong inferences about what is important.

According to Gopen & Swan, scientists often present important information in the first parts
of units of discourse, before establishing its context. The information then comes to the
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reader ‘from out of the blue’, so it tends to be confusing and can even appear irrelevant,
rather than important.

63. Word processors; the rush to submit; and lack of review

For those of us who were doing scientific writing when there were only mechanical
typewriters, word processors seem like 2 godsend—we marvel at them and think how
different our lives might have been if they had been available when we were young. In 98.0
old days, the threat of the physical effort of having to retype something if you did not get it
right the first time was enough in itself to cause writer’s block. Even with electric typewriters,
the marks of erasures, whiteout, and cutting-and-pasting were constant reminders to write
carefully; and the look in your typist’s eye told you that three drafts were one too many.
Nowadays, you can insert, delete, transfer, and change text with abandon. Hrmnn are
programs to check spelling, to look up words in a thesaurus, even to scrutiize ".ro
grammatical structure of your manuscript and tell you whether it is ‘interesting’. Then, with
the push of a button, you can produce absolutely clean copy, even though you are the
world’s worst typist. .

Thus, given that almost all authors now use word processors, or can call on typists who
do, one would think that scientific writing should have improved dramatically in recent
years. Our impression, however, is that it has become seriously worse, and others Qnm_:aim
several other Journal of Petrology editors) support this view. In a letter to one of us written in
his editorial capacity with Geochimica et Cosmochimica Acta, Dr. S. R. Taylor of ﬁ.rn
Australian National University remarked that he had noticed ‘an increasing tendency for iil-
digested papers to be submitted’. [See also Sylvester & Costa (1989).] And in a similar letter
based on his experiences both as a teacher and as the editor of the Journal of Volcanology and
Geothermal Research, Dr. A. R. McBirney deplored the standards of English among recent
university students. We are willing ourselves to excuse authors for e.<=oB mbm:mv is not a
principal language, and our sympathies lie strongly with young and inexperienced authors,
but our author list for poorly written manuscripts goes far beyond them.

One would hope that this writing problem is not just a matter of clean copy—that authors
delude themselves into thinking that, because their manuscript looks good, it must be well
written. But we sometimes wonder. As one reviewer remarked: “This paper looked great until
Istarted to read it!” A couple of authors have as much as admitted to submitting manuscripts
that they knew were not properly prepared, so whether they RN&.N& it or not, they were
looking for reviewers and editors to do their work for them—a point on which Dr. Taylor
also remarked. A poorly written manuscript is a major imposition on other people, and you
cannot assume that you are busier (or more important) than everybody else! - )

With young authors, there is understandably the matter of being short on writing skills.
But often it seems that the real problem is one of (a) they are unaware of En_.n.aomo_oso% (b)
they are overly sensitive about it, or (c) they do not-realize ~.§.< Bm_or. writing affects the
review process. The evidence here is that the authors usually give no indication (notably, by
acknowledgements) that their manuscripts have ever been looked at by anyone but
themselves—even, we suspect in some cases, pominal co-authors. We sometimes have the
feeling that, because of (b), they would rather have their work ..innﬁoa by an :n.w:o.i:
reviewer or editor than by a friend. But in most cases, the problem is probably a combination
of (a) and (c). The authors are anxious to submit 34: Emacmnnumm and do :o.ﬁ realize that, if
a couple of rounds of revision are required, the review Eoﬂ."mm.i___ take not just a couple of
months but may well stretch into a second year, with the printing of the paper still to come.

But there is also another possibility, a rather sad one. Perhaps there is no one these young

authors can turn to for help.

-
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for security, then shuffie sections and make whatever repairs are necessary to regain coherence
E:.u unity. If you are nearing the end of the manuscript, and its contents seem reasonably set, then
write the conclusions, introduction, and abstract.

(11) Along the way, during moments when other inspiration fails, do the more mechanical
things, such as compiling the reference list and final tables.

(12) When all your text is down on paper, read it through in its entirety, looking for any and ali
errors in both the science and the exposition. For the writing, concentrate particularly on the
noro_.on.oo and unity of your arguments and the flow of words. Make all the corrections you can;
then print a clean copy, and start again. And continue this repetition until you cannot find
anything ‘more. Now you need someone else’s view.

) (13) ﬂ.:<n your manuscript to as many people as you can find who are willing to review it. There
is :o:::m more helpful—and commonly, nothing more difficult to obtain—than thoughtful,
constructive criticism. Value it, and consider all suggestions carefully.

(14) After you have dealt with these revisions, set the manuscript aside for a few weeks and let it
cool. When you come back to it, you might start off reading it out loud. Whenever you see an error,
stumble on your words, or lose your train of thought even a little bit, mark the place. When done,
go back to the word processor and make repairs. If your reviewers were not complimentary (and
try to read between the lines of their comments, because they may not have been as rude as they
should have been) then probably you should seek more reviews. Only when you have exhausted
all your own critics should you consider submitting the manuscript to a journal.

(15) The comments of the journal reviewers and editor may often seem irrelevant, but
remember, if someone has failed to grasp your meaning, you are at least partly at fault. So try to
take the critic’s perspective, see what the problem is, and make adjustments. Once again, check the
scientific content. You are practically at your last opportunity to make changes and correct errors,
coomc.a..o you will not be able to do much on the galley proof. You have to anticipate that, when the
paper is finally printed, the first thing you will see will be mistakes, because the printing distances
you another step from the writing process.

>.m&=, the point to appreciate from the above, even if you do not follow the steps in any
detail, is how much revision and rewriting are necessary to get a good product. Two or three
drafts are rarely sufficient.

65. Scientific objectivity: seeing and describing

>E..o:m~m this guide is essentially concerned with exposition, matters of scientific content
cannot be ignored completely. There is a well-known aphorism that is often applied to
geologists but no doubt relates to all fields of human interest and endeavor:

We only see what we are looking for.

Apropos this document, we would add a second:
We only describe what we think we understand.

Both are natural failings, and in a way, both are lifesavers for geologists. Rocks do not
o.rwumo much on a human time-scale, so if we saw everything and described it all on the first
time round, we would soon be out of business. But in a profession in which we pride
ourselves on our abilities to observe, both pronouncements are rather deflating.

There are some fascinating apparent examples of these two kinds of malfeasance in the
literature—and we are guilty of some ourselves that we don’t find so interesting. But we have
backed off from describing any because, as a reviewer pointed out, what may now appear as
an example of the second might actually have been a case of the first, which is a less serious
wn.anmn. The message remains, though. In your writing, try to keep an open mind. And do not
ignore observations or phenomena in your descriptions just because you cannot explain
nwoam? particular, describe observations that do not fit your ideas just as carefully as those
that do.
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66. Teaching geological writing

Through the above discussions, you will have recognized an undertone that petrologists
(and probably Earth scientists in general) are not being—and for some time now, have not
been—properly taught how to write, at least in North America. In our own case, we have
clearly been slow learners. This guide is no Derridean treatment of writing, but we are almost
as appalled as we are pleased by how much we have learned in preparing it.

It is probably fair to say that writing problems are generally deeply rooted in a person’s
disposition and education. In the case of geologists, most of us probably do not read enough
(reading being a primary key to good writing). For the more ancient of us, this problem is in
part a matter of not having adequate libraries when we were young; for today’s generation,
the problem is undoubtedly due in part to distractions such as television, video games, and
computers. The geologist’s attraction to an outdoor life may itself be a reflection of a critical
personality trait. With respect to grammar, we cannot ourselves remember when we last
were taught it for English. Our recollection is that we came to understand more by studying
other languages.

We are told that most universities now offer more writing courses for scientists than were
available when we were students. But it seems likely too that a fundamental problem that
was obvious then still exists—namely, that many geology students are actually trying to get
away from humanity courses because they require writing. If these students see a way to avoid
writing courses, most of them will take it.

We understand too that many English departments protest that they are doing as much as
they can to teach writing to scientists, but that they cannot teach the writing that is
idiosyncratic to each discipline. And they further complain that science professors character-
istically refuse to help out, on the grounds that they are too busy teaching the ‘content’ of
their disciplines.

We feel uncomfortable with an apparent implication of this last argument—to the effect
that writing does not rate with ‘content’—because as scientists specializing in research,
writing is such a critical part of our work. We to6 would be reluctant to teach writing in
collaboration with an English department, but for two reasons that seem much more to the
point. First, we would not want to do the marking. And second (the real answer), despite our
experience, including the preparation of this guide, we would anticipate great difficulty in
working within the format of an English course. Our detailed knowledge of writing and our
skill at doing it are embarrassingly weak when compared with those of specialists in
English.

But neither does teaching geological writing through an English department seem to us to
be the appropriate approach. In terms of the complaints we have been voicing in this guide,
our impression is that the practical solution is for- petrology professors in particular, but
better, for geology departments in general, to treat writing as an essential part of their
courses—because in fact, that is what it is. Writing is very much a matter of thinking, and
that, after all, is what all university courses are supposed to be about. The question is, how to
do it. :

Because we are not teachers (or, at least, have not been for a long time), our
recommendations are probably not particularly original, and they may even have been tried
and proved impractical. Our fond hope, of course, is that this guide will be a significant help.
It touches on virtually all aspects of grammar and composition that seem important to
geological manuscripts, and it gives, we believe, enough information to be useful as a starting
point for developing examples and exercises. Our list of pet ‘peeves’ about terms in petrology
could easily be expanded to encompass other fields of geology.
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73. Parentheses and brackets
Close all parentheses and brackets (as in a computer uwomnuav“ e.g., (a), (b), (), or [1],

{23, [3].

74. References

Note the indentation, punctuation, ampersands, italics, bold face, ibid., and page
numbering in the following examples.

(1) References to journal articles:

Bailey, D. K., 1969. The stability of acmite in the presence of H,0. Am. J. Sci. 267A, 1-16.
woin.P N. L., & Schairer, J. F., 1935. The system MgO-FeO-Si0,. Ibid. 29, 151-217.
w:.ua_w.mso? A. F, & Lindsley, D. H., 1964. Iron-titanium oxide minerals and synthetic
equivalents. J. Petrology 5, 310-57.
(2) Reference to a book:
Wager, L. R., & Brown, G. M., 1968. Layered Igneous Rocks. Edinburgh: Oliver & Boyd, 588 pp.
(3) Reference to a chapter in an edited book:
Goldsmith, J. R., 1959. Some aspects of the geochemistry of carbonates. In: Abelson, P. H.
(ed.) Researches in Geochemistry. New York: John Wiley, 336-58.
(4) Text citations:
Give page numbers where they might be helpful, particularly for books. Muitiple
references should be listed by year, alphabetically within a year.
>o.oo_.&wm to Wager & Brown (1967, pp. 26-7), pigeonite was cumulus in MZ but is now
inverted.
The pressure limit of the cylinder is 20 kbar (Click & Clack, 1989).
The terrane was first uplifted in the Proterozoic (Smith, 1933; Jones et al, 1945;
Brown, 1987; Zen, 1987).
The Jones & Smith (1957) technique was used. [Rather than ‘Jones & Smith’s (1957)
technique was used.’]
As much as possible, put parenthetical reference citations at the ends of sentences, or
between principal clauses, so as not to break up the continuity of thought.

(5) Frequency and accuracy:

It is important to give credit to previous authors, but references require page space, 50
keep the number of citations to a reasonable minimum. For general background, refer to
review articles if possible rather than numerous original sources, but cite truly keystone
articles. Be sure too that your citations are genuine as well as accurate in format. Give
authors their full due (in a positive sense), and neither underplay nor exaggerate the support
of their contributions with respect to your own argument. In particular, do not cite their
work in ways that might imply support for your views if, in fact, their findings or conclusions
were opposed. The popular statement, ‘So & So (1989) showed ... is frequently an
exaggeration. Usually, So & So only suggested, implied, or provided some limited evidence.
And remember too that the objective of original research is to build on other peoples’ works,
including their mistakes, not to prove that they were wrong.

75. Figures

) 1) mwmcnnm. ”&.o:_a be numbered in the order in which they are introduced in the text—or
vice versa. It is helpful to indicate approximately where you would like the figure to be
placed—e.g., by a note like the following: )

A WRITING GUIDE 39

(2) Every map should have a graphical (bar) scale and a north arrow, or it should show
latitudes and longitudes. Even with [ats and longs, a bar scale is often helpful. Explain all
patterns and symbols, if possible in a legend on the map (as opposed to a description in the
caption), and define all abbreviations.

(3) Every graph should show the units of the parameters being plotted—for example:

K,0, wt.%; Temperature, °C; Pressure, kbar; Stratigraphic height, m.
Avoid graphs that are ‘plots of something against nothing’ in which one axis simply
represents the samples arranged in some arbitrary, no doubt convenient, but obviously
subjective order. Histograms (where sample frequency is the second variable) are more
appropriate.

{4) If plot points on graphs are coded symbols, they should be explained in ore of the
following ways:

Best: (a) Labels on the diagram with pointers to specific points or to line envelopes (solid,

dashed, dotted) around groups of points.
(b) A graphical legend on the diagram. (Locate in some open area; frame if appropriate.)

(c) In the caption immediately below the graph. (Keep the symbols simple so that they can
be easily described, or so the typesetter can reproduce them.)
Worst: (d) In the caption of some earlier figure.
If possible, avoid the last two methods, especially the last. If readers have to switch
repeatedly from graph to caption, they will probably miss important features of your
diagrams; if they also have to go back and  forth several pages, they are not likely to take in much

at all.

(5) Configure your diagrams so that they will fit the journal page with critical parts at
maximum possible size. Do not have words extending out unnecessarily at the edges, so that
extra reduction is required to accommodate them. If several diagrams are combined as one
figure, arrange them for best effect yourself; you can adjust their relative sizes and shapes as
no one else can. Be sure that all lettering is large enough to be legible when the figure is on the
journal page. A sure test is to reduce the diagrams to the appropriate size in a copy machine.

(6) If a figure has several major parts, label them alphabetically. We recommend upper-
case letters, but whatever you use, reference them in the caption and text by the same
denotation—that is, if you have parts ‘A’ and ‘B’ in Fig. 3, reference them as either ‘Fig. 3A’
or ‘Fig. 3, B—not as ‘Fig. 3a’ or ‘Fig. 3(by.

(7) The figure captions should be typed on a separate page or pages, as nearly as possible
in the journal format {note the different capitals in ‘Fic.” if your printer will make them):

Fic. 1. Generalized geological map of the Beartooth Mountains, Montana, showing

the location of the Stillwater Complex.
Fic. 2. Stratigraphic sections of the Ultramafic Series of the Stillwater Complex: (A)

Boulder River region; (B) Mountain View region. .
FIG. 3. Plots of whole-rock concentrations of MgO, NiO, and Cr,O, against stratigraphic

height through the Troctolite-Anorthosite Zone L. )
(8) Photographs obviously should be as sharp as possible and should show a scale. In
times past, Journal of Petrology presented photographs as ‘Plates’ rather than figures, but
the practice has been terminated.

76. Tables

" Compile tables on separate pages, following the format of similar tables in previous issues
of the journal. Headings giving table numbers should be first rank; table titles should be
centered beneath them. Keep the tables as compact as possible, and shape them to make
effective use of the journal page size and shape. Define units for all variables, and for data on




-mopaq paurejdxs aJe jue)[nsuod se TN jo
SUONNQLIZUOS 3 | "SIONPA SE S0 N0 U1 £[3500] “Y ' PUE TN'L SUBIW 2, “1X3} 3y} Ul P3jedIpul sy
samiqisuodsas pup ‘uoponpoud ‘sisvg
I XIANAddV

9—S011 ‘101 Wy 30§ ‘1029 ‘yng “[Bunum uo] mEoEEoU mwﬂ _..BmoU d < ‘191S9AJAS

'dd gz¢ ‘Buystiqng 1oa1e) III ‘WISRPUNN Yooqpup ] ysibug juvisu] ‘8861 “O A “Iopuejog % “N ° |
‘UBJINOIN SNIOK MON 'SI0NPT puv Sidim [0IuYs3 J0f jonuopy 1S v ‘7961 “I 'S .:sEmﬂy—

‘80§ BL ISTUAIPS wly BUNLM SYHUSIS O BUNDS AL ‘0661 "V °f ‘WEMS B “Q "D ‘Usdon
-dd

L69 '$S21d SUDIEIN IS DJI0A MIN Buttiiy [po1uyda L fo JooqpuoH "T861 “H "M MO B [ "D ‘PAIY "L D ‘mesnug
'dd €47 ‘PWO

Funuug EoEEo>oO SN O ‘UoIBUIYSE A "UPS Y19 ‘sLoyny 03 suonsabbing 8161 “v 12 “g J 1409 “F | ‘doysig

‘dd (g ‘aimnsuj [eorB0j020) UBDLISWY (VA ‘BLIPUBXO]Y ‘20ua108 yiwq ul Butiigy 8861 1 Y ‘saeg

-dd ¢g7 S0 Sunuug WAWWIBA0D S} (D ‘UCIBUIYSEM "UPd YI§ ‘seoyny 07 suonsabbng 'g¢61 ‘snowrfuouy

SIONTAT AT

‘way) 03 [ydjay aq
114 sino Jo Asuinof ay3 adoy am ‘sydussnuewr 1193 Jo Asuinof ay) wolj payysusq Lprewnn
aaey ap "opind sty paaidsur Sunum asoym sioyjne 343 Juey) om—Iises| 10U pue—A~jfeur]
‘Abojoarad fo jpuinor sy
Jo s1011pa ised pue jussald a3 Jo [BI9A3s pue ‘YIInqQUIpH Jo A}SIAIU() 343 JB sawef sipod
‘K103810qQET [EdrsAydoan) ayy Je Sueyz urmuuip pue ‘ofIIA R[] ‘SALIOPIYIS Frel) ‘UasA
wiofg ‘(2804 ufjuey ‘inoqag Aeln 219m SIUSWIWIOD [NJosn SpBW OYm SI9Peal I8y
‘snozowny (A[a1e12qap) e jey; skem ut sjuswngie
synuas dojaasp 03 Lifiqe sy pakofus semje saey am ‘re[noraed Ul “umo siy A[SAROUNSID
SI JBY) 9JA1S S[qRIWIPR UL YNM SIIUM OYM MOUY M S)SIIUSIDS YIIBY MIJ 3Y) JO SUO SI XI[34
‘sjuaWWOod [nydnoy) ‘pafielap Kuewt 10j sakey)) xia Jueyl o) pasesyd Afjeoadss a1e o
*1031pa ue pue Jossajoid e yjoq se sousnIadxa Sy Jo asneseq panjeA oM
sjuswwod sy pue duosnueus 3Y) Pamataal OS[B MM SA[IBYD) ‘103001 Jussaxd InQ
‘puaLy pue ‘IOYOE3) ONLIO ‘1030311(J SB—SIJOI
sIY JO [[e Ul Wiy o} pajqapul Ajjeuosiad oIe ap\ "S[GENIRUISI JSOW SI ‘SSAUYINOIOY) pUE SSU
-ydwouid siy ur Aremonred ‘y1om sty) ui A)so1susd sy spduosnuew Jo ISqUNU SNOULIOUD
u® pamd1A3l sey 9y SIEdL 9y} IoA0 pue ‘ABojodiad fo ppumop 3Y3 JO S10)Pps [eurfuo o)
Jo auo sem JeH ‘(eou)uas siy) Surpnjour) jo asoxdde jou Aeur 2y jeyl spred yIm LINUSPI WOy
uny Sutreds apiym “poo8 st yeym J1oj Lem SIY} SIOW WY HIPIIO UED 9M [39) M Inq ‘IOYInNe-0d
® 3q £1qeqoid ppnoys ay pue yduosnuew oY) pamaIA3l OS[e JBH "Pads SB SUOIIepusuiliodas
JO 15 SJOpPOX USKEH JO Isn oyr—sYUBY) Yum swn sigl—urede oSpajmouryoe om

SINFWIOATITMONINDOV

jpdno vasoN
"Op am SD j0u “ADS 2M SD O] "6/
{UONEPUSWIWIOIDI 1SE] INO JBY) YNM
‘ale 13A0U swisjqold

Sunum sy ] -Sunsasioul aq 03 AP 1S S1 ) ‘eonewafqold st 95U10S 3Y) JI USAD JeY)} ISUIS
no£ pue ‘Aes Aoy} jeym ueaw pue ‘ueaw Aoy; jeym Juiles are stoyine 3y Jey} sZuBooas

134 44dINO ONILIIM V

Appmb nog ‘Suuds jo yieaiq [eiqraroid ay) ‘)senyuods £q ‘st JLIOSNUBW USTILIM-[[oM
ay] -surdjqoid Sunum ng Suryidue jo swia) Ur I0UAIS Y3 UO SNDOJ A[92IBIS UELD nOL Yorym
u1 25043 a1e (12 £q) ym [eap o1 syduosnuew JnOYIp 1sow ay) Jeyl st ‘YSnoy) ‘uoleAlssqo
1se8uons oy ‘s)yousq AJQBLIBAUI OUSIDS 3y} ‘SUOISIADI Y3noayy paroxdun st Sunum oy
U9 M ‘59880 [JE UI pUE ‘Us)Ium K120 ale £[[eoid£) SUONNGLI}U0D SYIUSIS 189 Y] IoY10 oY)
18 SOUSIOS Yeam pUR pud auo je Junuum pood Suisey se pakeniod [jom se Jsowqe sI eyl Inq
‘1910 941 1 Sunum Jood pue pus U0 12 3UNIS pooF JulAey St IQLIISIP SIWIIIUWOS M JBY)
wo)sAS JAqUISUWI-PUS-OM] B WLIOJ 03 pud) syduodsnuew “)ses] 18 sousLadxs o uj ‘19A9moy
‘Ie3[o 0s sKem[e JoU SI UORHOUNSIP SYL "9[qiBiorur s1 uonejussaid oy} eyl 935 0} ‘pPuodas
pUR ‘2]qRUOSES] PUE JBINIOE SI 3DUSIOS 2Y) JBY) 2INSUI 0] “JsIy ‘aousutadxa pue agpajmouy
I19Y) JO SISBq 3y} UO ‘A1) 0} S SIOJIPI PUE SIIM3IA3I Jo asodind oy, "YIOM II9Y) UIOI] UISLIE
aAey Jey) SIYIISUI pUB SUONIBAIISQO 93 sasLdwod Ajjenuasss syduosnuew 1sy) Ul 20UDIOS,
3y} se Jo yury) o) AJerauad waas 5151807037 Jo sisifojoniad 1eym ‘spiom Jo Jomod ) 10j sy
21307 Jo swapqoad
9Y) UO 2I0W 9}BIUIIU0D UBD A3y Jeyl OS sIoyine 10j Iaised I ' sjuawadpal ayz jo
swos ayew d[ay [[im pue s3o10yo Suoim AUBW JBULIS [[IM SUOHBPUIWIWOI3I In0 adoy ap
‘faurnof & yons paaput st uoneredard yduosnuew 1e1y) Moys 03 paL1) 3ARY 9m ‘apIng siy} uf

J19mod Jo sjusunIIsul swo002q © - SpIom ° - - o180 Jo quawadpn( ‘saotoyo jo suo st Lournof sy y,
. spiom fo samod ayy g/

‘paystiqnd y1om 1nok 93s 03 Juem Loy; asnedaq
qof 11oy) Sulop a1e £ay) f11eay I 5)S0Ia3Ul InOK IABY L3y ‘OS[B ABM 2INISGO SWOS U] "nok
uey) uosuredwos Joj spiepue)s slouw usas £jqeqoid saey Loy ‘s1031ps Suraq pue ‘(jouwos 1nq
‘nof purw ‘yonuu jou) 19ded InoL Ul JUSWISIAUL IWOS SABY OP SI0JPS “I9qUISWII Ing “Iayd
uo1o9j1ad puRISP 10U PINOYS SI0YPI PUR SIOMIIASY "UI0D Y} 0} 9Fps ue OS|e S1 2197) pUy

‘11 Kes [JIm 35[0 SUOSWOS 10—PIBIY 2q JOASU [[IM puiwl
ur pey nof Jeym pue (9aea] 03 saey Lewr nof 10) a8ueyo Aew oido) ay3 ySu £poexa spiom
ano£ 198 01 Suifn aze nok ssnesaq Noeq pjoy nok Ji ing pies a1 A3y} [[oM MOy Jajjew ou
9.uom Ljqeqoid Loy you axe Lay ji ‘Kew Loy ‘pood a1e Loy J] 1032 sAry pue pajepaidde
3q Jim siySisul pue suonealssqo InoA jey) sdoy pue ueo nok se [[om Se punl ul 3AeY nok
JeyMm ABS NOX "I OJUJ 3D10A INOA 119su] 0) aaey nok uayy ‘sredonied o) uem nof pue ‘nok
sisaxa3u 51do) Jua1Ind 9y) J -onJofelp J0 UOHESIFAUOD SUINUIIU0I-I2A2 UL S| 31 1Y) SI (Jerouad
ul 9j1] pue) 30U210s 18 FuIjoo] jJo Lem [njasn y ‘[eod ay3 Jou si uondagrad ‘003 Jequiawal Jng

"qof 19yj0UE 03 U0 SA0UI 0} IARY NOA—3UNY)

sI 10308} SuIpoap ay3 Ajfensn} _mﬁzo_. & 0} 3duossnuew ay) puss pue Juisiaar dois 03 aaey

nok “uiod swos 3y ‘poo8 00) 31 xyew 03 SuILN—UI0 3Y3 O} 3PIs I9Yjoue SI a19) jng "Joded

paystjqnd e ojui 1 wIn) 03 op 01 saey sjdoad 19410 JeY) JIoM 5Y) SUIZIUIUIW JO SULID) Ul pue
JIas31 u1 y10q ‘19139q diosnueur Ino£ Suryew yim pauIaouod e SJUSWUIOD 9A0q. Yl [[Y

wistuonoafiad “//

ATVNIA

11 10§ s39s eyep 99[dwod
apraoxd 01 pafeinoous are sioyme os ‘A[PUYSpul paulelulew 3q [(IM N Ajqewnsaid
PUE ‘19153019 Jo AYSIPAIUN) SY ] B seq o7 [ "W I £q 46ojo134 fo jpuinop ay) 10} padeuew
Sutaq Apuanund st A1oysodal eyep y -pajuasaid aq pnoys suonoddfas A[uo ased YoIym
ui ‘sjeuanol ut paysiqnd aq Ued UBY) BIBP SI0W Yonwr Pajosjod aAeYy sioyine Lpusnbal,y

" -dew swos
uo £jqessjaid ‘says sjdures oy} 5)800[ 0} JUADIYNS UOHBULIOJUI 9p1Aa0id ‘Sfelauly pue $HH01

HI ITEANY SYTIONOA ANV ANIAY]I TIAN 'L oy




42 T. NEIL IRVINE AND DOUGLAS RUMBLE III

The one of us who wrote the guide (T.N.L)is essentially responsible for it—particularly the parts that
might prove incorrect or offensive. What might be called my research has involved a lifelong struggle
with words and writing, the review of many manuscripts, the editing of two multi-authored volumes,
two 3-year stints:as an associate editor with other journals, and 3 years as an editor for Journal of
Petrology. The first draft of the manuscript involved 5 weeks of intensive writing, and some material
was printed out about every other day, so most parts went through at least six hand-marked revisions,
and many went through more than a dozen. A total of roughly another 6 weeks were spent on revisions
in response to reviews by colleagues and other readers; intervening ‘cooling periods’ totaled about 7
months. Apropos of a major theme of the guide, 1 probably came to understand as much about the
subject through the writing as from the research. 1 also admit to shedding considerable responsibility
on my co-author, but ‘we’ worked much better than ‘I'—and he was helpful.

The contributions of D.R. were encouragement, suggestions, and criticisms, and particularly his
approval and support as an editor.

As consultant, L.M.L supplied the introductory quotation; did much to clarify our understanding of
voice, person, participles, and subordination; encouraged the views expressed with regard to using the
Mmm” person and not using the passive voice; and recommended the concept of science (and life) as a

ialogue.

APPENDIX 2
Principal grammatical terms

Parts of speech: the eight groups or kinds of words—nouns, pronouns, adjectives, verbs, adverbs,

prepositions, conjunctions, and interjections. .

Noun: a name, as for a person, animal, place, substance, quality, action, measure.

Common noun: any one of a class of persons, places, or things (man, city, book).

Proper noun: a particular member of a class (Jack, Ottawa, Lake Winnipeg).

Collective noun: a group of persons or objects (audience, pile).

Each type of noun can be either singular or plural. A collective noun is singular when it designates
a group acting as a unit. (The group is arriving.) And it is plural when the members of the group
act independently. (The group are writing their notes.)

Genders: masculine; feminine; common, either; neuter, neither (inanimate).

Because of the ‘his or her’ gender problem, certain nouns that traditionally have been singular are
now sometimes treated as collective nouns and used with ‘their’ (notably everyone and everybody,
as in: Everyone has their own style).
Pronoun: a word used in place of a noun (he or his).
Antecedent of a pronoun: the noun or pronoun to which a pronoun refers. -
(John lost his writing.) ‘Antecedent’ means ‘going before’.

Personal pronoun: refers to the person speaking, the person spoken to, or the person or thing spoken
of: first person (I, my, mine, me, we, our, ours, us); second (you, you, yours);, third (he, his, him, she,
her, hers, it, its, they, their, theirs, them).

Interrogative pronoun: used in asking questions (who, whom, what, which, whose—as in: who is that?
For whom is this?).

D rative pr points out definite persons, places, or things (this, these, that, those).

Indefinite pronoun: does not refer to definite persons, places, or things (all, anybody, each, everyone,
few, none, somebody, . . . ).

Relative pronoun: joins the clause that it introduces to its own antecedent (who, which, that, what,
whoever, . . .—as in: the one who is shall be; or, the finger that writes moves on).

Pronouns as possessive adjectives: (her writing; their manuscript, . . . ).

Modifier: a word that changes-slightly the meaning of another word (adjectives, adverbs, many phrases
and clauses). : ’
Adjective: a word that modifies a noun or pronoun.

Descriptive adjective: self-explanatory (good writing). -

Limiting adjective: indicates quantity (many papers).

Proper adjective: made from a capitalized name (Canadian books).

Demonstrative adjective: a demonstrative pronoun (this, that, these, those) when coupled with its
antecedent (this writing; these books). .

Adjectival degrees of comparison: positive, no comparison implied (good); comparative, compares
two persons or things (better); superlative, more than two (best). -
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Article: a special kind of adjective: definite (the);, indefinite (a, an).
Verb: a word that expresses an action, condition, or state of being (We write; it contains; I am).
Complement: a word or word group that completes the meaning of a verb (object, predicate noun,
predicate adjective).
Direct object: a verb complement that receives the action. (He writes papers.)
Indirect object: always precedes a direct object; specifies to whom the action is directed or for whom
it is performed. (He wrote Kerri a letter))
Verb types: There are three types, but some verbs can be more than one type.
1. Transitive verb: takes an object. (She writes books.)
2. Intransitive verb: does not require an object. (They write badly. It appeared slowly.)
3. Linking verb: does not express an action; connects the subject to a predicate noun or predicate
adjective (forms of to be, seem, appear, grew, taste, . . . , as in: He is a fool. She appeared angry.).
Verb tenses: There are six tenses, and each has a set of passive-voice forms. A regular verb (call) is used
here as an example, but many verbs are irregular (including write).
Simple tenses. present (I, you, we, they call: he, she, it calls); past (called), future (I, we shall call; you, he,
she, it, they will call).
Perfect tenses: present (I, we, you, they have called; he, she, it has called); past (had called), future (I, we
shall have called; you, he, she, it, they will have called).
Passive simple tenses: (1 am called, T was called, I shall be called, you are called, . . )
Passive perfect tenses: (1 have been called, I had been called, 1 shall have been called, . . .).
Verb moods: forms of a verb that indicate the manner in which the action or state of being is expressed.
There are three moods:
Indicative mood: a statement of fact. (He wrote the letter.)
Imperative mood: expresses a command or request—always to you but seldom explicitly. (Write to

me.)
Subjunctive mood: expresses a wish, or a condition contrary to fact. (If  were to write a book, 1 would

get tenure.)

Adverb: a word (commonly ending with ly) that modifies a verb, an adjective, or another adverb (writes

well; extremely good; exceptionally well).
Interrogative adverb: introduces a question and modifies the verb (when, where, how—as in: When
are you writing?).
Affirmative adverbs: gives firmness to a statement; note comma ( yes, no, not—as in: Yes, 1 am going.
No, I am not writing.).
Adverbs of degree: indicate how good, how much, how big, . . . (very, rather, too, much, so,. . .—as in:
This writing is rather dull.).
Adverbial degrees of comparison: positive (writes poorly); comparative (writes better); superlative
(writes best).
Sentence: a word group that expresses a complete thought; it must have a subject and a predicate.
Subject: the part of a sentence that tells what the speaker or writer is talking or writing about.
Simple subject: usually a noun or pronoun. (He is writing.)
Complete subject: simple subject plus modifiers. (The new typist is writing.)
Compound subject: two or more simple subjects. (Mike and I are writing.)
Predicate: the part of a sentence that makes a statement about the subject.
Compound predicate: contains two or more verbs. (She reads and writes.)
Predicate noun: a noun that is complement to a linking verb. (She is a writer.)
Predicate adjective: an adjective that is complement to a linking verb. (It seems cheap, but it is
expensive.)

Preposition: word that shows relationship between certain words (about, above, across, after, against,
along, among, around, at, before, behind, below, beneath, beside, between, beyond, by, down,
during, except, for, from, in, inside, into, like, near, of, off, on, since, to, toward, through, under,
until, up, upon, with, within, . .. ).

Participle: a verb form used as a adjective. (He ran out, shouting.)

Phrase: a word group without a subject or predicate that is used as a part of s
were a single word.

Verb phrase: two or more verb forms used as a single verb (are writing; have been writing).
Prepositional pHrase: combines 2 preposition and an object. There are two types:
Adverbial phrase: modifies like an adverb. (He wrote down every word.)
Adjective phrase: modifies like an adjective. (The page of the book is torn.)

Participial phrase: a participle with a complement or modifier. (He ran, shouting Jor joy.)

peech—i.e., as though it
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