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FOREWORD 

Thi ixth edition of " ugge tion to Author " continues and ex­
tend th United tate Geologi al ur ey' concern that its report be 
lear and und r tandable. Beginning with it fir t informal pamphlet on 

the ubje t in 1 , the ur e ' ad ice to it authors ha empha ized 
pre ·i and on i e u e of plain language-" Plain Geology ' a Dire tor 
George Oti mith put it in the title of hi 1915 e a urging' riters to 
expr s th m el e in imple, direct, and clear] understandable term . 

The need for "plain geolog " has evolved into the need for "plain 
arth ien e' and that need i greater now than e er before: For the 
ake of our er ur i al, Jegi lator , policy-making official , and the 

g n ral I ublic mu t come to under tand the re ource and en Iron­
mental limit tion of th · arth <t nd it. pro e e , and the , mu ·t b 
abrea t of the r ult of cientific investigation . 

fan ci ntifi communi ation to thi wide audience mu t be ac­
compli hed in two or more tage . Fir t will be the scientific report 
whi h will u e ientific term and phra e to con e preci e meaning 
for whi h a page or more of de cription might not be an adequate 
ub titute. V\ ritt n in 'plain arth cien e,' orne re ults rna be con­
e ed in term u ful at oo e to cienti t and the general public. Other 

re ult rna require tran Iation into impler, more general terms to 
re h all tho e who need the information. More and more " e in the 
Geologi al urv -and other cienti t a well-must a k our el e : Are 
we ommuni ating our finding in under tandable form to tho e who 
need them? If the an wer i "no," we mu t be willing to go the extra 
mile. 

Regardle of the audience our varied report are intended to rea h, 
the information and ad i e contained in thi ixth edition of "Sug­
ge tion to uthor " ' ill be helpful to tho e preparing the reports. 

Di1·ector 

III 





PREFACE 

Like the fi e preceding editions, this sixth edition of "Suggestions to 
Author of th R port of the United tate Geological 'ur e ' ( 6) 
i written primaril for author emplo ed b the ur e . For thi rea on 
" ur " appear on man page . o, too, do referen e to ur e) 

pra tice , and philosoph . But though our primar audien e 
author , we hope TA 6 will al o be used and found helpful 

b non- urve arth- i nee author , ju t as earlier editions have been 
u d and cited through many year . 

We ha e tried to follow John Ruskin's advice to sa what we have 
to " in the fe-\ t pos ible words" and "in the plainest po sible 
"\ord ." We ha e" ritten with the constant awarenes of Director V. E. 
i\ri Kel e · on ern that urve "maps and reports • • • ha e been 
rei a d in a form • • • under tandable only by other earth scientist . 

itt! ' onder that the general public lack under tanding of fund -
mental r our e and en ironmental problem ." 

Whi h i to ay that the purpo e of scientific communication, written , 
graphi , or oral, i the am a that of an other kind of communi ation : 
to ommunicat . We hope that followers of T A 6 may communicate 
' ith a littl more effe ti ene and ea e and grace than nonfollower . 

W ha e omitt d orne of the matter included in earlier editions of 
T that b it nature, quickl became obsolete; we thought the e 
hon-liv d phenom na were better left to the ur e ' te hni al- tand­

ard p ople. For orne ubject we ha e referred the reader to more om­
preh n i e ' riting of other . Earth- cience re earch, and the reporting 
of it, ha be orne too di er e to b co ered in detail in a manageable 
one- ol ume t of ugge tions. 

r 

W h( ,. qu lifi man of our t t ment 
num r u 111 n r l ." W ha e tri d to ba e our ugge tion on the 
f t that · 11 li h i a marv lou 1, ri h and flexibl language. It ha few 



re "ar an almo t infinite number of wa to xpr s 
(U. . r a ur D partm nt Internal Re enue ervice 

[1962], "Effe ti Re nu Writing 2 p. 4); we intend d to a oid 
impera ti e erb , but a good man em to ha lipped through. W 
ha e tri d to ob , and urg our r d r to do likewi th ommand 
of the late William trunk Jr. of orn 11 Uni 
' ord . ' and " add our own admonition, 

Zealou reader rna di o r h r within in n i t n i 
violation o[ our O\ n pr pt . If the do, it won 't b ne ar 
u . Our tor "ould be that we did it n purpo e, to illu trat 
philo oph that ' ugge tion ' r ugge tion , intended to b applied 
' ith common en and with the knowl dg that there are man wa 
" to xpr almo t an thing.' 

E.E.B. 
E.B.E. 
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SUGGESTIONS TO AUTHORS 
OF 

THE REPORTS OF THE 
UNITED STATES GEOLOGICAL SURVEY 

PUBLICATIO S OF THE GEOLOGICAL 
SURVEY 

The Act of Congress which created it in 1879 established the obliga­
tion of the U .. Geological Sur ey to make public the results of its 
inve tigation . These published reports have fallen into two general 
categorie , cartographic and textural, each with upplemental ro -
data a needed. The cartographic reports ha e con i ted of topographi 
geologic, and h drologic maps and atla es. The textural report a! o 
have been published in such varied serie and format a were be t 
suited to the material at hand. 

For a few ear the ur e 's artogra phic and textual report ap­
peared only as inclusions to annual reports to the Secretary of the 
Interior. The first of the separately published book-report series, U.S. 
Geological Survey Bulletin I , and the first "Mineral Resources of the 
United tates" (for the calendar ear 1 82) were published in 1 3. 
Since then, man book reports and map ha e been published to 
record re ul ts of investigations of the ph ical features and re our es 
of the Nation and of part of the Earth and of the universe. 

The individual publications of the Survey through 1970 are listed 
in two catalogs, ' Publications of the Geological ur e ," that co' er he 
periods 1 79-1961 and 1962-70. Supplementary monthly and annual 
lists of report publi hed after 1970 will be periodicall combined into 
other catalog . The catalog and supplementar lists, which rna be 
obtain d free from man ur e office ontain direction for ordering 
a aila le li t d item . Ian earlier urve publication are out of 
print but rna be on ulted in ur e libraries and in public and in-
titutional librarie . 

ur e emplo ' e rna be i ued free opie of an ur e publication 
that are available and are need d for official u e. 



2 .· ' ' G£. TIO~ . TO T HOR.· 

In add ition to report publi hed under it own imprint, the ur e 
relea much of it in tiga ti e information through oth r media. 

hou and of , ur e -generat d report ha e been publi h d by a­

operating F d ral , tat and foreign go rnmental gen i , and other 
thou and ha e been publi hed in ientifi and t chnical journ Is . 

. ur e author hould be orne familiar with the parti ular ur ey 
rie or out ide m dium toward v. hi h their report i pointed for 

publica tion. ~lo t publi hing organi za tion ha e st le manual or 
t chnical . tandard for guidanc of their would-be ontributor . " ug­
g . tion to uthor " ( ) i con erned main! " ith the expo itional 
text that on titute the urve ' book report and upplement it 
atla e and man of it map . orne non- ur e t Je guide are li ted 
and nnotated at the end of e tion on " h Human F·1 tors" (p. 13) 
and "R eport hould be Intelligible" (p. 27) and in " dditi nctl id: 
for Writer " (p. 2 -31). 

The urve ' current! (1977) a ti publication erie ar li ted 
below. 

Book publication 

Profe sional Papers 
Bulletins 
Water- uppl Papers 
] ournal of Re earch 
Circular 

ontechnical publication 
Earthquake Information Bulletin 
Water-Re ource Investigations 
Water-Resour e Data Report 
Technique of Water-Re ource In e tigations 
Report available through ational Te hnical Information er ice 
United tate Geological ur e Annu 1 Report 
Open-file report 

Maps 

Geologic Quadrangle Maps 
Geoph sica! In e tigation Maps 
Miscellaneou Investigations Series 
Antarctica Reconnaissance Series 
Geologic Atlas of the 'Moon 
Coal Investigation Map 
Oil and Gas Inve tigation ifaps and Charts 
Miscellaneous Field tudies Maps 
1ineral In e tigation Re ource Map 
pecial geologic maps (includes tate and ational geologic map ) 



P BUCATIO . OF 'I HE CEO OGIC L .' R\' EY 

H drologic lnve tigation Atlase 
tate water-resources in estigations folders 

State h drologic unit map 
ational Topographic Maps 

Standard serie maps 
1: 24 000-s al 7 Y2-minut 
1:62 500- cale, 15-minute 
1 : 100 000-scale 
1 :250 000-scale 
1: 1 000 000-s ale International 

Map of the World 
Special maps 

ational park and monuments 
Orthophotomaps 
Orthophotoq uads 
County maps 
State maps 

ational Atlas products 
Maps of the United States 

3 



CHOICE OF PlJBLI A 10 FORMA 

Sele tion of the appropriate publication format or medium r quires 
con ideration of ize and hara ter of primar audi n , of d gree of 
perman n of the information, of iz and chara ter of illu tra tion , of 
imm dia , onomi , pre edent, and, p rhaps of lea t imp rtan e, 
per onal preferen e of th author and hi uper i ·or. • x pt for re­
ports de tin d for scientifi journal , the ubj ct matter and iz of the 
manu cript have le to do " ith the hoi e of publication medium than 
do orne of th other fa tor li ted. If report i need d qui kl b a 
small audience and i likel to be of ephemeral intere t, it rna be re­
lea ed in the une ,· op n file or publi h d a a ir ular rath r than 
in one of the mor formal erie . A it i with book report o it is with 
map . The Geologi Quadrangle (GQ) map eries ha rigid re tri ti n · 
as to ba e cale, and size, i in olor, and repr ent a high de lopm nt 
of the cartographer art. map tha t i a a ura te and perman nt a a 
GQ map but that show an area diff rent from that of a tandard quad­
rangle u uall will appear in one of the other map erie . o, too, will 
one that doe not require color or that emphasizes onl ertain fea­
tures, uch a geochemical anomalie or h drologic characteristics of the 
terrain. 

Man of the factor listed above apply also to non-Sur e publica­
tions. The author can determine a journal's preference as to ubject 
matter, arti le size, and illu tration poli b exammmg re nt ex­
ample of the eries and b tud ing the journal s own tatement as to 
polic , pecification , and hint on t le. u h ta tem nt are printed 
periodicall a front or back matter in man journal , and th ca n b 
obtained by writing to the publishers. 

Mo t final deci ion as to publication media for pecifi reports are 
made b authoritie higher than the author, but he hould eek ad ice 
and tentative decision a to his probable outlet early in the manu ript­
preparation proce ; onl then can he efficient! plan and prepare the 
illustrations, text, and tables. 

4 



HE SURVEY PUBLICATIO PROCE 

he urve publications proce rna be defined a the tran forma­
tion of raw field, laboratOI , and other re earch data into fini hed 
cientifi report . In general, a "Sur e publication," a the term i 

u d in thi book i a textual or artographic report that i made 
a ailable for public in pection on authorit of the Director of the 
Survey. 

When the author ha ubmitted hi fini hed (he think ) manu cript 
to hi uper i or, onl the fir t lap of the long ob tacle-filled and time­
con uming pro e s of tran forming raw data into fini hed publi ation 
ha been completed. 

The report will fir t be re ie' ed for cien tific aliclit b peciali t 
within the originating branch and within other branche and Di i ion 
for examination of part r lated to tho e unit ' field . The re iewer ' ill 
point out an weak or doubtful pot in text and illu tration b mean 
of marginal note or interlineation, or (if their questions, critici m , 
and ugge tion are numerou or in ol ed) b attache~ memorandum . 

The author hould gi e e ery comment thoughtful con ideration. 
Where ugge tion are a ceptable he hould make the appropriate 
hange or corre tion . Where he differ with the re iewer he hould 

indicate on the manu ript or on the margin of the attached memo­
randum ' h he differ and whether he ha made an hange . If the 
differences of opinion are ub tantial or if there eem to be mi under­
standing , the author rna explain hi iew in written comment and 
atta h them to the manu ript. Where pos ible, informal con ultation 
and di cu ion between the revie' ers and the author are high! de ir­
able to clarif viewpoints and reach agreement. 

If the report i to be open filed or i to be mad a ailable on! , 
through the a tiona! Technical Information Service, the author'· 
labor are don once the Director has approved release; hi · Di i ion' 
publi ation unit will arrange for depo ition of the material and for 
announ ement of it a ailabilit in the month! ' New Publjcation of 
the olo i a l urYe . ' Report to be relea eel in the more formal Pro­
fe ional Pap r Bull tin W a ter- uppl Paper, ir ul r and ariou 
map and atla erie will be ent to the ur e ' Publication Di i ion 
for a ompli hment of publication. 
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In the Publi ation Di i ion, the "mill ' copie a nd the author· orig­
inals of the illu n·a tion will b ent to the art graphi unit for pr pa­
ration for printing. manu ript " ill g to th editing unit for 
re i , of omplian e ' ith ur e 1 ubli a tion t 1 and to b marked 
fort 'Petting. After thi gm nt f th Publi a tion Divi i n pr 
ing i complet d the edit d manu cript " ill b s nt t th author ( r 
final re ie' before t pe etting. 

In tran mitting the edit d op for re ie' , the Publi ation Di i ion 
urge author th t " OW i the time to correct xi ting error . or­
re tion that arc m de later 'tt proof t·tg ar tim · n uming a nd 
expen ivc. In proof, hange in t xt ' ill be limit d a lmost ntir l to 
error oft pograph or fa t, and hange in an will be limit d to major 
error of fa t. " nd th ooner the author appro es and r turn th 
edited material to the Publication Di i ion, the ooner the n xt step 
in the publi ation pro e s, tha t i , the actual setting in typ , an b 
completed. 

fter t pe etti ng, the author · i furni hed proof of th text and 
illu tration , together " ith th original m nu ript materi 1. For ug­
ge tion on proofreading, ee pag 112- 11 5. T he a uthor- orrc t l pr of 
i re turned through hannels to th print r, ho rre t hi t 'P tting 
and print the report. 

When the report ha been printed and bound and i ready for dis­
tribution, the author " ill be furni hed a limited number of copies of 
his book, map, or ur e re e reb-journal article. 

The ur e publi at ion pro rna e m lm and ponderou , and 
indeed it i . 1 he Publi ation Di\ i ion and the op rating Di i ion, 
stri e con tantl , but not alwa ucce full , to reduce the time elapsed 
between initial ubmi ion of manu cript and release of pr inted report. 
Man factors enter this time problem, uch a change in prioritie , new 
program and project , reorganization , rea ignment of re pon iblc 
individual , failures to et and enforce at tain ble dead line , hange in 
appropriation or a llotment , acceptance of re igna tion or r tirement 
without Ieanup of report obligation . uthor them el e often are a 
ignificant part of the rea on for dela ed publication. hanging intel­

lectual intere t , with con equent tenden to drop the old in fa or of 
new pur uit , rna affec t progre on a report. Whate er the rea on, a 
glance at a lmo tan manu cript ro uting heet ' ill how that th e ma nu-
cript ha pent more time with the author- betw n t hni · 1 r iews 

and re' i ion , between ed iting and au thor-appro a! and bet" een re­
ceipt of proof and completion of author proofreading- than it ha 111 

an other unit in the publication proce . 

The step of the urve publication proces outlined abo e appl to 
the routine report. If a report has orne pecial urgenc , it may be gi en 
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the "ru h treatment, in the course of which some of the steps rna be 
tele oped or otherwi e varied. But the end product will be of higher 
quality if the author and hi super isor o plan hi work that hi report 
can be printed in the establi hed publications process. 



H HUM F OR 

W hav d mechani publi ati n pro 
but th pro m ar p ints at "hi h 
human fa tor cnt r tron -I , " h r go m t go. ld a ll th meet 
wg hould b harmoniou and muttnll pr fitabl I ut th 1ubli a­
tion " orld i f our no more id al than an oth r w rid, ·t nd h r , 

m et brui 
he point ' publi ation pro c wh re the mo t brui 

o ur are ''h r author meet r i wer and wh r auth r m t ditor. 
he meetin f no t'\\ o f th e e ·o an be th ame o n 

m nt pro dur an b tab! i h d. Out· ugg tion i that all 
hould at a ll tim and in all ir urn tan exhibit ourt 

and mutual prof ional r pe t. Re i wer and ditor 
their ug e tion ta tfull ' · The author hould re ei with 
an open mind and h hould r m mb r that h 
of th publi ation group and tha t ther memb r a l o 
ha ere pon ibiliti to th un e and to th r of ur r port , 
The author hould k p in mind, too tha t h i not th o" n r of hi 
report. The ur e pa hi alar , furni h him offi , 1 borator , 
librar , and oth r facilitie -and m n the r ult of hi re ear h. 

Howe er, uch limit d re tr i tion a the ur e publi ation pro 
ma impo e on the author' "freedom of pee h" are onl for the pur­
po e of in uring ientific alidit and intelligibilit within the limit 
of accepted liter r u age to the au i n for" hi h th pap r i ' rit-: 
ten. The ,, arm " el om that mo t urv -gen rat d and -r 'i " d re-
port recei' e when ubmitted to non- cientifi publi hing organi-
zation for publi ation te tif to th of "the tem." 

R VI w · R 

A ide from the writing of the manu cript, the techni al ( riti al) re~ 

iew i po ibl the mo t important tep in the tran formation of re-
ear h re ult into a publi hed report. h author i to 1 t hi 

" ork· a fre h objective look b om one el e i e ential in ord r to pot 
error in fa t or rea onino· in on i ten ie , or poor or ·a nizat ion a nd 
pre entation that rna ob ure what th a uthor ha tri d to a . ~ en 
though it repr ent the be t rea oning xpo ition and orga niza tion of 
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which the author i apable, e\ er manu ript v\ ill benefit (ron 
con cientiou · techni al re iew preferabl b n o people-one " ho i 
thoroughly familiar with the subj ct matter and one who i not but 
who can more nearl repre ent the a erage reader. 

In assigning reviewer , the uper i or should choo e them arefull 
and hould tr the importance of their job . he ' hould kno" that, 
though the upervi or ' ill rei hea il on their judgment , he will also 
be re ie' ing the quality of the re iew in the cour e of uper isor 
appro al of the manu cript. Inadequate review lead to problem and 
dela in the publi ation proce and to publi ation that are di ap­
pointing to author, publisher and reader alike. Technical re iew is 
mandatory ' ithin the Surve and in mo t other re earch organizations. 

The critical technical review of the whole paper i di tinct from 
and common! precede , uch pecialized re iew a those for geologi 
map , u age of tratigraphic and geographic names, and the like. 

Mo t of the rest of this section i taken without much hange from 
Cochran, Fenn r, and Hill (1974) and from "Sugge tions to Critics," 
a paper for internal ur e u e which i on file in ur librarie . 
" ugge tion to Critic wa " ritten in 1949, but it contain ad i e to 
re iev er and a uthor hich is a pertinent no a "'hen it ·wa written. 

The m in attention of the ritical re iewer will be fo u. ed on th 
cientific ontent: Has the author drawn conclusion from insufficient 

evidence? Ha he overlooked alternati e h pothe es? Are the fact well 
docum nted and correct a tated? Doe the paper contain dio-re ion 
or di u ion of contro er ial h) pothe that might better be ex i ed 
and publi hed el ewhere? In view of the I robable audi n e for thi 
parti ular paper, is th empha i a c ptable? Do the fact hown on the 
illu tl-ation oincid with the de cription and interpretations of them 
as given in the text? re the illu u·ation legible, complete, and in cor­
rect form for the publication intended? 

h ritic ' ill al o ' at h for error of omi ion and ommt ton 
that would reflect on the author or hi emplo er, uch as : perm1 swn 
to u , and proper acknowledgment of bon-owed data or ideas (e pe­
ciall ompan ' confid nti al" materi I); redit to ollaborator ; and 
adequa of referen e cited in term of profes ional ethic . The author 
will recei e mo t of the prai e or blame for hi report, but in thi he 
i not eparable from hi mplo er and an thing that refle t on the 
one a! o r A. t on th other. 

p 
hi m n m thod for re iew of a manu cript. earl 

find h w v r that the do their be t and mo t 
helpful revi " oiding int rruption and ta ing ' ith a manu-

ript until there i ' mpl t d. he thoughtful te hnical re i w i 
too important to th author to the mooth fon ard progr of th r -
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port, and to the ultimate reader to ju tif an thing but the re iewer's 
undi ided attention. 

Fir t, the entire paper hould be in pe ted quick! to obtain an idea 
of the general form of th r port, of it weak point and of it m age 
for the audi n e to whom it i addre ed. On a econd and more care­
ful reading of both t t and illu tra tion , II th item that rais 
que tion r that need further attention hould be noted. orne critic 
mark tran po ition or write comment dir tl on the manu ript, but 
man pre£ r to id ntif que tionable pa ag with k numb r and to 
build up a runn ing li t of querie , comment , and, if neces ar , ug­
ge ted rewrite . Illu tration should be marked lightl , if at all, and 
leaders hould be u ed between map f ature to note on the margin. 

nother reading of manu ript and f tentati e omm nt houlcl 
re ult in a final li t of clearl expre ed sugg tion , amended as neces-
ar from the original one . Thi tep hould be follow d b n o erall 

re ie' of the manu ript. It good point (which all manu cripts have) 
should be empha ized, but the bad and que tionable qualitie must also 
be tated forthright! . ar a m and wi e rack hould be a oided. 

If the paper require further review b others, a for a subject on 
which the critic feel incompetent, the re iew should o tate. The re­

iew hould tell the author and hi upervi or, in general term , what 
the need to know about the qualit of the manu cript and what needs 
to be done to make it even better. 

The critic will probabl find it difficult to eparate his re iew of the 
technical content of the manu cript from its presentation. Words, 
phra e , and paragraph are tool for reporting to other the fact and 
inference that are in the author' mind, and if the tool re dull or 
ill-cho en, the report will not be und r tood orrectl b the reader; if 
the fact and inference .are poor! under tood, no kill in presentation 
can hide their we a kne se . 

Howe er, adequate critici m of a manu cript i ine itably a two-sided 
problem: (a) examining the oundne of the data, rea oning and 
conclu ion (technical reviewing), and (b) helping the author to 
tran mit hi idea into the mind of the reader with a minimum of 
di tortion (editing) . The critic mu t use his own best judgment in 
treading the narrow path between techni al review and editing. He 
should feel free to ugge t an change in or anization expres ion, or 
other facet of the pre entation that might make the report more under-
tandable and u eful to the reader but both he and the author should 

stand read to defer to the editor's later sugge tion on these matters. 
The critic should rewrite no more than is nece~sar to test his in­

terpretation of a tatement in his own mind; few authors learn much 
from being poon fed, e en when the critic's revision results in marked 
impro ement. If the entire paper, or significant parts of it, requires 
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rewriting, the critic hould a so. Gi en pecifi advice a to hi paper 
deficiencie , the author hould be able to do a better job of re i ion 
than can an one el e, and he will learn from the experience. 

Author seldom belie ·e it until they become technical critic them-
e! e , but the fact i that near! all ritic are people of good will, 

genuinely tr ing to help the author. Critici m i at be t a thankle 
job, done b people who would much rather pur ue original re ear h 
than review manu cript b other . Rarel , the ritic rna run aero a 
gem of new thought in hi own pecialt ; if he doe , he will be grateful 
for the criti al a ignment. fore often, hi job will be a terile on 
for him per onall , done in the knowledge that hi help i a like! a 
not to up et or antagonize the one he is tr ing to help. 

The author, then, should approach the critics's comment on hi 
manu ript with an open, cool mind. He mu t realize e er omment 
de er e hi thorough and objecti e consideration. orne criti al com­
ment may eem at fir t to be o wrong as to impl gro carele ne , if 
not downright stupidit , on the part of the critic. u h impli ation 
are almo t certain! wrong. The author must a sume that the more 
" tupid" a critic' comment , the more the original manu cript de er e 
careful restudy. Surel something in the expre ion, the fact pre ented, 
or the rea oning led the critic astray and cau ed him to make the 
"stupid" comment or mark. The critic has read the manuscript more 
carefully and with more background knowledge than will the ultimate 
reader· if he mi sed the author' point, o too will the reader of th 
published report. 

Most differences between author and critic can be re ol ed by frank 
dis u ion face to face, if po ible, but in writing if not. hould dif­
ferenc per i t, it rna be nece ar to go to higher authorit to a k 
for a new review b a di intere ted part , or to arrange for a joint 
study of the original field or laboratory evidence. 

Papers b ur e authors that are ubmitted to out ide journals for 
publication are common! gi en an additional round of t chni al 
review by the out ide organization. The journal editor usuall recei e 
many more manuscript than he can publi h, and he mu t choose tho e 
papers that be t fit the need of his particular audience and that fit 
within the poli ie and restriction of hi organization. To help him 
in hi decision , the editor rna eek the advice of one or more ritic 
who are pe iali t in the ubject matter of a particular manu cript. The 
author will be well ad i ed to ac ede graceful! to the journal editor 
poli ie . If hi re ear h and onclu ion are ound the " ill tand up 
to ad iition 1 te hni al re iew. And if hi paper i accepted, it will 
probabl be publi hed prompt! ' and will be een b the audien e mo t 
intere ted in it. 
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A THOR A EDI 

n , publi hing unit that h m r 

R 

dit r and 
t 1 . Man 

nt Print­
h R 1 rt of 

guid · and l hni al 
and op r ting unit . 

i ' r and 
author, in turn, mu t 1 a' arc that 

land t mp raril in pia of th read r and if 
u tom r th r ader i n t ah a right h i till th final 

uth rit on th alue of the publi ati n. Too th dit r t , th Ia t 
in pe tor, the la t po ibilit of a ing th author and th ur from 
publi hing an embarra in o erlook d rror. 

But editor em to gall author e n more inten i el an , t n-
i el than do riti al re iev er . The ditor, b ex1 ung, appar ntl 

violate the author' en e of territor . In a di u ion of auth rial 
p hology, Tich (1966, p. 309) note that an author' " feelin ab ut 
hi writing are more en iti e and tend r than hi f clin about hi 
performan e in hi ien e or te hnology. • • • An engin r " ill de­
fend at length a dar gling modifi r or a pronoun without ante d nt 
[a though he had be n a u ed of ha ing a 'per on lit d fe t'], but 
he will corre t an error in engin ring the moment it i p int d out 
to him." Tich peculate that unrelated famil matter , financial 
worries, and e en marital probl m may affe t an author ttitud 
toward the editing of hi " ork. nd the editor ne er a e to be 
dumfounded at the inten it of the author' obje tion to what the editor 
think of a a minor, needed correction. 

The editor, then mu t remember that editing i not an x ien 
and that it ' the author' name tha t i going on the titl page, th 
ba kstrip, and the librar card. he editor him elf i going to a name­
les gra e; hi ugge tion therefore hould be tentati e, tactful and 
ne ded, and marked in incon pi uou pen il- never, ne er in red pen il 
or in ink. 

On the other hand, kill in ientifi r r h i n t 
with kill in communicating the re ult of that re earch, an " nting 
skill ar acquired in the a me ' ay a other arti tic kill -b long, 
conscientiou pra tice. o the author might remember in humilit that 
one di ertation doe not make a writer and in charit that the editor 
rna al o ha e put orne pride and heart' blood into his work. uthor 
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and editor both hould a oid T' and I ou'' m dealing ' ith a h 
oth r· trictl imper on l ourte y hould be maintain d no matter 
how tightl the teeth rna be lin hed. hu om of the more terco­
typed author- ditor di agr ment rna be a oided: 

l. "You changed m meaning." o liche i quite o timeworn L an 
editor a the pain d cr of a not-too-lucid author I You hanged m 
meaning. tet !" Of all things an editor ne er intend to do to hang 
an author' meaning urel head the li t. If th meaning i ambiguou 
or oth n i e not clear, it i part of the editor' job to tr to clarif it. 
And if the ditor gue e wrong as to the intended meaning the author 
should bear in mind th t the editor poor oul ha probabl read a 
man te hni al arth- ien e paper a an potential reader, that the 
reader i unlikel to be an more gifted ' ith intuition than wa the 
editor, and that therefore a re" ording i in order, by the author if th 
editor· i not ac eptable. 

2. " geologi t [or a h ·drologi t, or a paleontologi tJ ·would und r­
tand. ' Th t' a rna be· but e\en if a geologi t or a h drologi t, or a 

pal ontoiogi t ' ould under tand, the ur e like it report to ha' e 
orre t gramm r, lear ntax, and logi al organization· on i tent u e 

of te hni al terminolog ; pertinence and corr t id ntifi ation of table , 
illu tration , nd bibliographic reference ; oincidence of geographic 
lo at ion a gi en in th text and a hown on the map ; corre t arith­
meti total of m a ured tratigraphi olumn ; and undangl d parti-
cipl o forbearance mu t be accorded the editor. 

of a m riad of tri ia or 
to be argu d o er but 

that, let u hope in the 
11-organized, unambiguou 

3. " itpicking. True, true. Editing con i t 
nit , er f w important enough in them el e 
editing i a riti al pha e of the whole pro 
end produce a tight, logi al, coh i e, w 
well-indexed ur e report. 
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OBSTRUCTIO S I THE WRITERS PATH 

Man ob tru tion lie in the path of the te hnical writ r. Re o ·ni ­
tion of ome of them, and of their cau e and treatment, rna mak the 
path easier for the oung writer, though it i eldom mooth e en for 
experienced writer . wio t of the e ob truction or roadblock , or buga­
boo , are at lea t partl p chological , and the are pre ented here with 
apologie to the profes ional p chologists. 

E er writ r an ' rite more ea il under om ph , i a l and p 
logical condition than under others. It is important to recogniz 
per onal idio n ra ie. and to humor them a far a po ibl . om 
ph ical condition , uch a offi e pa e, lighting, and room tempera­
ture , may be be ond the writer' control. Some per onal preferen 
too, are ob iou 1 unattainable or o wrong that the hould b a oi led 
or changed. On th whole, however, an thing that makes the writer 
more comfortable will al o make his thought flow mor ea il from hi 
mind to his paper. 

One writer rna prefer to use pencil and rna e en feel mo t om­
fortable with pen ils of a certain hardne · another may ' rite mo t 
easily with a pen- on yellow paper. till another rna find that hi 
thoughts flow be t dire tl into a t pewri ter, or he may prefer to pre­
pare even hi fir t draft b di tation to a machine or to a tenographer. 
Some writer find that the an re i e and improve a manu cript only 
after it i t ped; for other writer a manu cript t ped i a manu ript 
sacredly immutable, wherea the can make hange in a pen il d 
version without compunction. 

Some writer do their best thinking, and writing, on a couch or with 
their feet on the de k, or per hed on a drafting tool. Others r more 
comfortable, and more productive, seated in a c rtain kind of chair. 

One writer rna prefer to accumulate hi entir manu ript in rou h 
form before ending it to the t) pi t; others prefer to have egment 
t ped a the are produced and to re i e and poli h the e egment at 
odd moment ' hil other gment are being drafted. 

orne people re t their b t in th morning oth r lat in th day 
or e n at night. But fe, people an produ e good manu cript for 
hour at a time o th " rit r hould re er e hi "b t' hour for' riting. 

15 
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R eading, tud fi ld not con( ren and the like a n fill th e ther 

hou r . 
hi li ting of p for 

ev r ' individual ha at: • r writer hou ld identif 
hi own idio yn ra i and humor th m to the xt nt p ibl 

t th out t [a writing a ignm nt n arl through 
a ge tation per iod. It dura tion ommonl ri mor or 1 dir tl 
with th iz of the job ah ad; it ma la t from a f w minut for a 
brief t hni a l or admini trati m m randum t e ral we ks or 
long r for a major r port. hi p riod i one of m ntal and ph i 
an ui h. he woul -b writ r w 1 me interruption and i eldom 
a to int rrupt ing the ' ork of other . H ma ha e tr ng guilt 
f eling · tha t he i a ompli hing n thing nd i loafin on the job-
and ma gi hi oll agu th am imprc ion. Hi vi ibl p r clu 
ti\ it i almo t nil. 

hi ge tat ion period i a n e ar t \ riting good r -
port · the mind i bu with fact , pl n dream , an I id a . Initial! 
th e arc forml , di ord r d , and onfu d, but b a ombin tion of 
con iou a nd u b on iou pro 
form, and order. Wh n the e pro 
i read · to begin gi ing birth to hi report. 

ume ub tanc , 
tion th ' ri tcr 

The ge tat ion di omfon rna b a ll iat to ome xtent: Fir t it 
hould b r ognized a a norma l and na tura l proce , ommon to all 

' riter · thu , pati n e ' ith him lf (a nd po ibl a l o pati n n th 
part of an und r tanding up n i or) i ne ded. ond the writer 
mu t con ince him elf tha t he r a ll ha om thing to writ - that he 
ha done the ential ' ork nd thinking in fi eld la orator and 
librar and ha information tha t hould be gi' en to other . hird the 
\ riter mu t begin to' rit . tarting an wher in the r port, on the mo t 
appealing egment or not, he mu t put " ord and thought on paper. 
The fir t fe" page ma be di ord r d and meaningle ribbling but 
soon the mind clear , and meaningful and u abl n t n or e en 
whol page app ar. t tha t point the g tation period i o r and the 
report i Ia unched. 

E en after hi report i ' ell underwa and man thought ha e been 
tran ferr I to pap r, th writer ma find tha t hi mind ha gon bla nk 
and hi fon ard progr ha ea ed. Thi ment 1 blo k imilar in man 
re p t to th g tation period, ommonly o ur at the b ginning of 
work on a ne" gm n t of the re ort. 

1\ti enta l blo k ma impl reflect temporar fat igue from the ph i a! 
a pect of writing. fore often, refle tion will how the writer either 
that he i ignorant of ome of the needed fact or el e tha t he has o 
man fact that the fail to me h into a coherent whole. 
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Se era! po ible remedie are a ailable for mental blo k . One i to 
identif the problem, to fa e it quare! , and to think it out, ' ith or 
without con er ation or ad ic from olleague . mor likely olution 
i a po tponement of work on the blocked section. As i true of the 
ge tation p riod, po tponement '"'ill allm time for the ubcon ciou 
to take o r or for a cumulation of new fact if the are needed. Wh n 
th writer then r turn to the problem ection, the block probabl " ill 
ha di ai peared. 

E en the b t of ' riter rna turn out a report containing a segment 
wh r in the writing eem confu d. he writer him elf rna di co er 
thi de£ ti c egm nt' hile rereading fini bed pan of hi manu ript. 
Mor oft n, it i a technical r iewer or editor ' ho fir t ee e iden e 
of confu ion. 

uch a confu ed pas age in the mid t of an otherwi e ' ell-v ritten 
manu ript i a ure ign of confu ed thinking and u uall repre ent 
eith r a ub on iou CO\ rup of ignorance of the particular ubje t 

matt r or of inadequate rea oning applied to it. One r medy for a 
pa ag of onfu d ' riting i to I arn enough about the ubject to 
permit lear thinking, hence a cl arer revi ion. Anoth r po ible remed 
and on that hould be thorough! con ider d i to drop the fault 
egment ompl tely or to plan to publish it in a eparate paper. ot 

e r thing on a gi en ubj ct tha i in a writer' head or notebook 
need appear in a ingl omprehen i' e rep rt . The egment that i 
mo t diffi ult to write rna on ern data that ha e recei ed inadequa te 
thought preci el becau e th e) had little bearing on the main ubje t. 

final ob ta le that rna mak a writer' ath anything 1 ut mooth 
rna be t rmed the " fini h-lin letdown. " Thi problem affe t nearl 
all writer . Ito ur toward the end of the writing pro e , ju t a Ioo e 
end ar being aught up and the final manu cript i being readied for 
review b uper i or and technical criti . uddenl the v riter be­
come ob e ed ' ith feelin that hi work i wa ted and meanin lc . 
It eem to him that either hi ubject i of little or no cientifi import­
ance or that he ha adduced no fact or theorie that are not alr ad 
wide] known to fellow cienti t . 

The rem d for the pro lem i to realize that it repre ent a normal 
p cholo i al letdown that i ommon to all but the bra he t and mo t 

If- nt red of writer . On e thi realization i reached, it hould be 

hi 

1 r car h work '"' uld n t h c 
and that for the time being at 
than an 1one el e bout hi ub­
the ' rit r· dut and hould be 
to other . 



OF OBLI YATIONS DU IES ETHI 
GOOD PRACTICES 

ANl) 

From raw data to fini ·heel report, the author i onl the first among 
eq ual who ontribut to the end product. ritical re iewer , editors, 
illu trator artographer , printer , and di tributors pla e entia! roles 
in the publication pro e . he fifth edition of " uggestion to Au­
thors" remind a uthor tern! on page 1 'that the Survey ha a pro­
prietar intere t in a ll their manus ript reports and as proprietor may 
eli po e of the report or req uir that th y be changed before publica­
tion, a it ees fit. " ctuall this "propri tary intere t · ha alwa been 
exerci · d with the gentle t of re traint and ' onl to the extent of eeing 
that a report i ci ntifi aJI and techni all ound, will rea h th proper 
audience, and will refl ct redit on both the Sur ey and the author." 
But if a Survey report i not a one-man show, the author remains the 
star of the ca t. 

This author-star of the large team that i in olved in adding hi 
report to the lit rature of earth ien e m e to the t am, to him elf, 
and above all to the ur e the ltighest of ethical c;tandard and pro­
fe sional practice , a few reminders of which are summarized here. 

l. LEARN TO WRITE 

As a tax-supported in titution, the Survey is obligated to make the 
results of its re earch a ailabl to the public. It mu t therefore require 
publishable reports from it re earch staff, and a primary duty of the 
young research- taff member i to learn to write as ' ell as he po ibly 
can. To a large extent it will be up to him to be hi own teacher, per­
haps on his own time. The onl way to learn to write well i by copiou 
practice, and cientific re earch in and of it elf seldom involves much 
practice in writing. A econd- ear journalism tudent, taking advanced 
reporting, feature- tor ' riting adverti ing- OJ y writing, and perha1 s 
short- tor writing on the ide, might produce more "plain" pro e, 
omitting " needles word ," in one term than a topflight re earch cien­
tist would ha e occasion to in a lifetime. o let us emphasize and re­
emphasize: The onl way to learn to ' rite i to practi e writing. 

18 
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The ur e scienti t who take the trouble to train him elf to writ 
w 11 ' ill like! find that what i good for the ur e i al o good for 
it ienti t . A few ienti t manage to achie e tature in their pro­
f ion b mean of the spoken word, but a uter ,. a to recognition i 
b producing high-qualit publications in whate er quantit the ien­
ti t an manage. Thi tendenc in the cientific (and a ademi ) world 
to equate fitne for ad ancement ' ith number of publi hed r port 
rna be right or wrong but it i a r alit -perhap becau e publi hed 
report are ea il mea ured e idence of a cienti t 1 produ ti it . E en 
the rare scienti t " ho i immune to the normal need or de ire for 
promotion and finan ial ad ancement will find that profe ional r og­
nition u h a ele tion to fellow hip or high office in cientific o ietie 
is ba ed more on hi publi hed writing than on an thing el e he ha 
a compli hed. 

he ur e cienti t i not likel to become a 'great writer, I if for 
no other rea on than that he probabl won't g t enough pra tice, but 
he mu t not beli e that "geologi t' and "good writer' are a contra­
diction in term , nor hould he convince him elf that ' riters are born 
not made, and that he wasn t born a writer. Few writer are "born"; 

en great writer become writer the arne wa Paderew ki b arne a 
great pi ni t; b practi ing, and practi ing, and practicing and prac­
ti ing orne more· b ' riting and writing and writing or perhap b · 
writing and rewriting, ' riting and r writin writing and r ' ritin ·. 
_ n minent juri t belie ed there i no u h thing a ' good ' ritin ·": 
there i onl good rewriting, he belie ed. 

The only wa to learn to write to practice writing but broad 
reading nriche the o abul r a well a the mind and o c ional 
anal ti al r ading rna be helpful: ake a pa age that eem unu uall 
effecti e and tr , word b word, to determine hov the ' riter achie ed 
uch effecti enes . Or take a pa age that eem unu uall ineffecti e and 

tr , word b word, to determine hm the ' riter achie ed uch ineffec­
ti en . How would ou ha e ' ritten it? Rewrite the pa age a few 
times and compare with the original. 

here are man grammar technical manual , t rle uid lo arie , 
word-u age guide , dictionarie handbook and other aid for the 
need author. l\tio t of the e referen e an be helpful within the limit 

f their parti ular ope. uthor h uld be om famili r with a ' ide­
enough range of aid to o er their need . 

ttendan e at ' riting la nd onfer n e , parti ularl tho 
that in lu 1 one-to-one ritici m i profitable to orne ' ould-be author . 

h " eakne of man u h effort i that the reall qualified critic 
rna not be a le to bring him elf to point out in cold blood ju t how 
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poor th wd 
u h bruta lit 

a nd the tud nt' g might not ·ur i e 
u1d infli t it. 

' o r 1 at: ' ri t 

\Vriting and 1 arning t ' rit 
di ouraging job , but th ur 
him lf t 1 arn to ' rit a ' 11 a 

2. BE A RA 

writing. 
in and 

ur and to 

Probab1 it hould hav b n Ji t d fir t, but th ubj t i deli at . 
and \\' t nd t put off the di comfiti ng. H w ' r I n · x peri n 111 

the publi hing fi Id ha hm n u the ne d to int out that, on mi­
tant ' ith the i nti t ' bligation t write, i th bligation t write 
ac urat ly. ura of d ta i an oblig·ttion, a dut , an ethi , a g od 
pra ti . , and a ne ity-a ura n t on! of g ologi , pal ontologi , 
and oth r i nti fi data but of imp! arithmeti and g gr phi data. 
If th text m ntion a ite 'northe t f the tO\ n of Bo ndo k ," the 
lo ation of th ite on th map houl not be hown du outh of 
Boondo k . h total of b d thl kn e ho" n n th bottom lin of 
a tratigraphi olumn hould be th total of indi idual b d thi kn es 
a ma hine-pro d, and if th total i a rounded one that fa t hould 
be tat d. It " ill onfid n ( r 
editor if ma hin 

3. fiNI H YO R WORK PROMPTLY 

Th author i obligated to omplete hi manu cript report, the ob­
jecti e of ea h in e tigation a oon a po ible aft r th lo e of the 
in e t igat ion . If he re ign from the un ', h i obligat d to ompl t 
and turn in hi r port before the effe ti e date of hi r ign tion . Fur­
thermor , e en though he ompl te hi report before he leave the 
Sur e and thu ati fie that obligation, he ma endang r hi r 1 uta­
tion and ma embarra the ur e if, in" orking for a private emplo er 
in the area that he know from hi Go ernm nt emplo ment he u e 
unpubli heel information obtained during that emplo ment. Hi 
tegrit and honor a a ci nti tare r lied upon b th ologi al ur e · 
to in ure hi onforman e at all times to ethical per onal and prof -
ional onduct in the u e of information obtained through ur in-
estigations. 
The re pon i ilit for the prompt ompletion of a report i bared 

b the author uper i or, \dlo hould plan I ar! a nd on r tel · 
with the author the one or mor report that will present the re ult 
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of the inve tigation. Thi planning hould be done before field' ork 
or I a bora tor tud i begun and hou!d be adhered to a clo el a 
po ible. u h planning gi e the author an und r tanding of hi goal 
and hi dutie at all tage of his tud from the beginning until the 
manu cript i ompleted. If the author i fortunate, hi upen i or will 
not find it ne e ar to a ign him to nev dutie until hi proje t or 
manu ript-in-progre i complete. 

When the manu cript is complete, the re pon ibility of getting it 
through the re iew, editing, and publication tage fall on the author' 
up r 1 or and other upen i or . he should keep the manu ript 

mo ing b a\ oiding unne e ar dela in the arious proce ing han­
nel . 

4. A K OWLEDG EXPI~ l ITLY ALL OOP RA 10 ) 

OUR E ) A D BORROWED DATA 

The nature of ooperati e relation hip hould be stated explicitly in 
the introdu tor , or another, e tion of the ur e 's report . If the in­

tigation ha in ol eel formal cooperation, a conci e tatement of the 
ooperation mu t a! o be put on the co er and on the tit! pag of book 

report and on p rat I publi heel maps, chart , and atlase . In re­
porting on the g olog or water re ource of area out ide the United 

tat , p ial are hould be taken to a oid hurting the pride or sen-
iti iti f 0\ ork r and of the ho t countr . hi cauti01 rang 

from mall matt r u h a orrect use of per onal title to the larger 
thing u h a nu i m of lo al u tom and fa ilities. R m mb r, too 
that ma ping tandard both a · to ac urac and a to appearance, differ 
from on ountr to another. 

1\-lan fa tual ompari on are made in reports, but these hould be 
' ord d o that th do not cau e offen e or wrong impre ion . An 
author who in d ribing the re u!t of his investigation must relate 
hi ' ork to that of contemporarie or earlier workers will do well to 
on ntrat on a !ear, lo i al pre entation of hi Ov n ubject; tate­

ment 'tbout oth r "riter and quotation from other writing hould 
be o killfull incorporated that the ontribute to, and do not di -
tr t the reader from the author· pre entation of hi ubj t. h au ­
thor' expre sed opinion , e peciall about writer who have publi heel 

i take or " ho hold contrar iew , hould al a be pre ented in a 
tactful and dignified anner. The )Oung cienti t "ho find a mi take 
in hi pr d or' work, particularl if the pr dece or i one of the 

reat of th profe ion, rna tingle with elf- ati fa tion but befor h 
loat in print he hould on id r th tate of knowledge and the work­

ing ondition that pr \'ail d when the mi take "'a made. He ma e en 
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di cover that the toi nken one wa not o-reat a t ·dl at th time buL 
rath r a •oung ter on the wa ' up. 

"he au thor hould obta in p rmi ion t u , and ·h uld 1 e prop r 
acknm ledgment of borrow d da ta or on lu ion . He hould gi e 
appropriate r dit for d ·tt or on lu ion ontribut d b ll borator . 
He mu t obtain p rmi ion of mining or th r mp nie publi h 
inf rnnti n btain d in onfid n , u h a min map and pr du ti n 
data; thi p rmi · ion hould b indi at d in the manu ript or in ·tt­
tached do ument . 

ompan ' n·:une and trade name quipm nt or m·tterial h uld 
gen rail b a oid d in urvey report unl th r are pe ial r a ons 
for their in Itt ion. Thi prin iple apJlie to photograph howing 

of ompanie or trade name on equipment or mat rial. 

5. IDE TIFY A THOR! Y FOR IT D 

Di u ion of ubj t out ide the primar field of a ti it or om­
peten e of the Geologi al ur r quire itation of auth ritie . For 
example, tatement gi ing the limit of hemi a l I t-
able for publi " ater uppl hould it appropriat tandard · 
and (or) tho e of the En ironment 1 Prot tion g n tatem nt 
concerning limit of uch on tituent in water u d for irrig tion 
should a! o ite an authoritati e ource. 

6. M CH MAY BE I A AME 

An author hould decide earl in hi writing career the form in whi h 
he want hi name to appear on hi report · confu ion will be a oid d 
if the form i not hanged. U e of hi fir t name and middl initial i 
preferable. Where n·tm imilaritie o ur, a di tincti e combination of 
name or initial hould b u ed. Exc pt wh re imilar iti Rr in ol d , 

ur e bibliographic citation ommonl gi e onl the initia l unle 
there i onl one gi en nam · a in le i en name i pell d out. ( e 
a l o di u ion of name form on p. 76) . 

Women cienti ts, who rna hang th ir name b marriage, hould 
con ider the de irabilit of retaining one name for profe ional purpo e 
throughout their areer. change to a hu band' urname not onl 
brings gri f to bibliographer and librarian , but rna dilute the effe t 
of the cienti t s life work on the cience and on her own tature in the 
profe ion. 

REFERE E 

Geological .'un·c ·, 195 , .'uggc. tions to aut hors of tit · n.: pon~ of tltc n itcd 
talc. G ologica l Sun·c · (5th cd .) : 2r.5 p . 
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ientific thought i exac t and dire t , a nd i ntific wr iting mu t th ·rd or b 
accurate a nd to th p o int. • • • [ ny) writer· fir. t dut ' i to be i11l llig iblc. 
rPi a in) \Hiting i no t o m e thing b n a th the pl an • o ( ndea w>r o f th ientifi c 
inve tiga to r • . It i our ambiti o n th a t th e repo n o( th e G ·olog i a \ un· 
sh a ll be writt n in the la ngu ag of th p pic. 

eorg Otis . mith ( 19 15, p . 63 32) 

In 1973, urve Director V. E. McKel e said: 

str ip -mining , la nd 
a r a with -

in form a ­
in fo rm. in 

of r ourc · a nd la nd info rm a ti o n in p la nnin 
and cl i ·i n -m a kin , w h a v found th a t o ne o f th · m o. t diffi ult p ro bl em . i. h w 

to bridg • the info rm a tion ga p be tween cienti t. and no n i ·n t ist • • • . T h 
ea rth c ienti t , o n th e on h a nd a nd th pl a nnin a nd urba n d ci ion -making 
communit on th e o th r . de pit th e b t e ffo rt o f both , h a ,· b en un a bl to 
to tall bridge th e gap b tw n th m . 

E er edition of "Sugge tions to Authors" has stre sed the need for 
intelligibility. " he author hould express his meaning concisely and 
a oid unnece ar repetition, ' wrote George McLane Wood in STA 
I (1909, p . 7). The compilers of the fifth edition (195 ) put the arne 
idea on page I: "To in ure ffecti ene , reports must be not onl ac­
curate but o clear! and simply written that they are ea to read 
and understand. " We might revise thi ad ice to add the phra e " by 
the audience to which the are directed." The effective peaker or writer 
mu t have clear! in mind the me age he has to gi e and the audience 
to whi h hi me age i directed. Report of Surve re ear h in the 
more e oteric a pects of earth sciences that ha e developed in the la t 
few decad perhap cannot be "written in the language of the people." 
Consequently, in thi sixth edition of " ugge tion to uthor ,' detailed 
sugge tion for the e high! pecialized reports are left to the appro­
priate operating unit . The ugge tions herein are pointed tm ard gen­
eral appli abilit , for no matt r how oteri the me age, the purpo e 
of writing toda i the me a it wa v hen hieroglyphic were cratched 
on cia tablet : to tell om bod omething, to r port data a curate! , 
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to pr ent information intelligi 11 for ont mporar and futur read r ·. 
And emplo 'ee of ta ' · upport d or nization ma ' r mind cl that 
it' nodi gra e to be intelli ible to th ta ' pa er. 

''OMIT EEDL vv Rn! 
- trunk and \\'hitc 1Sl72 , p. I , 17) 

C ·rtainly it i x ·II ·nt eli · iplitt for :111 a uthor to fe ·I tltat h mwt . a · a ll 
that h ha to ·ay in th few :t po: ibl words. or hi . r •ad ·r will b · : urc to . kip 
them; and in th • plain t po: ibl · \\'Ords, or hi . r ad r \\'ill •rtainl ' mi . und ·r · 
tand th ·m. C: nerall · al . a downright fa t ma • be told in a plain wa ·; a nd 

we want downr ight fa t at pr : nt mor • th a n a n ·thing ·I.e. 
-J hn Ru kin , a quot lin fir t 

cdi tion of " ugg . tion LO u thor. ·· 
(\\ ood, I 09, p . 37) 

In general, the horter and more con i e a cientifi r port th bett r. 
lean, conci report will be publi hed fa ter and more h apl than 

a long rambling one and it will b r ad and und r t l b m r 
reader than woul a long r on that ha th am m ag . 

An adequat bri f manu ript ' ill almo t ertainl r quire mor of 
an author time, energy, and kill than will produ tion of a fat-fill d 
mas of pro e and tati t1 . he old joke that run "Plea e forgiv thi 
long letter; had I more time it would be honer" arri a I on f r 

all of us. 

The art and kill of writing con i el demand abundant p tienc 
and orne ba ic knowledge of writing. Be au e the ab tra t r pre nt 
the ultimate de irable onden ation of mo t r port perhap ab tra t 
preparation i a good a pia e a an to I arn the art. Th well-written' 
abstract tell in a few word a po ible all the e ential fa t or jn­
ference that ar pre ented more elaboratel in the report it elf. Writ­
ing everal ab tract of the am manu ript, ea h one hort r than th 
la t, i excellent pra ti e for an author in I arnin · to a "a ll h ha · t 
a in the fewe t po ible ' ord ." The ne e it of ' riting an ab tra t 

in a et number of" ord al o inhibit erbo it . Gi n rigid limitation , 
'erbiage can be Ia hed " i thou t lo of me · age. 

fter the author ha compl ted hi manu cript he hould, if po ible, 
1 t it cool for a while. Then, b f re h end it to te hni al re iew, he 
will do well to go o er it to di pen e with unnece ar ' ord , phra c 
entence, and paragnph . Ti hy (1966, p. -15) ad i e " riter that 

there ar four t 1 auth r hir: I Ianning, writing ling, and r -
i ing; he gi e sugge tion for the fir t, econd, third, fourth and fifth 

revi ions! 

ignificant shortening ("condensation,") rna be demanded by a 
. pace-con ciou supervi or or journal editor, or one of them rna under-
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take th hortening. If the author him elf conden e b fore he end 
the manu cript forward, the proce s will probabl be Ie painful and 
al o more conduci e to peed publication. 

"Avorn GoBBLEDYGO K!" 

- Bi. hop, E k I, nd other:, ( 1977 , p . 25) 

William trunk, Jr. of Cornell Uni er it commanded hi tudent to 
"Omit needles word ! Omit needle words! Omit needle ' ord !" 
(Strunk and White, 1959, p. 17). trunk taught before the word 
"gobbled gook ' wa coined, el e he mu t certain! have al o com­
manded " oid gobbled gookl A oid gobbled gook! Avoid gobbled -
gookl" 

' Web ter's Third ew International Dictionar of the Engli h Lan­
guage" (W I 3) define "gobbled gook' as " inflated, in ol ed, and 
ob cure verbiage, u uall a o iated ' ith bureau rati pronoun 
ments." Gobbled gook e identl ha ur ivai alue: It flouri he and 
not only among admini trati e bureaucrats: 

pt. 22 
ta t 

We ha e said th at report of pecialized a pect of the earth sciences 
perhaps annot be v. ritten in the " language of the people," but there 
hould be no pla e in an t pe of ur writing for what i ommonl 
pokcn of a "gobbl d gook. ci ntifi gobbled gook is no le gob-

bl d gook for being i ntifi . (Throu hout T 6, xampl e of poor 
u age are gi en on the left, orrect or better u age on the right. Ex-
ample gi en onl to illu trate point run aero the page.) 
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A general lo of tr ngth enabled 
th . edim nt to undergo flowlik dis­
placcm nt in a down.! pc direction. 

Th foundation m a teri a l und rwent 
a kind of flowag in whi h th r wa 
r arra ngement of th material at th 
intcrgranular I v I. 

The dail mar h of photo ·nth i 
diff r . from the dail ' mar h f in­
solation b b ing r lati\· I lo ' er in 
th aft rno n hour . 

The upward comp n nt of movement 
wa. eli tribut d throughout th edi-
m nl. 

On 
m nt on th 
order of a 
of th B Formation ha\'e n 
moved far from th original 
depo ition f the dimen . 

th at th PQR Forma-
nit II du t 

ne of the m o t int r ting 
illu trated an in tanc of what em d 
to b a puzzling case of v nical bedding. 

THOR." 

Lo s of . t rcngth a used th . ·dim n t. 
to flow down lop ·. 

The grain of the foundation ma­
terial were r arrang ·d b a Aowlikc 
mo\· ·mcnt. 

difl' -r: from in . ola­
tion h aft rnoon . 

dim Ill ' mov ·tl upward . 

(Doe author m an: According to thi 
th cor •, thru ·t faulting ha mo,·ed blo k 
of the AB Formation no m ore than 
a f " mil from th origin ·JI it of 
clepo ition of the dimcnt .) 

the a uth or m an: The fact (a) 
that nit II i. I d ·form d than 

niL I and III and (b) that it i ov r­
ridd n b th em ugg · t that the PQR 
Formation wa. not d po it cl on nit 
II.) 

(Doc the author mea n: A puzzling 
f ature of th d po it wa th appar nt 
vcrti al b dding at on pla e.) 

More detailed discu sion of " inflated, in ol ed, and ob ure v r­

biage' ' and how to a oid it are gi en in the two olume of " ffe ti 

R evenue Writing" of the Internal Revenue Service (IR 1 [1961]; IR 

2 [1962]), O 'Ha re [1966?], and Bell Telephone Laboratori (1967 , 

p. 8-9). 
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The author ambitiou to be ome a profi ient t chnical writer hould 
be ome [ miliar' ith more than on di tion r and m re than one au­
thorit on t le and grammar, b th to r inf r e hi own elf onfid n 
and t und r tand that on om 1 int , language and ditorial au-
thoriti rna differ a diametricall a do earth- i n authoritie . 
few u h aid that the author of ha e found helpful ha b n 
ited (p. 13); om other ar li t d b low. h li ·t ar n ith r om­

prehen i' nor exhau ti e. n te hni al library will ha e man mor 
and perhap -e en more helpful, ·imilar publi ation . 

DI TIO ARIE 

An unabridged dictionar i alwa a writer' fir t aid. The eriou 
writer mu t ha\'e a ce to one, an preferabl to more than one. he 
"Oxford Engli h Dictionary (1933; Oxford Uni er ity Pre 13 v.) i 
the mo t exha 1 ti e tud of the Engli h vocabulary e er publi hed, but 
it i too exhau ti e and too rna i to be a practi al aid to the a erage 
author. The Merriam-Web ter (W I 2, 1934; W I 3, 1961), Funk 
and W agnalls (1959), and Random Hou e (1966) un·tbridged are of 
more manageable size and cope. 

The GPO tyle manual (1973, p. 61) pecifie "Web ter' hircl ew 
International Dictionar ' a the official guid for pelling in go rn­
ment publication unle otherwi e indicated in the manual. As Bell 
Laboratories (1967, p. IX) note, "The third edition contain mu h 
up-to-date information but, unlike the econd, does· not draw distinc­
tion between the acceptable and the current. s a con equ nee, the 
reader seeking ans' ers to que tion on preferred usages will find the 
second edition more helpful." 

The econd edition of Merriam-Webster (W I 2) is out of print, but 
many offices ha e fore ightedl aved their old econd while pro iding 
their worker with new third · fortunate the writer who has acce s to 
both the old and the new unabridged vVebster . W I 2 includes an 
informati e "Hi tor of the Engli h Language" (p. lxxxii-x ) . W I 3 
has a eli cu ion of all current! u ed punctuation mark (p. 4 a-51 a) 
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and a! o gi e detailed pellin rule that include con truction of plurals 
and word compounding (p. 23a-2 a) . ot all the pelling and com­
pounding rules of W I 3 agree " ith GPO t le-manual preference . 

The R and m Hou e unabridged contain li t of common Fr n h , 
pani h Italian, and German word and their Engli h equi al nt and 

al o a 64-page multicolor d atlas of the world. 
" he merican Heritage Dictionar of the Engli h anguage (Wil­

liam l\forri , ed. 1969, e' York, Ioughton l\fifflin, 1,550 p.) i not 
unabridg d, but it cope i ' ide and it material i readable and in­
formati e. or" riter who feel more comfortable with an authoritarian 
di tionar to lean on, meric n Heritage trie (p. i) to 'add the 
e entia! dimen ion of guidan e, that en ible guidance tm ard gr e 
and preci ion hi h intelligent people eek in a eli tion r .' 

" he ocabular recorded h re, ranging from the language of Shake-
p are to the idiom of the pre ent da , i that of the educated adult, 

according to Heritage· ed itor (p. 'ii) . ome of the eli tionar · - d f­
initions include brief "u age di cu ion obtained b the no' el 
method of "carefu l tabulation and anal si " of que tionnaire-replies 
from " a panel of 100 out tanding peakers and writer • • • . a on­
sequence, this Dictionar • • • [offer J the reader the lexi al opinion 
of a large group of highly sophi ticated fellow citizens' (p. ii) . 

After the unabridged dictionar , the next most u eful referen e ma 
be a the aunt (from the Latin for " torehouse" or "trea ur ) . e era1 
modern ' er ions of Peter l\fark Roget' the auru , fir t publi heel in 
1 52, are on the market. Thomas Y. Crowell Co. s third edition ' a 
published in ew York in 1962 (1,25 p.); St. Martin's Pr s, New 
York, publi heel "The Original Roget s The aurus of English Words 
and Phra es" in 1965 (1,405 p.) . 

A the auru is a great help in running down a word that the writer 
i groping for but can' t quite remember. It is al o a help in avoiding 
uncle irable word repetition, though it is not a dictionar of non m ; 
it i rather a listing of all conceivable sub titute for gi en word , man 
of which may not be acceptable or applicable. A thesaurus hould be 
used in conjunction ' ith an unabridged clictionar or with an aiel u h 
a "Webster's New Dictionary of Synon m ' (196 , Springfield, l\lbs ., 

ferriam, 909 p .) , whi h i "a dictionar of discriminated synon ms 
with antonyms a nd analogou and contrasted word ' (title page) . 

RD G u iDE 

1\fo t writer oon r or later be orne atta hed to a favorite word guide 
whi h, a time go on be orne more and more infallible to them. 
Th e guide all contain helpful and intere ting information about 
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Engli h word Io t of them al o contain om of th ir ' rit r 
per onal preference and prejudi e concerning erta in word . The 

ur e writer hould not be orne too dependent on any one guide. 

Evan, Bergen, and E,·an , om lia, 1957, di tionar of ont mporar m ri an 
u g : N w York , R a ndom H u e, 567 p . 

Th m word . 
d ar adva n cl 

f r in tanc , th 

Folle tt , " il n, 1966, Modern m ri an u ag : ~ w Y rk , Hill and\\ ang , 436 p . 

Fowler, H . ' ., r vi eel b Ern t 
u age (2d d .) : London , xford 

fin 

ow r , 1965, A di tionar 
ni,· r ity Pre . 725 p. 

of mod rn · ngli h 

Funk · ' agnail Editorial taff, 1953 , 'ta ndard handbook of pr po ·tuon ·, on ­
jun tion , r lative pronoun , and a<h rb. : N w York , Funk · " agnail ·, 11 6 p . 

ntence clarit d p nd on car ful ho i e of onnc ti,·c ( onjutt tion , on ­
jun tive ad,· rb , relati,·e pronoun , and pr ·po ·ition ). This h andbook giv . 
th d riva tion and u · g of Engli ·h onn · ti,· s. It in lucie. a n xten. i\' Ji t 
of phra a l prcpo ition. a nd an a lphabetical li t of mor than 2, 0 pr po itional 
idiom , each illu trated a to nt nee u age. 

GRAMMAR A D STYLE G IDE 

Fl h, Rudolph, 1946, he ar t f plain ta lk : 'ew York , Harper, 210 p . 

Propo es a tern of " readab ilit · te t ." 

Kierzek , J. M., and ibson , v\ alk r , 1965, The Ma millan handbook of Engli h 
(5th ed.) : New York, Macmillan , 493 p . 
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Th · Macmill a n handbook i ai m d £ngl i:h 
problem of c !leg fr sh men: part · of . punctua -
tion , p lling, en t nee and paragrap h . tru ctur ·. how to u e th · library, how 
to ompi le a bibliograph ·. ho" · to write a r . ·arch pap ~ client 
referenc and re,·i w for wr iter: wh o. fr . hman our. c yea r be-
hind th m. 

:-\a tiona! d m of 'cien cs, 197 I , A uid · for pr parin y ma nuscr ipt: : \\ a. hing-
tion, D.C., 60 p. 

"Thi. handb ok wa prepared in r . pon. c to continuing rcq uc. for a 
guid to n ·e the man ' p ' !'SO il . in \·oh ·cd in th ' pr pa ra tion of manu ript · 
for publication b • the :-\a tion a! A ad m of . i n . , th · :'\ a tion a l A ad m 
of Engine ring, ·tnd th :--.: a tional R <;ear h oun il " (quoted from " A kn owl -
dgment ," unpaged). 

killin , M. E ., C::t ' , R. i\f. , a nd oth r:, 1974 . \\ on!: into t ·p · (3d cd .) : E1 1g l •wood 
Cliff, N.J., Pr nticc-Hali ; 5 5 p . 

niv r it 
546 p. 

f Chi ago Pr , I 9, A ma nu al o f t ·I ( 12th d ., r ·vi d ) : Chi ago, 

Th enerabl 

th a t th ir direction 
the b t wa · ; th 1 arc 
Pre . 

MISCELLANEOUS 

Bartle tt, J oh n , 1968, Familiar quotation ( 14th ed .): Bo ·ton , Littl , Brown , I ,750 p. 

The ' ritc r thinking o f mb IIi . hing hi h a \· 1 i ntific data " ·ith a p rtin nt 
lit ra quo tatio n hould a lway. 11 k th a t hi quotation i. exa t , I he and 
the urve will g t em ban-a ing I t t r · p in tin out hi in xa tillld c. 
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ote on original field or laboratory ob er ation hould be uffi-
iently expl icit and neat that the are meaningful both to the author, 

who ma not tran form them into a final report for month or year , 
and al o, if neces ar to ·omeone who took no part in the I roject. A 
few great of geolog ha e been known to prepare their field not nd 
sket he o meticulous! that ub tantial part ould be tran formed 
directly in to final manu cri pt. little time spent in the Field Records 
Center of the ur e Librar at Den er con ulting the field notes of 
F. L. Ransome and G. K. Gilbert, for example, would be a rewarding 
experience for the a piring oung writer of geological report . 

Ideall , notes hould record not only ob er ations but al o the note­
taker's preliminar impres ion , tentative generalization , and even 
incipient theorie and h pothe es. l\1o t thought of this nature will 
change radicall a additional ob ervation are amassed but all will 
en e as stimuli and guides for further thought. 

Plans for the project report hould be formulated, in writing, by the 
researcher in con ultation' ith hi upervisor (and with hi cowork rs, 
if any) at the out et of the project. uch plans will change a the work 
progre ses, but a i ion of the form in which the project result are ex­
pected to be reported will a e time, effort, and expense and may avoid 
acute di appointment. Author have been known to submit a full -sized 
book-type report when on] a geologic map with brief text or a short 
paper for journal publication was the desired product. 

These early plans should include an estimate of the time needed to 
complete the report: Make the mo t reali ti e timate po ibl e, then 
double it; use the result as the minimum time neede·ct ior the job. This 
pessimistic estimate will be a movable, and probably re eding, target, 
but it will be part of the time and cost guides that both author and 
supervisor need for management. 

THE FIR T STEP 

The generally recommended fir t tep in the actual compilation of 
_the report i to make a preliminary outline, which will be a help in 
organizing thought and in identifying gaps in data and, as it evolves, 
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will erve a a measuring tick of progre on the proj t. hi original 
outline will probabl on i t of the headings of the main unit of the 
report. work progre e , the outline can be refined and fle hed out 
with heading of the ubunit . 

The preliminar -outline procedure i u eful to the fortunate majorit 
of writ r who ha e order! , logi al mind that ha e no difficult in 
tarting with tep 1 and going to tep 2 and thence in sequ n e to the 

end of the" a ; but it i not for all author. For the le orderl minded 
author" ho ma be able to formulate no more than a di ordered mental 
li t of the topic he intend to co er, we repeat our earlier ad i : Work 
and' rite a ou work and write be t; start with whate er point e m 
ea ie t to put on paper. But tart. Tich ( 1966, p . 17-63) ha ome 
pungent and pertinent comment on "Getting tarted ' ; he li t 'Two 
Dozen Wa to Begin." But a the onl way to write i to ' rite the 
onl eff ctive ' a to tart i to start . .J u t be sure that the final produ t 
is outlineable, that the table of contents, drawn up from the unit head­
ing and subheading, will fall into a rational order. 

The writer " ho can prepare a preliminar outline for his report 
will probabl al o be able, and will find it helpful, to prepare a pre­
liminar ab tract. This abstract, like the outline, will bear little re em­
blance to the final produ t, but the labor of boiling hi finding down 
to a few hundred words will for e the author to view all his resear h in 
per pecti e and to begin to differentiate between the important and the 
trivial. He will thu pro ide him elf with guidance on proper r lati'Ve 
empha i in the different fa et of the writing job ahead. 

Another tep the pro pe ti e author hould take earl is to plan for 
ac e to needed reference , glos arie , gazetteer , and the like. orne 
he ma own; man others will be in librarie . If particular referen es 
are not in ur e librarie the Iibrar ma arrange to borrow them 
from other librarie or may purcha e them for the Sur e collection . A 
few common! u ed referenc s are li ted at the end of thi ection · 
others are li ted at the end of e tions pertaining to ariou spe ial 
ubjects. 

pARALLEL CHORE 

Illu u·ations and text are so lo el interdependent that tentati e 
plan for illu tration , Iik plan for the text, hould begin at the be­
ginn ing fa r ar h proj t, ·md pr parati n of the illu tr tion hould 

ro ed in parall I "ith that of th tc, t. 1\1u h of the text indeed will 
on i t of de ription or int rpretation of what the illu tration ho'\1 . 

Too man to an author, or b gin to cr tallize ' hile h i 
colle ting pe im n dra in · hi map or ·k t he. tttd in a n 
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refining hi rough draft of illu tra ti n or anal zing Jaborator r I ort . 
li t of all tho e who h ~e ontributed to the author' w rk hould 

be maintained from the be inning of the re ear h . M n of the name 
will be omitt d from the final a know1 dgm nt but without a run­
ning li t the author can ea il forget orne of th e people to " hom h 
is indebted. 

It i the author' re pon ibilit to ecur the p rmi ion of the owner 
of an ' op righted material that i to be quoted in th re ort. u h 
perm1s IOn i u uall gi en free! for u c in ientifi publi a ti n. , 
though orne publi her r quire p ifi form of a knowledgment. 

opie of the op right pcrmi ion mu t be forw arded with the m nu­
ript when it is ubmitted for the Dire tor' appro al for publi ation. 

Federal GoY rnm nt publi ation are not cop righted, nor rna a jour­
nal or other outsid publi. her laim cop right on material written b a 
go ernment emplo e a part of hi official ork. Thu , ur publi a­
tion are, in effect, in the 1 ubli domain and rna be reprodu ed 
an one ' ho ' i he to do o. Howe er, the ur e and al o indi i lual 

ur e author ometimes re ei e r ue t for p rmi ion to r publi h 
part or all of a urve - enerated paper. u h reque t ar of our e 
alwa acknm !edged and granted, but it u tomar t a k that th 

ur e be mentioned a the our e of an quotation or information. 
Geologic name (ex ept a trogeologi name ) u d in ur report 

are routine1 re iewed b the ur e Geologi ames ommittee, but 
if the ' riter plan to introduc new geologic name or to alter cxi ting 
ones, he i well-ad i ed to re er e hi propo ed nomenclature with the 
Committee a earl in the report 1 reparation a po ibl ( e p. 132, 
133, 134). In addition to checking u age b ur e , author the om ­
mittee, if reque ted, al o he k u age and re er e n w nam for 
non- urvey authors. 

The U .. Board of Geographic arne i the final authorit on pla -
name u age in all offi ia l U .. Go ernment publi a tion . It pa on all 
propo al for new geographic name and for change in exi ting name 
for geographic feature . If th e author pl an to introduce ne' geographi 
name or to make name hange , he hould reque t Board appro al 
early in the report-preparation proc ( ee p . 160). 

U e of proposed new mineral name al o mu t be approved in ad­
vance of publication. Thi authorit rest with the Commi ion on e" 
Mineral and Mineral arne , International Minerological ociation. 

he author may forward hi reque t for approval through hi organiza­
tional channel or he rna write direct! to the Commi ion, who e 
current addre (chairman and ecretarie hange.) will be obtainabl e 
from the Mineralogical Society of America, 1909 K Street, W. , Wa h­
ington, D.C. 20036. 
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A card-record bibliograph of all the literature cited and con ulted 
during the research and writing stages of a proje t will be mo t alu­
able. If each reference i entered on a para te ard in proper bibli -
graphic format and with annotation , ompilation of a fin al bibli­
ography will be routine, as will standardization of itations throughout 
the text. T a t-minute corrections and fill-in of mi ing reference will be 
elimin ted. It i al o well to m intain running li t of table , illu tra­
tions, and other addition to the text matt r a the e planned or 
prepared. Deletion of unu ed or abandoned item i much ea ier than 
deri ation of a new list as the report approaches completion. 

Di posal of the field, librar , a nd labora tor note , the map , photo­
graph , pecimens, thin and poli hed e · tion , and the corre ponden 
mu t be made at orne point after publication of a report. Pro edu r 
for di po al of the e raw ma terial ar wide! among urve bran he 
and Di i ion , and ultimate di po al ' ill depend to orne e · t nt on the 
author' future work. The better the labeling, indexing, and arrange­
ment of the material , the ea ier will be the writer's job in reu ing them 
and the more useful will the be to other users of the archives. 

R EFERENCE 

Tich H. J., 19 , Eff ti\ writing for ngi11 ' r. , man a cr:, sc ic11ti l : ~ ·w York , 
J ohn "ilc , 337 p. 

ADDITIONAL AID 

Bak r B. B., Jr. , a nd o th ·1 .. , e<.l ., 19 , C.:lo . ar · of o ca11ographi term: .S. :\aval 
Oceanographic fficc pe ial Publicati n 3::J 204 p. 

33,000 earth- i nc t rm 
th o ug h d no t identif 
definition. 

Lapede, D. ., ed., 1974, f raw -Hill dictionar 
New York, McGraw-Hill , 1,634 p. and appendix. 

,0 

Run 

o an graph , g od , gra \·it 1 , m ari n 
planet and it ev luti n " (titl page). 

iv 

ntific and t hni a l t r m . : 

hnical t rm . App ndix n-
ign and . ·mbol , and in -

... 
aeronom , 

Earth a a 
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. eltz r , L. E. , d ., 1962, Th Columbia Lippin 011 ga t 'I Lee r of lil t' 1\orld : ~ ·w 
): rk, 'olumbia ni,· r:i t · Pr . , 2. 14 p . a nd . uppl cm nt. 

i LO b 
p. 70). 

Thru:h , Paul \\'. , and th tafT of 1h ' Burea u of ~fine: . ed. . 196 , di tionar · 
of mining, min ral. and related te rm. : \\ a: hington. L' .. . Go,· -rnm CJll Printing 
Offic , I 269 p. 

hi \'Olum , whi ch o ntai n · 
mining and the mineral indu Lri 
in 191 a. Bur a u of i\lin . Bull tin 95 .. 
Indu Lr ·." Th fo lio\\' ·d th e 
~d d 

The U.S. Posta l Ser ice annually publishes a 
Offic ', ~vhich in lude zip ode . he National 
Co. of e\ York publi he official railwa guide 
editions in lude II orth American freight tops. 

"Director of Post 
R aih Publi hing 
bimonthl ; certain 



THE PART OF THE REP OR 

TITLE PAGE 

The title page of a Sur e book report carrie the tit! , nam of 
author or author tatement of cooperation if applicabl , and a brief 
tatem nt chara tcrizing the r port. The title and author hip are al o 

t ped on the fir t page of text abo e the ab tra t, about 2 in he from 
the top of the manu ript page to allow pace for dir tion to th 
printer and for olume tit! if needed. 

Title 

The title should be as brief as it can be made, consi tent with clarit 
it should not serve as a ummar of the report. Long, long titles do not 
necessaril mean deep, deep stud -and usuall y they are not quoted in 
ntirety. But u e of se era! unit modifiers or of a p ramid of prefixes 

in an attempt to horten the title hould be avoided. The title "Neogene 
Geochronobioclimatopaleomagnetostratigra ph : A :Mediterranean S n­
thesis,' for example, contain onl five words, but some readers may 
think it a bit o erdone for a 250-word abstract. 

Mo t urvey authors avoid beginning their titles with such " ord 
as "The," "A," " ote on," and "On." The e words sometimes can be 
u ed effecti el to begin text heading , but in a book title a more 
ignificant word is usually preferable. 

The titles of man Sur ey reports are of certain types, as: 

tratigraph of Paleozoic R ock in th arlin- Pinon R ange r a, vacla 
Min raJ R . our of th e , a n Pedro Park \\'ilcl rn · and \ icinit ·, Ri o 

rriba and anclo,·al ou nti , 1\ w J xi o 
urface \ ater uppl of th e nit d tat , . f 66- 70, Part 4, t. La' r n 
Ri\er Ba in 

Geolog of th ag and K mmerer IS-minute Quadrangl , Lin oln County, 
\ 10ming 

Flood of ept mb r -Octob r 1967 in , outh Texa ·and ;'\orth a. t rn M xi 
Ground \'\ ater in th on·alli - I ba n rea , ntral Will a mctte \ all ·. 

Or gon 

For man report howe er, there are no uch guideline , and the author 
must devise a ti fa tor title. 
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A ~,thor hip 

A, ignment of author hip r pon ibiliti i an xt nsion of the di i-
ion of re. pon ibilit that hav chara t riz d the r ar h proj t fr m 

it in eption. Final d i. ion on thi n iti matt r ' ill be m·tde by 
the pr j t hie£ or hi up r i or on th i of cvaluati n of th 
relati\' ntribution f · ]Jab rator and n th ir a ilit to d li r 
a igned . gment of the joint manu ript. F r an r ar h proj t that 
in olv more than on i nti t, hm v r it i mo t d irabl that a h 
work r ha c a I ar und r ·tanding at the out et of th proje t a t 
e ·a tl • ·wh -. t part of th re ear h i hi re pon ibilit <tnd ' hat part f 
the final r port he i to prepare. 

he per on or per on who had imm diate and acti e harg of the 
inv tigation or \rho prepar I the r port or map ' ill naturtlll ' b 
nam d a the author or among th author of the report. Oth r o-
author hip i r tri ted normall to tho e " h ontribut d r ub-
tantiall to the condu t and re ult of th in tigation. U uall tho e 

indi idual in more g n ral admini trati or uper i ory ontrol er 
the in e tigation or tho e " ho, a m mber of th part or group arry­
ing out the in' tig tion , performed onl routin techni al a i tance, 
are not included a oauthor . 

eniorit , grade, and like di tinction hould not be the primary 
riteria in deci ing on author hip or coauthor hip nor on whether a 
ontributor hould be li t don the title pag , in the section on acknowl­

edgement, or in a table that record laborator re ult . In t ad, th d -
gree of credit hould be ba ed on degree of r pon ibilit for th 
fini hed produ t and for th ,. ork and thought that went into it. on­
tribution of laborator a i tant and other upport per onnel are more 
common! redited in text or table , but if the a i tant ha pia ed a 
large role in a re ear h in e tigation there i no rea on ' h he hould 
not be li ted as GQauthor or, more rare! , e en a enior author. 

In urve report, there i eldom ju tifi ation for naming more than 
four principal author for a ingle r port. However, in a ingle report 
co ering principal or major work b one or more named author, a 
su1 plemental or ubordinate ontribution on related pha e rna be 
credited b adding to the main title and author hip the ord "With 
a section on ( ubject), by (authm) ." The form "by A, B, nd 
other " is ometime u ed. 

The author of each ingle titled report will be named regardle of 
whether the report i publi hed a a complete numbered publication 
or a one of e eral chapters publi bed under a more general title in­
dicating topical or geographic relation hip. 
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The li ting of multiple author for a ingle r port au e problem 
for upen i or editor librarian bibliographer , and even promotion 
board . But in an age of in rea ing pe ialization and of multidi iJlin­
ary group effort , man report are prepared through the joint effort 
of everal author , and tho e ' ho ha' e performed a particular cgment 
of a joint re earch effort hould ha e the re pon ibilit and get the 
credit for ' riting up the r ult . The problem rna b greatl reduced 
b skillful, g nerou u e of the ection on acknowledgment . The li ting 
of ix or e en author for a ix- or e en-page report rna eem a little 
ridiculou to the r ader, and it eems even more ridiculou in a 200-
word-limit abstra t journal. 

Statement of coopeTation 

If the proje wa · undertaken in cooperation with other Federal 
agen ie or ' i th tate or other go ernmental agenci , the oopera tion 
i expre d by tatement on eparatel publi hed map and on the title 
page and the over of book report . orne example from recent urve 
report and map are: 

Pr p ar d n b half of th . ' a ti o n al 
Prcpar l in oop ration \\·ith th e 

trict 

ronauti and ' pa · dmini tratio n 
rmy Corp of En in r . , ~fobil Di . · 

Pr par d in oop ration with th Colorado 1) partm tll of :\ a tura l R . our c 
Pr par d in oop Tation \\'ith th tat · of Illinoi Indi ana , K nlll k y, and 

c, and \\'ith th cr a en i 

If the ponsor or ooperating organization de ire orne other form of 
acknm ledgment it ' i he hould be followed. The author i re pon­
ible for a certaining the exa t title of the cooperating agenc for u h 
tatement of cooperation. 

Descriptive statement 

A brief statement characterizing the report hould be placed on the 
title page of the manu cript when it goe forward for final review and 
appro al. Example of the e de ripti e tatement from recent urve 
reports are: 

ontinental h If 11\'ironm nl 

r r d rib cl and 
cri . 

d b , wat r -Ic,· I l lin in th an J oaquin 

of rugo. c ral a ail. in a d tcrmina-



40 G , 'TIO:\ .' TO H RS 

R 

Fo1· word and pr fac 
he foreword i a ta tem nt on rnin th r port I om n oth r 

than the author; the prefa i a tatem nt b th author him elf. B th 
preced the tab! of ont nt , the prefa after the for word if a report 
It a both. ·Mo t urve publi ation ha little need for ither a for · 
word or a pr fa . ar in prep ring th introdu tory material g n­
era ll will eliminate the ne d f r a prefac n l f w r port need any 
comm nt other than the author' tex t. However, th r ar ir um tan e 
in ' hi h prefator tatement ar appropriat : (a) publi ation rna 
be unu uall important, (b) it rna con i t of a oil tion of pap r 
each having it own author a nd title but pertaining to a entra l theme 
reflected in the title of the olum , or ( ) it rna b th r port of a 
cooperati e inve tigation b the ur e and another go rnmental 
agenc . u h publi ation may benefit b a foreword ritt nand ign d 
b an admini tra ti e offi ial, in ' hi h th importan e and ir umstan e 
of the inve tigation are d ribed. 

A preface can be u d to pro id promin nt pla e for bibliographic 
information, u h a the r lation to oth r di ti n of the m r port 
and to other report on the arne ubj ect and al o for ertain kind of 
credit and a knowledgm nt th at are not in luded on the titl page. 
In organiza tion-t p r port , for " amp! tho on urfa ., at r uppl 
of the United tate , the pr face can giv redit to tho e' ho up} lied 
data and who in other t p of report " uld be re ogniz d a author . 
A prefa e m be un igned or it ma arT th name or initial of th 
author. 

(( Contents)) ((Illu trations )) and (( Tabl 

The manu ript hould in Jude li t of Content ," lllu tration " 
and ' able . The ' Content ' hould on i t of the heading app aring 
in the manu cript, except for repeated minor heading ' hich ar 
omitted from " ontent . ' R ank of the h act ing hould b indi at d 
b appropriate indention un ler the preceding related heading . he 
"Page ' olumn hould how final manu cript page number . All illu -
tration hould be li ted a figure in the manu ri pt; the " ill be epa­
rated into plate and figure b the illu trator in oopera tion with th 
editors, who will then make the ne e ar hang in th manu ript. 
An exception to thi r ul i th pal ontolo i t' preparat ion of plat 
on which he group figure that how photograph or dra\ ing of in-
dividual fos il . 

Specimen li t of "Content ," "lllu tra tion " and 'Table " follow. 
The "Content " will be recognized a a de fac to outline of the report. 
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D scription f 1 ct d areas ---------- - ----------------------------
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AB RAT 

inappropriate phra e 
tated, not what it i about. For example: 

... . .. 
t d ," nut 

," tlOL •· h gravit 

rcta ou. 

The abstract should indicate the method of attack and the t pe of 
data u ed and hould !early orient the paper in pia e and in fun tion. 
It hould upplement, not dupli ate, the title in thi re pect and hould 
not e mere! an expr ion of the table of ontent . 

Few ab tra t will be long enough or omplex enough to need center 
heading , and fe" will need to be amplified b examples. 

The ab tra t hould be a compl te unit indep ndent of the t xt. For 
this rea on, reference to text table illustrations, and bibliograph 
hould be a oided. Rare! , an al tra t rna r quire reference to a pub­

li hed work; then the compl te citation hould be given in parenthe es . 
not ju t the u ual te ' t reference to author nd ear of publi ation. o 
information hould be gi en in the ab tract that i not di cu sed in the 
report. 

Except for paper in the Journal of Research, the Surve ets no 
specific limit on length for the abstract in it publications, either b 
total number of word or b percentage of length of text but the 
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horter the ab tract the more likel it is to be read and to be in lud d 
in ab tract journal in it · entiret 1 and in the author' original ,. ord . 
Rigid limit on " ord or on pa e u ed are generall 1 impo ed for ab-
tra t off red to i ntifi me ting · to ex ed th tated limit i t 

ri k reje tion of the roff red paper. 
Early rough-draft summarie are probabl helpful to the author m 

the pl nning pha of r port ' riting but th fin al ab tra t an 
onl b ' ritt n a ft r the manu ript i omplet . Produ tion of a good 
ab tract-one which ummarize all the important content of the re­
port and nothing el e-de en e mor ar and more r riting nd 
poli hing than an other 1 art of the author' job. 

Lande (1966, p. 1992) ha ' ritten orne r l ant and readable para­
graph on con tru tion of an ab tract. 

Reference 

Lande , K. K. I 966 f th ab tra t: Bull tin of th · Am ri an . o ia· 
p. 

TEXT 

of well-written compo ition, well-written Surve tex­
tual r port ha\ beginning a middle and an nd-an introdu tion a 
di u ion or pr entation of data, and a conclu ion. Thee parts may 
appear under di erent name , or under no name at all if the report 
i hort; the rna al o appear in man different format and length . 
Text that a ompan map generall on i t onl of di u ion or 
pre entation of dat ; the eldom require ab tra t, introduction, or 
conclu ion. 

The beginning 

The introduction of book report will include, as needed, (a) a 
tatement of the purpo e of the in e tigation, (b) the condition under 

whi h the work " a done, ( ) the plan of treatment of the ubject 
matter (d) acknowledgment of cooperation and help, (e) a ummar ' 
of pre ious work in the field, and (f) note on the mo t impor nt 
prior publication . 

The introduction rna call attention to the uthor' out tanding 
con lu ion on lo al orr gional probl m or on the further de elopment 

( urr nt th ri and t an n t ' orth 1 cliff ren e b t" n hi on-
lu ion and th ' pr e in arl ier public tion. 

If g ographi d ription of an ar a being tudi d i need d, a brief 
tat m nt of the lo at ion rout of approa h, topo raph limate, 

uffi . D .tail d informat ion on the 
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are en ugh for a 
e ms d ·irable, 

( 'on-

uld 

li t , or tat m nt in ' hi h the " ork i 
not in th formal " knm ledgm nt " paragTaph . our­
teou , it i honest, it fixe r pon ibilit and it i mandator for ur-
e report . 

If photograph other than the author' own are u eel, acknowledgm nt 
hould be made of the photographer b nam , a part of th aption 

of each such illu tration. 
Famil member , t pi t , editor , illu trators, librarian , and others 

ontribute in man ' a to the production f nea rl all manu ript . 
Letter of appre iation to the admini tra ti e and t chni a l emplo ee ·' 
uper i or are more uit ble and I robabl mor immediate! profitable 

to the incli' idual than mention in ·1 t hni a l paper· thank ( r help 
from famil member an b expre eel in per onal wa . 

For acknowledgment and other o a ion of per onal referc n , th 
preferred form i "Jo ph P. mith" or ·~rar i\I. mith ' the fi r t time 
the per on i r f rred to · th r ·tft r " mith" or "i\f r. Ir . Ii , or f . 
mith" is u eel , a app li ab le or preferred. U age hould be onsistent; 

don't u e " mith ' in one paragraph and " iVIr. mith" in the n xt. 
·Military and political title (" olonel," " enator ') are u eel in ur e 
paper but a ad mi a nd profe ional titl ("Do tor," ' Profe or") 
are omitted. 

Presentation of data 

The main body of mo t report , that i , the pre en ta tion a nd eli -
cu ion of data, ha certain common feature (heading , footnote , illu -
trations table , geologic name , geogr phic names ignificant figur , 
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indexe) whi h warrant . ome detailed u ge tion ·, a g1ven b low and 
in following e tion . 

Heading 

Heading hould be enter d t ped in cap and lov er a e and not 
und rlined. The ' Table of ont nt " ' ill in i ate th rank of heading 
b ' indention, and it will be a con,enicnce to the editor if the author 
indi a t ir 1 d pen il mark in the m nu ript " heth r th h ad ing 
i of fir t ccond, or third ran k. The op ditor nn find that crtain 
heading hould be italic idehead , but thi determination i better left 
to th editor. 

The text hould be om1 lete and independent of heading . In gen­
era l heading will be noun phra es though, particular! in a popular­
'tpp al t pe publi ation hort ent n e ma be effe ti e. 

Heading prefcnbl hould indi ate the thing de rib d or di u d 
in the text; thu eli u ion of ' ' tatement of," and "table showi ng· · 
are u uall uperfiuou in heading . 

• xce i e refin ment in ubdividing the text onfu e the r ader· 
three or four rank of nt rhead , plu itali id head ' here appli ­
cable hould b uffi i nt. ( he itali id h ad In no p ifi rank· it 
i a ubordinate headin u eel for t rm or phra e that ma be rep at d 
under higher ranking h ading a "Age," "Compo ition," and ' hem­
ical anal i . ) 

Footnote 

Footnote break the reader' train of thought; in cientific wnt111g 
the are eldom nc d d except in the hort pap r ha ing fe, refer nee. 
and no bibliographi al li t. w ll-con tru ted paragraph hould ne d 
no xplanator (in effe t, parenthetical) footnote. or hould th 
author make a footnot of a thought that came to him late and that h 
hould have taken time to wea into hi text. rare in tan e in ' hi h 

a nonbibliographi al footnot ma be ju tified o cur when relevant 
ontndi tor or uppl m ntar ' information b om 'tvaihbl ·tft r a 

manu ript i fini h d or in proof tage . Othen i e footnote are gen­
rall more appropriate to lit r r • tlnn to ientific ' ritin . 

Th e end 

b a onci e tatement 
In a hort r 1 ort the 

ti n ma n t n d a par:tte h a in - it ma b ju l th 1 t para­
grrq h of th L xt. In a Ion · r eport it ma · b a " on lu ion (),' "Ap-
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plication to Fi ld Probl m , ' "Re ommendation ( ) for Further tud ," 
" ummation of Petroleum Potential, " or orne oth r applicabl form 
of ending. 

The re[e1·ence li t 

1\Io t urve b ok r port ha e a li t of refer n , or a bibliognph , 
¥.hi h om jut after the on lu ion of the txt and before the app n­
dix, if an th li t of table or ba i data, if an , ·md th incle, . ur 
bibliograph i t le i di u ed n pag 74-82. 

The appendix) if any 

Onl rarel i an appendix u ed in a urve publication. If the author 
d ide that hi long table of anal e , w ll Jog, or mea ur d strati­
graphic e tion ' ould int rrupt the reader' train of thought if in­
truded into th bod of the te, t h rna pla them after th bibliog­
raph or li t of refer n . B fore the matt r go to th print r, th 
editor ill up 1 a "half-title' ' pag to indi at " 'tbl ," "Ba ic Data," 
or ' hate r. In ur "ritin , an a ppendi ', if u ed at all, hould b 
limited to pe ialized data that will be need d onl by a f w of the 
publication' I otential reader . If the report ont in more than one 
appendix, ea h hould be number d for ea e of referenc in the text. 

INDEX 

ur e indexe are alphabetized word b word, then letter by letter 
on the principle that " nothin pre de omething." ( ome publi her 
index l tter b Jetter; ee Uni er it of Chicago Pre , 1969, p. 415.) 
Thu the order of preceden e in ur e indexe i : 

East end 
East Indies 
Eastern time 

Indexing i a technical, and tediou , editorial function but no part 
of the publi hing proce s is more e ential to a useful report, or more 
time sa ing to a bu reader, than a full, w 11-pr par d ind II but 
the horte t report or tho e that b th ir arrangement or the nature 
of their subject matter do not ne d one hould ha e an index. The 
index i not part of the manu cript but i prepared b the editor from 
the page proof. The author, howe er, can help the editor b underlin­
ing, in page proof, ' ord that he think hould be indexed, or he can 
ubmit ' ith hi manu cript a li t of term that should not be missed 

when the index is prepared. 
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Author of papers that are to be li ted in a comput r data bank ma 
be a ked to furni h a li t of "de ri ptor ' a . elect d from the in de 
th auru of th age n operating the bank. If th e author f I th 'll 
term not included in the the aunt. ar needed for ad quat ind ' ing 
of hi paper, mo t of the data-lank agencie welcome additional " identi­
fier ,' " ke wor l ," or 'ke term .·· ee, for xamp1 an i ue of th 
emimonthl " ele ted Wat r R our e b tra t " and the ' Water R -

source he auru , ' both publi hed b the Offi of V\ ater R e. our c · 
U . . D partment of the Interior. 

' ni,·er. it · of hi <Jgo Prc:s, 1%9, . manu al of :1 ·! · ( 12th d .. r .,·i ·cd ) : 'hi a o , 
546 p. 
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PLA 

lllu tra tion for ur book r port ar broadl la ifi d a plat s 
and figur . " Plate" a here u ed i arbitraril defined a an illu tration 
that at publi ation ize i larger th n two fa ing pag . "figure" i any 
illu tntion ( olor ph tognph bla k-and-\vhiLc ph t graph or lin 
drrn ing) that an be printed' ithin th area of two fa ing page . Photo­
graph of fo il are, in urve r port, u uall label d "plate ' but ar 
printed a pag- ize illu tration ; hO\ e r, th will b referred to a 
"figure " in this e tion. 

The author should know the limitation of the publi ation erie 
or the journal for whi h he i writing, uch a page ize number and 
ize of illu tration , or r tri Lion on u e of plrtt , color or oth r r -

produ tion pro c s. u h informati n can b obtain l from Lh map 
editor, b inquir of the journal ditor, or b tud of r ent xample 
of the publi ation toward " hi h th report i aimed. 

The author should al o know omething about the relative co ts of 
ariou printing method · thi knowledge rna be a guide toward the 

mo t a ptabl form for an illu trati n and nn month in pub­
lication delay . In general, the co t of line cut (figure that can be 
printed direct] '' ith the t . t) i · little if an mor than th t of 
composing and printing text; halftone black-and-white photograph 
co t on! a little more than text or figure unl the mu t e print d 
on pe ial paJ cr or r quir . p rial . r ning in r produ Lion . olor 
photograph or multi olor map o t a great deal more than bla k and 
white, even if the ' are onl pag iz , for the mu t be printed from 
two or more plate eparatel ' from the text and mu t be in erted b 
hand. n 1 !at i. far more xpcn iv and time on uming than a fi ur · 
olor plate are man , tim . more xp n. i' to print than . imp! t' xt 

and fi ·ure . The e co t con ideration di . appear " ith large clition , 
su h a th s of popular mag:-~zin , but f r s i ntifi r ports, whi h ar 
rare! publi heel in edition of more than a f w thou and opie and 
which require preci e regi tr of olor , the are er real. 

48 
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In ome Surve report , particularly those on national park or 
monument and tho e prepared a popular publications, color photo­
graph eli . pi a th beautie of geologi featur . to the la publi · for 
the e report., olor reprodu tion i e entia! and fun tiona!. \n u e of 
color photo r~ph in r port mu. t b ju. titi l in writin ·· pri r di: ­
cu ion and tentative approva l of color illu tration ma a oid mu h 
wa ted work. 

Planning for illu tration hould begin when the re earch proje t 
it elf i. planned, or er . oon ther after. B u. in the pr liminar proj ­
e t d e ription and a 10u h outline of the ultimate r port the author 
shou ld be able to i ualize th approximate kinds and number of illu .­
tra tion needed. In on ultation' ith th e map ditor or other advi or 
more detailed p lans for illu tration hould then be made. Th i plan­
ning hould explore, among other ubject , 

I. Pro1 osed publi ation erie. and it restraints 
2. Ne d and ju tifi a tion for multicolor plate and photograph 
3. eed for an eparat 1 lat . that mu t be in ert d in a pocket 
4. Po ibilit ' of publi hing some or all of th abo e plates in a eparat 

map serie 
5. Dimen ion of figure ( ee tab! below) 
6. Fronti piece 
7. Ba e-map r quirement ( ee the follm,·in pa e ) 

P ublication 

Picas 

Profe sional Paper 

olumn 
Bottom title -------------­

ide title -------------- - - ­
Page 

Bottom title --- - ---------­
ide title -- -- - -- - -- - -- - ---

3- olumn 
Bottom title --- - ----- - - --­

ide title -- - - -- -- - --- - - --­
Double page 

Bottom title ----------- - -­
ide title -- - -------- -- - ---

21 X 51 
1 X 54 

43 X 51 
40 X 54 

64 X 51 
58 X 54 

meters 

.9 X 21.6 
7.6 X 22.9 

1 .1 X 21.6 
1 . X 22.9 

27.0 X 21.6 
24.4 X 22.9 

36.2 X 21.6 
34.9 X 22.9 

upply Paper 

Double page 
Bottom tit) -------------­

ide title -----------------

2 ~:! 39 
23~~X 44 

53 X 39 
50 X 44 

11.1 X 1 .5 
10.2 X 1 .4 

22.2 X 16.5 
21.3 X 1 .4 

Inches 

31f:!X 
3 X 9 

7 ~1- X 81h 
6=> X9 

10" X 81/:! 
9:Y·X 9 

141,4X 81/.! 
13Y.,X 9 

4¥X 612 
4 X 7l,4 

8· 4 X 61/.! 
8· X7l,4 
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Publication sizes for book--report figur 

olumn 
Bot tom titl e --------------

ide title -------------- --­
Page 

Bottom title ----------- - -­
ide t it l ------------ - ----

19 X 48 
16 X 52 

39 X 48 
36 X 52 

ontinued 

Centi-

.1 X 20.3 
6. X 21.9 

1G.G X 20.3 
1G.2 X 21.9 

Inches 

3:~ a X 8 
2 1Yto X l~ 

6y:! X 8 
6 X 8:;;, 

The mo. t c. pensive . ingle illu. tration that can be plann d i. a om­
plex full - olor map. It i therefore imperative that mu h thought go 
into the carl · planning of an ' geologic, g ph ·. i al, r h ·dr Iogi · map. 

ccc ary to early planning is on idera tion of the al n cdcd to how 
u h d tail a the aim. of th proj ct rna r quire. That s al normall 

' ill determine the ba c map th, t will l e u ed. nothcr fa tor i the 
nc e . it for publication on a topogTaphi ba e; pcrhap the initial 
mapping can he on topography, but publi ati n an h on a r du cd 
planimctri ba e. How mu h drainage and ulturc ar n e sary to allow 
the u cr to lo ate him elf? 

Yet another factor dire tl affecting the co t of preparation of th 
map i the need to portray information in olor. If olor i n t n e ar 
to the Jegibilit ' of the map olor publi ation will not be approv d. 
Generall . peaking, however, it is 1 . cxpen i'e to prepare copy for 
multicolor illu trations than to ut pattern for bla k-and-white or two­
color printing to depict compl x geolog . Th map editor an aid the 
author and the upervi ·or in determining th nee it for olor n 
map. 

Before approval of a project that' ill require preparation of a map, 
di . u ·:ion b twe n th gcologi . t, g oph · i i. t r h ·drologi t the map 
editor, and the bran h hi [or supen·i. or . hould d t rminc the ba c to 
he u. ed and the ompilation ·tnd puhli ation . al e. Dct rmination of th 
publi ation . cdc i. fair! ·. imp! if publi . hcd topographic ln. e map ar 
available. t time. the detail r qui red for th . olution of the gcologi 
problem rna ' ne e .. itate an enlarged ba e map· at other times the 
le ser detail needed rna . ugge t that everal topographic ba he 
mo ai ked and redu cd, perhaps a. mu h a. 50 p r nt. (Fift , p r nt 
is the limit of redu tion that retain . Icgibilit of geographic name. on 
the ba e map.) · ' 'Cr effort should be made to judge accurately how 
much data . hould be a qui red for publi ation; to ecure more than an 
be publi hed wa. te time in athcring superfluous data , in electing 
data to retain and data to delete, and in final drafting. For thi rea on, 
the map editor will rc ommcnd that the ompilation and publi ation 
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cale b the arne; trong ju tifi ation i nece ar to obtain a ba e map 
at a 1 larger than ' ill b pprO\ ed for publi at ion. 

The author' final ompilation mu t be on ale- tabl mat rial if data 
are to be regi tered to the a ailable ba e map. The ale- table ba 
hould be orcl red eral month before it i n d d; 

time i ne e . ar if the ba e i to b a mo ai of 
map or if it i to be at a s al cliff rent from the original ba. e map . 
The map editor an ad i e on the type of available table material ; 
becau e new artographic d ' lopment bring han d material no 

ffort i made here to de ribe the t p of material urrentl a ailabl . 
Fi ure rna) be either narrow mea ure ( aption printed b neath th 

figure parallel to the re t of th t xt) or broad m a ure (turn d id -
wa on the page and with the ca 1 tion at the bottom of the figure a 
the p·:tge i turned id " a . ) . Th broad-m a ur , r ide-title, figur 
reo a ionall una oidable, but the are awkward for the reader, ' ho 

mu t turn the book in ord r to r ad them and the · mak for u·nat­
tra ti e pag . he hould b a oid d ,,,.h n v r po . ibl . on idera­
tion hould b given to red ignin or reproportioninrr drawinrr or 
photo r ph , to u ing bl d ( xten ion of th photograph to th clg 

f the page and to the gutter) for o er ized photograph to pla ing 
explanation or aption on f in · pa e , or to u in · pag -< nd-a-half 
or two-page pread . 

tandard image izes for plate and ov r ize table are gi en in th fol­
lowing table. 

Centimet 1· Inches 

106.7 X 142.2 42X56 
106.7 X 132.1 42 X 52 
104.1 X 132.1 41X56 

86.4 X 106.7 34 X 42 (GQ) 
61.0 X 6.4 24X34 
50.8 X 1.3 20 X 32 
53.3 X 63 .5 21X25 
50.8X63.5 20 X 25 
40.6 X 50.8 16 X 20 

The north orientation of all map of the Geologic Quadrangle (GQ) 
rie mu t b on the 6.4- m dimen ion of the plate. North orientation 

of other map rna be on either dimen ion of the plate. 

PREPARATIO oF A THOR CoPY 

illu tra tion hould be neat, lear, and 
r ad f r printin for irtually 
· tr ti raphi tion • • 

Pu bl i a tion Di i ion after the re­
tion, but th map editor or illu -
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tra tor 

tion . 

CAPTIO 

THOR.· 

at publi ation 
photographi all , re­
I inks . h uld n 

ec-

ref rred 

Caption whether of plate or figure in 
book or of eparat I publi h d map or hart , mu t b both informa­
ti e and conci e. For eparatel publi h d illu tration , a in one of the 
map erie, the title hould expre ontent and location, and mu t be 
short; explanator material i placed on the illu tration it If not in 
the title. aption for text figur are t in t 'P b ' th print r· the 
rna ' be longer than tho e for plate. and rna in lucl xplanator 
material. Each illu tration i different, and individual judgment mu t 
be u ed to de cribe it. 

A compl te title and the figure number for ea h illu tration are 
t ped double- pa ed on a separate page; the original i pia ed in the 
text a the page following the mot important ref renee, and a p 
is atta hed to the mill cop of the illu tration (the cop of the origin 1 
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that is ubmitted for technical or editorial re i , ) for fon.·arding t 
te hnical reviev r . The figure number i al o pia ed on the mill op . 
o that title an be mat hed v ith illu tration hould title and mill op · 

be orne eparated . ny chan e in title mu t be made on the ori inal 
and on the op atta heel to the mill op of the illu tration b fore 
the re ort i ubmi tted for Dire tor· approval. hi pro edur a ur 
that the tit! to be et in t p th tit! a cit d in the bod ' f the text, 
and th e tit le pia don th plate b · th illu . trat rare in agr nt '\\·ith 
the title given under th h ading ' Illu tration . ' 

1. 

he follm ing factor control th ontent and form o tit! . : 

data an b 
'* * * and ro . e tion " 
ubsidiar illu tration rna req uire 

of the O\ erall figure title. 

the kind of 
indicat d 

2. Geographi lo ation. Thi . information mu. t be inJud din tit! . 
of paratel publi h l map · qu adran ·le nam ount ' or r -
o-ional lo ation, tate or r gion mu t be hm n. Geo raphi lo -
tion i not ne e ar ' in title of fi ur bound within a publi a­
tion unle th figur . portra , onl · part of the ntire ar , 

3. Qualifi ation . If pe ial ondition affe t the hara ter of a map, 
qualif ing adjecti e u h a "preliminar , " ket h " " en ral­
ized, ' "re onnai ance " " urfi ial, or "bedrock rna be u ed. 

4. l\fulti heet map and eparate t xt . If a ma1 i printed in e eral 
heet or include a pamphlet text a ommon titl that appli 

to all beet and (or) the pamphlet mu t appear on ea h. h 
indiYidua l beet hould al o arr ubtitle that identif the in­
di idua l map . 

The illu tr·ation it elf hould not be confu ed either in caption or 111 

text ' ith the ph i al actua liti e it repre ent . Thu : 

Th 
35 
m ntar · 

tra 
north of figure 5. 

• • • 
, po. <.1 5 mil . 

Th ara . hown in th • left . icl of 
figur 2 i. within 3:i mil . • • • 

t~·a of th f:wlt i expo d 5 mil s 
north ( th ar a . ho wn in 1gur 5. 
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Verbal cale, cale ratio, and magnifi ation hould not be gi en in 
a caption; a rake ale hould b drawn on the figure or n a tran lu ent 
ov rla and regi tered to the photograph or photomi rograph for draft­
ing b an illu trator, b au. e the ale of the illu tration rna be 
hang d in artographi pr pantion. If the pi tur d 
ome object u h a a hammer or a per on " ho · 

able in r 1ation to the re t of th pi ture, the iz 
obje t ·hould be not l in th aption . 

. l\Iap-unit mbol mu t be included in an "Explanation" or d scribed 
in the aption; th mu t not be u d in the text. 

UsE OF ABBREVIATION 

All word on illu tration and maps hould be pelled out, with the 
following exception : 

1. Geographi name . h noun (a mountain , mount, ri er, can on, 
cr~ek) m y be abbre iated if, b u ing the abbre iation, clutter 
i redu ed on the map. o period i u ed in the bod of a map 
or linecut after an abbre iated word. 

2. Unit of measurement. Alwa abbreviate. 
3. Geologi name . oun u h a and tone, 1 glom rate, and group 

ma be abbre iated to fit into a\ 'lilable pa e. e 1 ag 142, 14 . 
4. Well name . Word u h a " ompan ," "Coq oration," and 

' Brother " in well name ma be abbre iated. 

Abbre iation are treated at reater 1 ngth be ·inning on page 3. 

CREDITS AcK owLEDGME T ' A n OPYRI .H s 

In addition to an general acknowledgments in the t xt, redit for 
each indi idual illustration hould be shown on the illustration or in 
the caption. The author hip of a map-serie publication i shown on the 
map, u uall dir ctl under the title; howe\ r, author hip of a plate 
that i to be included with the text of a book publication i shown onl 
in the geologic credit note, generally placed below the lower right 
corner of the map. Photographs taken by the text author are not 
credited to him; he i the author of the report. Photograph or other 
illustrations borrowed from other hould, even if modified by the bor­
rower, be acknowledged in the figure aption. ( ee al o p. 14.) 

Proprietar information, u h a mine map , drill -hole produ ti n 
or ampling record , require not onl an acknowledgm nt but " ritt n 
permi ion from the owner, even if publi ation i to on i t onl of 
open filing. 

If copyrighted material is to be reprinted, written permis ion must be 
obtained from the owner of the cop right and statement of such per-
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mis ion must appear in the caption, either in the specifi , ord re­
que ted b the owner or a "Reprinted from • • • and publi hed , ith 
permi ion." The author retain the written permi ion. ( ee p. 34.) 
Though Go ernment-publi hed map and text are not ubj ct to op -
right, proper cr dit mu t b gi en for itecl or republi h cl 'ork· it i 
also courteous to notify the original author that hi ' ork i being u d. 

TECHNICAL REVIEW oF A THOR CoPY 

The original drawing or compilation, as prepared b the author on 
cale- table ba e, on cronafl.ex, or on paper, hould not be ubmitted 

for te hnical or editorial re iew. R ather, a legibl op ( r ero , ozalid, 
r cr01nfl x) houlcl be ubmitted. uch op), u uall , ref rr d to 

a 'mill " cop , i the on th t will be r ie\ d and approv d f r 
publi tion· it i al o the op th at will b x lu ivel reli d n b 
the editors and the illustrator for guidance in ordering and placing t pe 
for the final illu tration that will b ent to the print r, although the 
illu tra tor will trace the original for placement and po ition of all line­
' ork and mbol . If there are di crepancie in line\ ork between the 
original and the mill cop , artographi pr I aration ' ill b d Ia cl 
' hi! tho e matter are re ol ed. ll line ork orre tion mu t be mad 
on the original b the author; he mu t also indicate tho e orre tion 
on the mill opy or note on the mill copy that the original i to b 
followed. Blurred, reduced, or otherwi e illegible print of illu tration 
or photographs make adequate re iew impo ible nd rna well cau e 
the reviewer to re t negat i\ I to the entire report. The time and ex­
pen e of preparing final op of illu trations for publication are direct! 
dependent upon the legibility of the copy. 

fter technical re iew of ill u tration , the author mu t tud all que -
tion and comment on the mill copy and make nece ar change on 
original illu tration . A with edited t xt, ev r quer (?) b techni al 
re iewer or map editor should be an wered either b appropriate 
hange in the illu tration orb making written r ply to th uer and 
triking the qu r mark . egati e one-word replie to a re iev er' om­

ptab!e. The re i "er ha ' orkecl hard on the pap r 
de er e the au thor' con idera tion and an ' er . If th 

author wi hes, he rna uppl a new mill cop , but he mu t transmit th 
re iewed cop , the re iew r' omment , and hi rep! to th omm nt 
with th new mill op of th manu ript a it progre e through the 
review and appro al routing. 

Author, te hni al re iewer and ma1 editor hould arefu ll y he k 
each illu tration for po ib!e rror of omi ion or ommi ion. The fol­
lowing li t, though incomplete includ man of the point that hould 
be h ked on i ntiou 1 '. he it m apply parti ularl to re i w of 

for olo i ma1 and tion but man ar applicabl to 
of ill u tration a 
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1. 
a. 

b . 

d. 

c. 

· c.; · 1:\Sl. O THOR: 

I b 1 d n rna p and ro ti n · and ar 111 

i ion li t n 
r informal 

1.) 

2. orre tne : 
a. Plotting i accurate. 
h. G eogr phi and geologi nam are pelled corre tly in text 

a nd agr e ' ith p lling n m ap and xplanation. 
c. o a tion , dir tion , and dim n ion (in metri or in both 

mctri a nd · no·Ii h unit ; p. 19 ) ' l d r ib cl in t . t , ncl 
hown on m ap and e tion are in agreement. 

d. G eologi n a me and age on m a p explanation agr e with text. 

e. 11 p e ia l geologic mbol n the map app ar in th c plana­
tion. h ommon map mbol print cl nth ba k of m a p­
erie en elope (fig. 1) ar not hm n inn ap , 1lanation ; 

the author a nd the map ditor are r pon ibl [ r d idin 
whi h ymbol will b ho" n and whi h mu t be hown , 
( ee ·11 o p. 6_.) 

f. Dip a dra' n in ro ection agree with projection of tho 
on map. 

g. All features on map will be legible at intend d publi ation 
cal e. 

3. cale: ale i hown graphi a ll , in metric or in both metri and 
ngli h unit ; ratio a le a 1:24 000 i optiona l but u ua ll 

not hown on figure or map which rna la ter b e nla rg d or 
redu eel. 

4. Topogra phic ontour inter a l and d a tum: hm n b nea th title. 

5 . Caption: Title i uc in t but d finiti erie 
m ar "map " "cro e tion, or other uitable d riptiv term 
i in lud d. " Geolog of the Bl a nk Quadrangle i not a pt­
abl , but ' Geologi map of the Bl nk uadrangle ' 

6. Author hip: hown ben ath th apti n in a er ie. nnp · hown 
in the geologic redit if in a book publication. 

7. G eologi r dit: uthor , ompiler, and ontributor ar na m d; 
d a te of mapping re iv n. ourc inde m a b ub tituted. 

Ba e cr dit: our e d ate, and map proje tion , i( oth r th a n 
ta ndard topogra phic map, are given. 
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9. Cooperative note: ponsor or cooperating organizations are 
hown at top of map in map erie and in map plate for foreign 

areas. The " ording to be u ed if the cooperating organiza tion 
expr es no preference i " Pre par d in ooperation ' ith • • • ." 

10. Marginalia: 
a. True and magnetic north and numerical d ecl ination are 

hown; if tandard ba e map i u ed, illu trator ' ill add 
the e. The magnetic north arrm and de lination are un­
nece sar on page-size figure ; th e al o hould not b hm n 
on aeromagnetic map plate , for the can be a our e of 
confu ion depending on ' hether the de lination i that of 
the date of the ba e, the date of th data olle tion, or the 
date of the publication of the map. Tru north arrow i un­
nece ar on page- ize figures if latitude and longitude ti k 
and alue are hm n. 

b. Latitude, longitude, town hip ranges, geographic reference 
point or grid , po ition of ros ection are all hown b 
tick mark , which are labeled. 
rti <I ale and e aggera tion (' \ rti a l e ag ration X - ") 
appear on 

11. "Che k heet for and 1\fap ,. : Che k beet is om-
]let , e peciall a to note for dr ft man regarding color. and 
important map unit . 

TRA MITTAL FOR APPROVAL AND PREPAR TI ~ 

fill opie of illu tration mu t be tran mitt d with the manu cript 
text but in a eparat pa kage at th ba k of the text· the hould not 
be in erted in th t xt. The author hould hold all original mat ri·1 l 
(including line dra' ing and photographic negati e) until requ t d 
for u e in final prepara tion , after Dir tor ap] roval. 

li t of illu tration (at one time a iled hort li t) mu t al o be in­
dud d, e en though it rna not b publi hed. The li t hould hm 
for each illu tration, the t 1 e (map, diagram photograph or other), 
a unique hort title that i ea il related to the illu tration and th 
manu cript page number where the illu tration i mo t prominent! 
d cribed (th principal ref rene ) . he li t hould b t p d in order 
of principa l reference in th te t, whi h ma not be in numeri a l order 
of the fir t mention. The original of th li t i in ert d in the manu-
cript after the table of content · a op i placed in the illu tration 

package. 
De ripti e caption material for un: e te, t publication hould be 

t ped on a eparate page for a h illu trat ion and in rt d in Lh text 
a th page following that on which the pri ncip 1 refer nee appear . 

lo at in · ref r n e to the illu tration hould J e plac d in the text 
on th lin ftcr the prin ipal r ference a : 
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F1 R Z.-, ar her 

pe ific in tru tion that an b obtained from the 

R EVIEW OF p BLI ATION DRAFT! 

Tran mittal routing procedure of drafted ur e illu tration ar 
from office to office, but b fore the report goc to the printer the 
author will receive hi original illu tration , hi mill opie , and he k 
print of the drafted art. hi mat rialu uall ' ill a om pan the dited 
text if the illu tration are part of a book r port. ( h k print ' ar 
wa hcoat-color print or black-and-' bite copi of figure and photo-
graph ; "proof ' are print from the printing pre and are rarel 
made.) he check print ord inarii ro id th Ia t opportunit for 
the author to mak orre tion . It i the ·wthor' re pon ibilit to 
check tho e prints car full for pla ement of line and t pe, mbol 
e planation, pelling, color or pattern , and title . n hange or or-

. r tion hould be lear! marked on the heck print b u ing a traight­
edg to draw a line to the margin from the item to be orre ted and 
noting the corre tion in the margin, o th a t th illu trator will un­
derstand the change. n orrection or queri that ha\ been pia ed 
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on the check print b the illu trator or editor hould al o be re iew d 
b the author and marked to hov hi agr em nt or di greem nl. 

t heck-print tage ignifi ant lunge not on the appr d mill 
cop mu t be ju tified to the map editor at the time the che k print 
i returned. he mill op and original mu t not be updat d or other­
' i e altered at thi time. II change the author r qu t ma not be 
granted . ome reque, ma be del ted a being unne e ar or v n in-
orre t . Th map ditor will ac ept enti I chang , and tho e de ir-

abl change that a n be mad qui kl , ea il , and inexp n i l . 
he author mu t lat and initial ea h he k print · how v r if the 

fina l drafted illu u·ation i un cceptabl and the author feel he mu t 
ee a new, corre ted che k print he hould o ·tate and hould not 

initial that print. The author mu t return all the he k print , the 
origina l and the mill copy. 

After appro ed change are made in text and illu tration b th 
Publication Di i ion, the manu ript and illustrations are r adicd for 
tran mittal to the printer. 

Dr PO ITIO OF 0RIGI AL ILL STRATIO D 

PHOTOGRAPH 

uthor· ori ina! illu tr tion and mill cop ar returned after the 
final drafted material i tran mitted to the printer. Th author hould 
retain that material at lea t until the report i publi hed. h op that 
the printer u e for publi ation will be returned to th author if her -
que ts it; it may be returned or eli carded if he doe not a k for it. 

egative for color-printing I late are now retained in the Feder I 
r hi e for reprinting. I£ n g'ttive ar not availabl , a paper print ma · 

be cann d ele tronicall to mak olor n ative for r printing. If a r -
port i reprinted, bla k-and-white figure and plate are opied from 
the publicat ion it elf; bla k-and-white photographs will be prepar d 
from the negati e on file in the ur e ' Photographic Librar . 

ll photograph negati e and lide hould be depo ited in the 
ur e · Photographi Librar (U .. G ologi a! un e fail top 914 

Box 25046, Den r Federal nter Den er, CO 0225) at the omple­
tion of ea h ur proje t. egati e for pi ture that arc u eel in pub­
li heel report are nt to th Photograph ic Librar b the Publi at ion. 
Di i ion aft r preparation of cop for the printer. The olle tion i con-
ulted by urve author and other author "' ho n ed appropriat 

p1 ture for textbook and ientific art icle . 

KINDS OF ILL TRATIO AND THEIR SPE IAL 

REQ !REM T 

Geologic geoph ical and h_ d-rologic maps 
Geologi , oph i al, an h drologi map are major illu tration 

and offer pe i 1 problem . Planning for ompilation nd publication 
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E planation 

The explanation i an e ential part of the geologi illu tration for 
' ithout it th map, ro tion, or diagram an be under tood onl 
with great diffi ulL ·. It i the fir t part of an illu tration to be tudied 
and th part that i mo t frequ ntl ' on ulted b th u er. h xplana­
tion must in lucie all information ne e r to the und r tanding of th 
figure, which mu t tand alone ' ithout r fer nc to the te t or to 
anoth r fi ure. How vcr, nothing hould be d rib d in the e plana-
tion that i r adil apparent on the map or it ub idi ·tr ro tion 
or that i d ribed in th text. If p e within the figure i a ailable, 
a unique featur an be lab led dir ctl on the map and it 1mbol 
need not be li ted in the explanation. 
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Two t pe of map xplanation are u. ed in publi ati n of th 
logi a l urve , the hort and the , pand d. Both t ·p u uall · n i t 
of a ' on·elation of :.\lap Unit,· a D ription of 1\Iap Unit .. and a 
li ting of the line onv ntion and geologi mbol u d on th map. 
A " hort' and ' xpand d" imp! the two typ differ onl in th 
tratigraphi and lithologi d tail pi a ed in the "De ription of :.\Iap 

Unit .' 
I ia l pr blem ma ari e in the fo rm and la out of c ' planation 

for map in oh ing large area . R ecent publi a tion of the un r -
fleet c p rimentati n in format of ·planation , a nd the read r i r -
£erred to the mal b U .. Geologi a l un·ey (1972) H a l (I 76), 
and weto (1976) . 

The treatment o f tratigraphic ymbol and the arra ng m nt and 
fo rma t of map-unit bo in the " ' p lanat ion for G olo i ~lap ·· ar 
gi en on age 13 -I42 and figure 5. T he "D e cription of 1\Iap Unit ' 
mu t in I ude th ro k- trati ra phic nam of the unit and the , t m 
to' hich the unit ar a ign d; it ma 1 al o include informat ion u h a 
lithologi grai n ize, olor b dding characteri ti thi kne. , poro it , 
permeabi li , fra ture haract ri ti ph eno r 1 t or fo il content, rem­
anent magnetization, orr la tion with other unit , pota ium-argon or 
other age d eterm ination, and our c of pe ifi informfltion ( itati n). 
Limi ting fa tor for th length and detail of u h xplanator mat r ia l 
a re the ize of the map and the number of map unit. Where pace i 
a a i1 a b1 , an e ' paneled "De ription of l ap Unit ··giving trat igral hi 
detail i de irab le. 

The hort " e ription of ~tap Unit include the name of the 
group , formation or m n ber but ither no de criptive materia l or 
d e cription limited to the major litholog, . hort ex pl a nation rna de­
pend on a book text or a graphic columnar ection to fl h out the 
bone with lithologic detail . 

tra tigraphi deta il hould be limited to da ta from within the map 
area · hm ever , limited on·elation "ith fo rma tion in the urrounding 
region rna be in lud d. itat ion ('reference') rna be included in 
de r iption (u. e the form ho non p. 79- I) . ll d ription houlcl 
u e telegraphic t ·le. 11 non entia! article ( a" "a n, ' the") hould 
be del ted ; omp1 te en ten are unne e ar ; p< rti i pi al ph ra e are 
encouraged · an , in t d of onjun tion and other up rfluou word 
emi olon or period . hould 1 e u d to eparat idea . Th d cription 

rna be "paragraphed." P riod are omitted at the nd of ea h individ­
ual entr or paragraph. 

The treatment of rock- trati raphi unit and trati ra phi mbol 
i covered in detail in page 13 -142. 

The order of eli cus ion of the 1itholog ma differ from m p to map; 
it hould be on i t nt ' i thin a gi \ en " De ript ion of rviap Unit " (fig. 
h). Inv rted . ent n tru tur ( 1 . 144) i unn ar , be a u th 
major lith lo , if a n i iven i1 th ro k- tr ti graphi n m ; if th 
formation on i l of a mi tur of lithologie , no on b ing domina nt 
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it i 
a nd 
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u bject Pag 

Abbr viation ----------------------------------------- 93, 147 
Citations --------------------------------------------- 74 
Ilyphenation ----------------------------------------- 144 Mineralogic terminology _______________________________ 174 
Petrolo ic terminolo ---------- --------------- ----- -- 167 
Punctuation ------------------------------------------ 223 
Rock-color t rms ------------------------------- - ------ 144 
Significant fi gure ------------------------------------ 197 

Geologic map symbol 

mbol ( ee 

planation. 

Cross sections 

G ologi cro ction repre ent the author interpretation of th 
tru ture and tra tigraph hown on th g ol i 1 ap, mad raphi 
o that the map and tructure are more ea ily under tood. The princi­

. pal control i pro ided b the urface geologic mal, b ubsurface or 
mine maps, and b drill-hole data on or near the line of ection. Cro 
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OLOGI MAP SYMBOL 
OMMO LY 0 0 \1 P OF THE . ITEO ST T G OLOGI L S R EY 

(Special s mbo ls are ho"'n '" e plana110 n ) 

--+-- - ·· .. 

Contact Oa hed where appro •mate! 
I ·at ed . hon dashed where mferred . 
dolled wher~ ·oncealed 

ConiJCI ho.,.mg d1p . well expo ed Jl 
lnangle 

FJull Oa;hed here appro xmlJ id) 
locJted . horl dJ hcd wh<re 1nterred . 
do lled where <·onccJied 

FJult . sho 1ng dl(> BJII and hJr o n 
d w nthrown >~de 

ormJI lault ll a,·hurcd on downthro n 
>1de 

Fault . ~owmg rela tl\ e hontontal 
mo eme n1 

·1 hru 1 fault Jwtee t h on upper piJte 

t\ nlldme ho 1ng d1ret·11on of plunge . 
da . heel whn< Jppro una te l I ra ted . 
dotted where conceakd 

>ymmetrlc antlt·hne hon Hro w 
1nd1ca tes >leeper llmh 

e nurned a nil ·hnc ho w1ng d~rec11on 
of d1p o f llmh> 

--+- __ . ... . ynchne "howmg d1 ret·t10n of plunge . 
dJ hed where appro x 1ma td y loca t~ d . 

do ll ed where conceJied 

ymmetm: yn ·line . horl arr o w 

Ink< Jnd d1p ol hr1h Ball IOd lc.JIC\ 
top ol hed no " n fr m \cdlmt·n· 

10 
I nl'lull'd EB ll ,u 17untJI 

Vl·rt t .tl ()\t.•flurned 

• tnkc Jnd d1p o l f hJIIOn 

i'O In hncd + \ 'rrllrJI -+ 

In · e Jnd d1p ol d eJ\Jge 

rs _ lnl·hne-d .. · \ t.'rt t\.~1 l hHilUOIJI 

BeJnng Jnd plunge o l hnc J IIOn 

In ·hnt.•d • \ crrt4.." I llnntontJI 

. In · e Jnd d1p of 101n t' 

lndtn.:d ...... Vt.•ru~o: .~l ..- lhu 11nn1JI 

Olt pl1nar .\ m~ul, (,U ,~ f' ~and d1p nf h~th , 

fuh¥ 1tnn o r )l h•~l u"l . . .ncJ Ita , &t ) 103 ht 

cumhtnt d "''th hnc..~r' mhul ... h > rtlUtd dm t :.~ 

uh\tf\C'd .a t ::tmt' lc• oahl h) ... upc nm pu,t c.l 
ym hoi.) ll l pnant uf mtr , ~llun CUC \1\I tn 

plr.nJr ') mhu ls Jtr ... ho "' n tn t t"r,tdtn ;~ I p.un t 
tt f Oh't'fYJ I Iftn 

dll . tunnel . o r ' lope 

1nd1catcs leeper llmh Ou rr 

erlurncd ~ ndu1c • ho w1ng d1re "II n 
of d1p o f hmb 

~1 o nocllne ho wmg d1re liOn of plun11e 
of a 1 

11nor ant1 c llne ho w1ng plunge o f ax1 

·l1nor syncline howmg plunge of a x1s 

(.;rJ el pll 

II ell 

o l>nlhn~ 

l:l (;a, 

• 011 

¢ hul ·ln 9 1>1 ho le 

.(S. • hu" ul ~.J' 

.e- . h''" Hf ml 

Fie RE 1.- ommonl u d geo log i 
G ol gi al 

ma p 'mbol . R pri nted from ba k of 
ur\'e , map · rie 1w lop . 

ection dra"' n through area " here geologi r lation hip at 
depth ha e e onomi or i ntifi importan and where uffi ient data 
are a ailable. h number of e tion hould b no gr ater than ne e -
ar to demon tra te the inferred geologi relation hip . he hould 
how ignifi ant fa t not d mon trated el ewhere and that are 

difficult or impo ibl 
tructural da ta 

di ula r to th 

a r r w r oulh 
map area looking north r north' e tward. 
drawn to illu trate through-g ing geologi 

oriented p rpen­
tion need not n 
if little of 

u uall ori n ted 
orner of the 

of ection 
common to all 
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30 

10 

10 

HOR.' 

ote : Commonly u ed geologic ymbols a r print don th map jac k t ; a eparately 
prin d li t i availabl on r QUe t from th ological urvey . 

ntact- Approximately located ; queried where probable 

Fault- Approximate! located queri d w h re probabl ; dotted in 
water. u, probable upthrown block; D , probabl down thrown 
block . ro hatched were ilicified 

ncline - howing axial trace and plunge 

Minor fold 

Open anticline, showing plunge 

pen yncline, howing plunge 

Fold with axial-plane schistosity, showing bearing, map sense, and 
plunge of axis 

Fold that folds schi to ity, howing bearing, map en e, and plunge 
of axi 

Kink fold , showing bearing, map ense, and plunge 

Kink fold, showing bearing, map ense, and plunge of fold, and trike 
and dip of axial-plane cleavage 

PLANAR AND LINEAR FEATURES 

Where two ymbol joined, observation is at point of intersection 

Bedding in sedimentary rock 

Inclined - Showing trike and dip 

Horizontal 

Schi tosity in metamorphosed rock 

Inclined - Showing trike and dip 

Vertical 
1
°K Cataclastic schi tosity 

70 

658 

60 

45 

Schistosity parallel to relict bedding in metamorphosed rocks 

Top of beds not observed 

Top of bed observed 

Overturned bedding 

Mineral lineation-Symbol shows .direction and plunge ; observation at 
base of arrow. Letter symbol shows elongate mineral : 8, biotite; 
H, hornblende ; Q, quartz 

F1c RE 2.- ample xplana ti on of om g olo i map . rmbol . b tra t d from 
P ppcr (1977). 

ection and if the trike of the through-going tructur are uch that 
a common orientation according to the rule i not po ible the ection 
are arranged o that the geologi tructure maintain the arne relation­
ship to each other. 
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to hm detail of litholog) 
ful i1 bowing ur-

Fence diag1am 

n 
t 

Fen diagram are difficult for an author to prepar and 
are expen i e to draft for publication· the arc not re ommend d as 

eologic illu tration . e eral ,,,.ell- ho en ro e tion an illu trat 
faci hang and tru tural relation hip more ffi i ntl · and e 
ti ely. 

Stratigraphic section lithologic ol lmnar ction 
and well logs 

Be au e the Publication Di i ion illu trator rna ult 
int rpr ting orr tl th fine lithologi detail of olumnar and 
' ell lo · the author i ur d to k p in mind publi ation ale and 
u able ize of the printed illu tration and to draft hi mat rial at pub­
lication ale or for not mor than 20 I er ent r du tion o that original 
lin v ork an be u d' ithout r draftin ; then th illu trator "ill n d 
onl to add t p for olumn h ading explanation and tit! . Th 
thor ·hould con ult with the map dit r on line weight and 1 

mbol . Litholo mbol u d in a raphi olumn mu t b 
the d n of ea h unit i print d b 

n for publi ation hould be mea urable di­
al . Final publi h d ' idth of column hould be 

than 1 nor more than 2 m. 
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ol r i unn ar for illu tration of raphi log and e li n . 
Bla k-and-white pattern an l di tin ti' e ontra ting line weight ar 
ufficient. 

Index maps 

Mo t book report and journal arti le should in 
index map ' hi h identifie the area of the r port within th 
other geographi region and hov major rreographi 1 ation 
£erred to in the re1 ort. If the report in lude no major map of 
p cifi area, a e ond map hov ing all lo al eographi and tru tural 

f ature mentioned ma b n ary. n ind x map mu t in lud 
latitude and longitude (or town hip and range and a north arrow if 
lat itude-longitude i not a ailable) a rake ale, a neat lin , at 1 a t 
minimal drainage, and cultural feature u h a tm n . lin , 
road , nd minimal topograph rna be in lud d on th c ond map. 

town hip and range grid alone i und ir bl ; the read r i bett r 
able to relate geo raphic po ition to tov n , drainag , and road . If 
e eral ountie or tat ar in lud d, thee nam hould be in lud d 

on the figure. The report area hould be de ignated b pattern. 

f\Iap- erie publi tion u uall in Jude a m 11 outline map of th 
State that how the map are in bla k. dditional regional ind x 
map rna al o be in luded to how sour e of information, redit f r 
area of mapping and publi hed m p f adja ent area . 

If onl latitude and longitude coordinate and area outline (but no 
geographic or cultural data) are gi en, the figure i not an "ind x map' 
but an "index." 

Photographs 

Well-cho en photograph , each adequate! de ribed e entia! to th 
reader' under tanding of the text, and ea il reprodu ibl are om 
of the be t and lea t e ' I en ive illu trati n to pre par and print. u­
thor hould not ubmit more photograph than ar reall ne ar , 
in the mi taken belief that a ertain proportion i arbitraril rejected. 
Thi practice " a te e er one' time and rna be self-defeating becau e 
re iewer and author may not agree on the "e ential" pictures. 
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Glos prints hould be ubmitted " ith mill cop and copi 
tha t go for imultaneou re iew. Xerox copie of photograph ar not 
ac eptable for re iew or for Di re tor' approval. egati e hould b 
held b the author with other original illu tration until requ ted b , 
Publication Di ision. It i important that re iew print be submitt d 
at Io e to final publi ation iz o that the editor an ' rif ' that th 
photograph how what the purport to how. 

If the author wi he to publi h a photograph for ' hi h a negati e i 
not a ailable, e p cially if he ha onl one print of the picture he 
hould have made a 4- b 5-inch cop negative of publication qualit '· 

If the author wi hes to publi h a black-and-v. hite photograph from a 
olor lide or color print, a bla k-and-' hite 4- b 5-in h n gati\' and ·t 

print at near publication ize should be prepar d for re ie' and publi­
cation. 

The mill cop for a color photograph hould be a color print about 
the size at which it i to be publi hed and hould ha e the color ren­
dition a de ired ~or publication; the printer " ill u e the mill cop a 
a guide to color reprodu tion. The original lide or color negati e 
hould be furni hed for the 1 rinter' u e and marked " o be return d 

to U G Photographic Library." 
If it is desirable to print a long narrow picture in a Profe ional 

Paper, a a panoramic iew made of three or four photograph , it i · 
better to print the photograph aero s two page than to print it as a 
ide-title figure. If a much a one-fourth inch on each of the two dg 

can be cropp d " ithout Io to the picture, the printer can bleed the 
photograph to the dge of the page. u h a photograph on a Bulletin 
page can be a mu h a 25 per nt larger than th on entional- ize 
Bulletin-page photograph. Bled photographs are exceptional, however, 
and hould not be used indi criminately. 

Authors hould generally not attempt to mount their photograph , 
panoramic or other, for the printer. Instructions for preparation of 
photographs follow. 

1. ubmit glo y print at publication ize or indicate publi arion iz 
b crop lin on o erla . Do not trim along rop lin but ubmit 
print of complete negati e. 

2. Request 200-line creen onl for fo il plate and ' here fine detail 
is essential. 

3. Do not write on ernul ion side or back of photographs and do not 
u e paper clips. cale hould be dra' n out id image ar a or on 
o erlay. 

4. Use regi tered overla to how line and s mbol placement. e er 
draw on photographic prints. 

5. Do not mount with glue, tape, or permanent atta hing material . 
6. Do not pia e an kind of tape o er image area. 
7. Regi ter all o erla b corner ti ks or other mark ; indicate top 

if not obvious. 
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Rot te photomi rographs 90 ° if ne e ar to fit column width; 
photomi rograph hould not be reduced. 

In truction to the photographer con erning 
bring out d tail, or oth r tr atmcnt m be pla d on 

n a tran luc nt 0\erla of the mill cop , or n the ba k 
h t for Photograph . " 

aption for photograph must note the geologic feature hown. 
"Vi " of H art l\Iountain ., f r xampl i in uffi i nt. he ation 

f the arc·1, the dire tion in whi h th photogr ph ' a taken and the 
date of ph tograph if p nin nt t the app ;na n of the ubje t, 
hould b a part of the aption. h aption hould al o ntain a 

r fer n e to the al of the photograph and an planation of an 
mbol hown on the o rl< . ·Manmade tnt tur u h a. h a l fram , 

e ·cept tho e in idental to g ologi ubje t 1 t bl a 
illu trations. 

Photograph are poor! reprodu d on map pre e , and m p- ne 
r port ordinarii do not on tam photograph . trong ju tifi ati n 1 

required for printing photograph in map erie . 

Sketche from photog?·aph 

ometim the nature or qualit of photograph i u h that the geo­
logi r Iation hi1 are not ob iou ; in addition a print d o erla how­
ing tho e r lation hip and the name o£ geographic feature rna ob­

ure the g olog . Lin dr·n in · ( ket he) pr pared from the photo­
graph can better portra the g ologi information than a poor-quality 
photograph; a imple k t h print d b n ath the photograph, or in-
tead of th photograph and howing the geographic and geologic fea­

ture can explain the relation better than word . The author an pre­
pare a rough sketch on a tran lucent o erla and ubmit it and the 
original photograph to th illustrator as a guide for making the ketch. 

Fossil plates 

Fo sil plate are u uall prep red b the author, ' ho hould con ult 
recent publications for la)OUt and t 'le of caption . Technical ad ice 
for the preparation and mounting of the parts of the plate can be ob­
tained from an illustrator. 

Aerial photog?aphs and shaded-relief map 

Except for the need to pre erve fine detail, ingle aerial photograph 
pre ent no pe ial preparation or reproduction problems. Aerial photo-
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graph that are to appear a ter opair, howe r do pre ent problem 
and ar permitt d on! with trong ju tifi tion. heir ffe tiv ne 
depend on uniformit of ton for both photograph a ' 11 a 
placement for ter O\ iewing. 1\toreo er, fev reader an 
v ithout pe ial qui ment. tereop· ir hould b ubmitted at pub­
li ation ize; the author hould mount the tereopair him elf or , ork 
clo el with the illu trator in mounting it. 

For om a rial photograph and had d-reli f map the g neral rul 
or orientation with north at the top of a page m n d to be modifi.ed .. 
F r ·amp! th r ·1der ma be di tra t d b had w that app ar t 
invert the topograph and au e him to "ee" tr am in tead of ridge 
or dom in t ad of crater . o avoid u h rron ou vi ual per ep­
tion , the pi ture or map an be mounted up ide-dov n o that reli f 
i mo t ea il percei ed b the a erage reader. north arrov and 
cale hould ah a s be added. 

Inexpen iv had d-r lief ma for u e a ind ., map an be created 
b u ing p ial lighting to 1 hotograph the back of pla ti rai ed-reli f 
map. de ription of the method i gi n b ta (1962, p. Dl65). 
The author should r pare a tran lucent o erla regi tered to the 
photograph to how geographic and geologi feature to be adde b 
the illustrator. 

The our e, id ntifi ation number, and date of all aerial photograph 
or other remote! en ed image u h a Land at multi pc tral imag , 
hould be a part of the caption. 

FTontispieces 

Rare! a book publi ation contain a fronti piece, hi h u uall 
illustrat the gen ral ubj t of the report although it rna be an out­
standing pi ture of more specific nature. If ju tified color ma b 
appro' ed (Ratt and te en 1967) . It rna be a panorama of the area 
(Love and Keefer, 1975), or a ket h or drawing. 

Graphs and diagram 

Man kind can be prepared; each ha it specific purpo 
(fig. 3). cale includ arithm tic, logarithmi emi oga-
rithmi and probabilit . hown b ·t grid whi h ma be ith r a m­
plete nen ork of line a ro th diagram or m rei ti k along the v rt­

ical and horizontal ax . If t n ion of the grid a ro . the raph i im ­
portant to the read r the graph or diagram hould b outlined and 
ticked on 11 four id . Th grid hould be extended to in Jude all 
data hown on the graph. 
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TYPE OF GRAPH EMPHASIS 

~ 
u 
<( 

~ 

~ Ill u 
< I 

I 

' 

TI ME 

PERCE T 

TIME 

ACTIVITY 

TIME 

TIME 

' I ~ 
1\ l1 r\ 

', 

v 

Line or curve _______________ Trend or rate of activity of relatively 
continuous data 

Bar or horizontal bar ------- Volume of data for different items at 
the same time 

Column or vertical bar ______ Sharply fluctuating magnitudes of 
data for one item at different times 

Surface of band ------------ Amount of data 

Symbol (unconnected 
by lines) ___________________ General trend or activity of data 

(as daily maximum and minimum 
temperatures over a period of time) 

Combination _____________ Combines two or more of the preceding 
forms 

Nomograph ____________ Depicts the relation of quantities. values, 
and numbers used for solving a suc­
cession of nearly identical problems 

F1c R 3.-\ a rio u t 'PC o f g raph and th ir na tu r . 

Scales are generally labeled only along the left and bottom axes. 
Scale number hould increase from bottom to top and from left to 
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Co 
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TYPE OF GRAPH EMPHASIS 

L-...l....-...J 

MILLI EOU IVALENTS 
PER LITER 

......... ............. 
I 7 
........... \. 

\ 7 
_........ 

' / 
/ / 

Radiating vectors diagram --------- Shows results of analyses 

Semilog concentration graph ___ Shows distribution of selected 
groups of data 

0 01 0 10 1 00 10.00 100.00 

® 3 

7 

6 
Fe ,Ji' K 

N 

-

Circular (pie) diagram ---- Subdivision of a whole by means of 
a circle which is divided into 
percentages 

Triangular diagram --------- Shows composition in terms of 
relative amounts of three com­
ponents 

Schmidt equal area 
projection _______________ Shows azimuths measured clockwise 

from north and about a point 
directly beneath the observer (if 
grid is deleted, center point is 
shown by a.. "and north is ticked) 

FIG RE 3.-Continu d 

right. Caption for axe are a ll in capita l letter ; the hould b om­
plete, and include the unit of mea ur ment a " __ , I P R E 

11 mbol u d on the graph or diagram must be expla ined either 
in an "Explana tion" or in the figure caption. 
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Detailed 

TH R,' 

Mine map 

map ") be an 
draft and 

Engineering drawing 

R EFERE CE 

tion of 1aborator ' 
xplod d drawing 

pe ifi t pe of o­
ring draft man hould 

Berg nd hi , M . H ., and Ko hmann, . H ., \ 97 1, ) n .: d po. it~ o( th • K.okomo-
enmilc di tri t, o lorado: ologi a l un·c Prof ional Pap r 652, 53 p . 

H al , B. R ., I 76, 
1: 500,000 . 

o lo ic map of rkan a : o logi a l urv , ale 
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H awle , 1969, G olog and beryll ium depo it of the L ak orge (or 
Badg r Fla t ) b r ·Ilium a rea, Park and J ' ff t on 

o log ica l urve P rofc ion a l Pap r 60 - , 44 p . 
ounti olorado : 

LO\ , J. D ., a nd Kecf r, \ . R ., 1975, 
Y 110\ ton e 1\ a ti na l P ark , \ 
729- D , 60 p. 

of dimentar 
co lo i a! urve 

ro k in uth rn 
P ro fe iona l P ap r 

P pper , J. D ., 1977 , B dro k geologic m ap of th e H a mpel n Qu adra ng le, Ma a-
chu tl and onnec ticut : eolog ica l . u r v ol g i Qu adra ng l Map 
GQ- 1368, sca le, I :24,000. 

R a tt , J. C ., and tev n , T. A., 1967, h fl ow and r la te<! , ·o l a ni 
\ ith th e Cr de a id ra, an Ju an ; I unta in , o lorado: 
e Pro f iona l Pa per 524-H , 5 p . 

Max' ell , . H ., and II e , . L. , 1967, c log and u ra nium 
R a t to n Butt tl i trict J ffcr >11 Count •, o lo rado : o-

Profe io na l Paper 520, 12 1 p . 

tac , ]. R ., 1962, hortcut meth d for th e prep ara tion o f hadcd- r li £ illu t ra -
tio n , in hart P aper. in eolo , H dro log ', and o pograph : colog i-
a l u rv P ro fc io na l P ap r 450-D p . D 164- D 165. 

Tw to Ogd en , I 976, Preliminar g o logi 
ML cell a n o u l· ic ld tucli · Map MF- 7 

. G o l gi ca l un· y 
eo log i 

I : 125,000. 

.. G ol g i a! 'urv 

ton · N a tio na l Park: 
In,· sti ga ti o n · M ap I- 710, . ale 

ADDIT IO NAL R EADIN 

All n , rl , 1976, St ·p to wa rd b ·tt '1' : i ·ntifi illustra ti <m s: Law tctt c ·. KS G601-l , 
11 n Pr , 33 p. 

of fig u re · by til · per · lit wi tho u t ac ~ to pro-

ia tio n o f P trol urn Gcologi ·t ·, 1970, PC ·li d ma nu al: 3 p. 

k n how to prepa r lcg ibl projec tio n !ide . 

Bla kadar, R . 
for th 

The TA of th 

and riffin , P . ] ., 1975, Cui tl · to autllor ·- A g uid · 
o f o lo i a ! ma p · a nd r port : Cco log i a l . ·un· of 

u R pt. 16 , 199 p . 

·a nada . 

K at , ] . 
235 p. 

1973 , artog raphic d ig n a nd produ tio n : 1\ York, J o hn \ il ·, 

A guid for r ead r interc t d in a rning about printin p ro . w II 
a cartographic meth od . 

Ridgewa , J. L. , 1920, P rep ar a tio n of illu tra tio n for repo rt o f th n it d ' ta t 
o logica l urve • • .. Geologi a l urve 101 p. 

m an 
f r 

prod u tio n (till p ag ) ." For 
pa ra tio n of illu tra tion 
p ri nt and mu h o f it. 
of d ra fting and r pro-



MATTER OF STYLE 

REFERE CE 

J\Io t ientific report contain ref renee to other re archer . If the 
report c nta in onl a f w referen e , the ompl te itation ma be 
gi en in footnote or in parenthe e in the text. he more ommon 

ur e pra ti e i to gi e the author, date, and page ( ) of reference 
in text in p arenthe e and then to li t complete citation at the end of 
the report . ur e st le trie to a oid an need for "idem," "op. it.," 
or "ibid." 

Footnote ref rences are indicated in the text b a "shelf'' (_f ) . 
he footnote i t ped ju t below the line in which the reference mark 

app ar and i et off b rul abo e and below. h " helf" in the t xt 
i pia ed ju t aft r the name of the author ited or, if the name i in 
th po e i e form, after the noun following it ("Gilbert's theory 
-1 '). Footnote hould not be numbered b the author; the number­
ing will be done b the editor after all elimination and addition ha e 
b en made, ju t before the manu cript go s to the printer. 

Reference in text 

If the reference pertain to only one text sentence, the id ntif ing 
information i u uall gi en in parenthe e at the end of the sentence 
unle the reference i not pertinent to some part of the enten e, a in1 

" nchorage wa everel damaged b land lide , ground ub iden , 
and fi ure during the 1964 earthquake (Han en and other , 1966 p. 
73), but little effect of thi damage i now i ible. ' If the author' name 
naturall falls in the entence, onl the date and the page reference are 
in luded within parenthe e , a. in " challer (1911, p . 49) reported that 
the t pe specimen of thi material contained 3.21 percent Li 20." If the 
reference pertains to more than one prec ding entence it ma be iden­
tified in a separate entence, a " ( ee Hansen and other , 1966, p. 73.) ." 
All text reference hould indicate the appropriate page and (or) illu -
tration number unle the reference i to an alphabetical compendium 
u h a a dictionar or glo ary. It i an incon iderate author who force 

his readers to search the citation index for his reference, with no gu ran­
tee of success when the search. 

R f ren to se eral pu li arion £ an author in the m y ar ar 
distinguished by adding a, b, c ... after the ear, in chronological order 

74 
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of publi ation: " ( ampbell, 1970b, p. 20:J) :· If a paper ha nr au­
thor , the material wi thin the parenthe hould hav both author · 
names, a in "Ephe ite contain a mu h a 3. 0 per nt Li 20 ( hailer 
and arron, 1952, p. 301 ) .· If it ha thre or more uthor and if there 
i onl one referen e that an be o ited, the r feren e m be to the 
fir t-nam d author 'and oth r " a in ' (Pala he and other., 19 :- 1 p. 

25) ," instead of "(Pala he B rman, and Fronde! , 1 51, p. 25). 
Multipl text re ference are in hronological-a lphab ti a l, in r c­

r enc order: 

(. mith , 1962, p. 67 ; J on· ·, 1970. p. 406-410) 
(. mith , 1962, p. ; 1971, p. 9 - 10.4; J on , 1970, p. 6 12 
( mith , . B., 1962, p. 3-42; , mith , . J., 1962, p. 104; J ones. 1970, p. 91 -9 ) 

R eference hould be identifiab le and, in g nera l a ailable for r f r­
enee. Perhap "(V. E. McK l ey, oral commun. or writt n ommun .. 
1974) ' i the be t tha t can be done for data and opinion giv n orall r 
or b per onal orr pondence but for oth r orre ponden e fil e map 
and oth r data, unpubli hed the e , admini trati e report , and p rhap 
some manu cript in prepara tion, the reader rna fe 1 entitled to mor 
tangible informa tion. An unpubli hed the i might be identified in 
text, for instance, as"(]. P. College, I 6 , 'Well on Fir .' : ev Orlean 
La ., Tulane Uni er it , unpublish d the i , p. 10-51) ." If the am 
the i i referred to more than once, it might be identifi d b li ting 
in " Reference " rather than in text. he text cita tion ' o dd th n h 
" (College, 196 , p. 10-51) . ' If unpubli hed data are cited, the com­
piler and (or) place where the data are on file should be gi en. he 
dates of all t pes of unpubli hed data should be included-th rna 
be vital factor in the alue of the da ta . An unpubli hed report ould 
be identified in text or " References" by appropriate ariation of th 
following: 

H arri , L o, 1964, Maint nancc for ·man · report on anhquak damag : n -
publi hed data on file in \ ald z office f Ala ka D panment f Highwa ' . 

Open-file reports of the Surve and other organization may be cited 
and included in "Reference " if information is gi en a to where they 
are available for in pe tion or di tribution ( ee example 17) . 

In general, the titles of books, articles, and reports that are quoted 
in text are enclosed in quotation mark and their fir t word and all im­
portant words are capitalized: "Dictionary of Alaska Place arne ,' 
" tandard Handbook of Preposition , Conjunction , R elati e Pron un , 
and Ad erb ." hi pra ti e applie if th complete formal titl is 
quoted. For reference that are to be u ed many time in text, a short­
ened informal term rna be identified and u ed, thu "Web ter's hird 

ew International Di tionar of the Engli h Language" (W I 3) , 
then, after fir t u age, "WNI 3" (u ed without quotation mark ) ; "U.S. 
Go ernment Printing Office tyle Manual' (GPO M, or GPO st le 
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manual) then after fir t u age, 'GPO 1'v1" or "GPO t le manu I" 
(u ed' ithout quot tion mark). 

e " hoi e of Ten " (p. 211) for di u ion f crb t n to b u d 
for references. 

Reference list 

The le f r mo t 
p ial -pur-

pace or pun tuation b tween. 
The heading "Reference Cited" or "Reference ' i used if all the 

itation li ted are referred to in th te t. " I ted Bibliograph " or 
" elected Reference " i u cd if the li t i more exten i e, "Bibliog­
raph " i£ it i exhau tiv . 

Theel mcnt of the itation . hould b gi,cn in the ord r hown be­
low. n initial "The" i gi en in the title of a book or arti le but i 
u uall omitted in all other el ment of the reference 1i t. 

1. Author ( ) , editor ( ) , or compiler ( ) , a applicable. 
If author i nam d: 

(I) Indi idual author (): urname fir t. uthor are pref­
erabl identifi d b initial of gi en name but 
if the author uses onl one gi en name it i pelled 
out: Butt , Charle . If nece ar for unique identifi­
cation, the fir t or both gi en name ma be p 11 d 
out: J one , John Joseph u III. In l i ting the la t 
name, the author' own usage, if a ertainable, or 
the custom of hi country should be follm ed. 
Otherwi , in general, if there i a prefix that i a. 
definite article ( a, Le, L') or a prepo ition and 
an article that form one word (Dall', Du, Della, 

o) , the prefix i con idered to be part of the ur­
nam . prepo itional prefix of a for i n name 
standing alone i not considered to be part of the 
urname. ( ee example 10, 19, 32.) The prefix of 

an anglicized name is considered to be part of the 
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urname, but different familie -or e en different 
memb rs of the arne famil -rna · ha e different 
preferen e for pelling their nam Du Pont, u­
Pont, Dupont; La Fa ette, L Fa ette Lafa tte; 
Vanderbilt, but Van Ge en, Van Valkenburg. 
Compound name are common in orne countrie ; 
the e nam hould ordinarii be it d under the 
fir t name of th ompound. Dia riti al mark if 
appli able, follow the author ( ee x­
ample 9, 19.) 

(2) Corporate author ( ) : ee example 
b. If no author i named: l\la1 of periodi · I in whi h publi h d 

or nam of publi hing organization or pon or ( e ' amp! 
24) . 

2. Year of publication. If 'ear of publication i not hm. n but i 
known, it i gi en in bracket ( ee example ) . If the a tual 

ate of publication i known to b different from date hm n in 
the imprint, both th e d te hould be gi en ( e example 22) . 

3. itl of ork ited, a taken from title page of book heading of 
arti le, or fa e of map. If there i more than one edition of th 
work, the referenced edition mu t be indicated, othen i th 
page reference in text rna confu e the r ader. If the t pogr ph"' 
ical t le of a title p ge omit n ed d 1 un tuation it hould b 
supplied: 

Philmont ountr 
h Ro k, and Land ap of 

A Famou ew 1exico Ranch 

in " Reference ' would re d : "Philmont Countr [da h omma or 
emi olon] the rock a nd land ape of a famou ew Mexi o 

ranch." If the r feren i an ab tra t th fact hould b hm n 
b inserting "[ab .]" ju t before the colon that follow the titl 
( ee example 15) . If the referen e on ist of onl part of a pub­
lication, are hould be taken to make lear what i the part and 
what i the whole; "pt. 2 of," "v. 6 of ' and "in' are helpful in 
making thi di tinction clear ( ee xample 3, 7 14) . A colon 
follows the title. 

4. a. For book , the order after the colon is (I) p lace of publication, 
(2) publ i her' name and (3) pagination exclu iv of pre­
liminar matter paged in Roman numeral . 

b . For erie of publication or for article in periodical , gi (l) 
name of periodical or erie , (2) the place of publi a rion and 
publi her' name if needed to identif the publi ation, (3) 
volume and number, a pertinent, in Arabi numeral and 
(4) pa ination. 

For rna p , the reader will probably b intere ted in the cale 
and in the number of h et if more than one ( ee example 
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6) . fention ularl 

he part of the author- ear-titl and of the place-publi her and 
publication-collation element are u uall eparat d b mma but a 
emi olon or a period rna be u ed if needed for larit ( e exampl 

16) . 
In naming the orporate author or the publi hin organizati n , the 

ord r 1 from the larger to the maller unit: 

.om mill 

he full corporate name i not needed in li ting mo t commer ial 
publi h r . hu , 'l\1 rriam" i uffi ient to id ntif " . . 1VI rri am 
Co.," " Ma millan" i enou h for ' he l\11'1 millan mpan ," and 
"John Wiley" for "John Wile and on , In .' If the publi ation or 
the publisher i likel to be difficult to identif more detail d informa­
tion rna be needed. 

The Gov rnment Printing Office i gi,en a the publi her of report ·, 
i ued b pe ial or t mporar F deral bodi but i ordinarii not 
li ted in itation of report i ued b permanent Federal agen ie . 

The abbre iation "U .. " and "U ... R." or " R " are u ed, but 
nam of oth r countrie and of tate , pro in , and iti hould b 
pelled out. Other abbre iation in the refer nee li t hould be limited 

to tho e for ollation term ( er., ., e ., pt. , no. , p .) and for de rip­
tive term uch a "edition ' "ab tra t, and " upplement. ' The other 
r fer nee information hould be gi en in omplete form. 

In general, rabic numeral are ub tituted for Roman numeral · 
unle s the Roman numeral appear in a title or in a cited page r fer­
en e, a " Baker (1 5 , p. iii- iv). 

Collation term of foreign publication are given b their approxi­
mate ngli h equi alent a far a po ible. 



Bohemian (Czech) 

Danish 

Dutch 

French 

German 

Greek 
Hungarian 
Italian 

Norwegian 

Polish 

Portuguese 

Ru sian 

pan ish 

wed ish 

Turkish 

MA 

Volume 

azek, 
kniha 

bind, 
aargang 

boekdeel, 
jaargang 

volume, 
tome, 
an nee 

Band, 
Jahrgang 

T,6}lOS 

kotet 
volume, 

an no 
bind 

rok, 
ksiazka, 
tom 

volume, 
tomo, 
an no 

TOM 

volumen, 
tomo, 
afio 

volym, 
band 

cilt 

R OF TYLE 

Part 

cast 

del 

aflev ring, 
deel 

part, 
fascicule 

Teil 

}ltpos 

resz 
parte 

del 

cze'c 

parte 

parte 

del 

ctiz 

umbe1· 

cislo 

nummer, 
hefte 

nummer 

numero 

umm r, 
Heft 

apL0}l6S 

zam 
numero 

nummer, 
hefte 

numer 

numero 

Bbin Y K 

HOM e p 

numero 

hafte, 
num­
mer, 
numro 

sayi 

Example of cit d r fe?· nee 

The equential number of the following xample ar 
m thi book. Citation 1n ur e manuscript report 
numbered. 

Page 

strana 

side 

bladzijde, 
pagina 

page 

eit 

O'EAIS 

lap 
pagina 

ide 

stronca 

pagina 

pagina 

sida, 
pa e 

sahife 

79 

for reference 
hould not be 

1. Alvarez, Walter, 1973 ncoupled convection and ubcru tal current rip pi in 
the w tern Mcditerran an, in hagam , R ., 
arth and pa : G ologi a l ociet , 

119-132. 

2. Baar, C. A., 1972, Creep m ea ur d 
ti 11 , in 

3. Bail , E. H., Blak e, 

4. 

and other. , 
o( Am ri a 

cd ., tudie in 
I moir 13 . P· 

ozoi 
ar h 
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5. 

6. 

7. 

9. 

10. D 

11. Du 

12. 

13. 

14. 

15 . 

16. J 

17. 

18. 

19. La 

20. Le 

21. 

22. 

23. g 

24. Oil 

:\ . 0 A H R 

E nomi miner a l cl p o i (2cl d .) : :\ew Y rk , j o h11 

\\ . R ., o mpil r , 1' 6 , 
of h ka a nd H awa ii : 

th 
of 

map 
ur-

\'. Americ:t 

th world p tro l ·urn in -

cl , ·ariation introcluit dan 
of variation . in th th or 

cl B lg iqu Bull e tin c1' Ia 

her are tho 

m ri a with . o uth 
3 1, 1,; p . 

101 of logi 

En-

hang , pt. of 
Bull tin ' . 62, 

tita nium ar a , 
hni c In. titut 

Ill -

Lan · 
Op n -

r pr · 
a lth R · 

[\ o l a ni m in 
p. 79- 142. 

du o l [ n th 
i F n F akiilt i 

in h o1oraclo 
Pr f ion a l 
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25. 

26. 

27 . 

nit d tate. , i11 Or d po it 
m ri an In ·titut of 1inin 

with 
logi -

and f lc,L. 
' ltramafi 

28. --- 1972 

29. 

30. 

31. 

32. 

of t11c ophiolite a 
\ enewela, 1972, Pr 

. Bureau of Min , 1972, lim nite, rutil , and titanium 
modit data ummaric : p. 6 -69, 126- 127, 154-[:)5. 

inogradov, . P ., and oth r , 1969, Th 
of the Indian Ocean and i plac 
v. 8, no. 4-6, p. 377-401. 

The 

tion in Com-

rift z n 
ph ' i , 

ynthe i f Auo-

mfoa n 
(~ orth· 

xp diti n of th 
• •: Am t rdam, 
34 367. 

33. \ illiam , . J., 1965, I ron- and titanium-b aring mineral , in E onomi g log 
C\V Zealand: Commomv alth Mining and 1 tallurgi al th , 

Au tralia and N w Zealand, 1965, Publi ati n : M !bourn 
f Mining and Metallurgy, v. 4, p. 127- 142. 

34. \'\ illiam , J. R., 1965, r und water in pcrmafro t 
bibliograph : .. Geological urv \ at r· uppl ' 

3S. William I J. R ., p we, T. L. , and Paig I R. 
bank (D- 1) Quad rang! , Ala ka: 
rangle Map GQ-124 , al I :63,360. 

region an annotat d 
Pap r 1792, 294 p. 

g Fair-
lo ic uad· 

36. William , J. R. , and \ all r R. M. , 1965 r und-\,ater CUlT n in p rma · 
fr t r gion of Ala ka: Intcrnati nal Conf r n on Permafro t, Lafa tte, 
Ind., 1963, Proceeding , p. 159- 164. 

Additional reading 
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TABLE 

, ell- on tructed table i a onci e and effecti e mean of pre enting 
relat d data . able on truction i a minor but compl x art; it ha it 
ba ic law con\ ention , and ob cur con not tion a doe any other 
art or i n e. For ur e t bular t le the principal guid and our c 
of detail d information i the GPO t le manual (I 73, p. 187-225) ; 
other ur e are .J nkin-on (1919) and ni r ·it ' ( 'hi ago (1969, p. 
273-294) . he tab u! r t le of the e three guid di[ r a little from 
each other and from ur e tabular t le o the author might profit-

hi eek editorial ad ice on draft of table before putting th m into 
final manu cript form. 

ample of table of more or le tandard format for urve paper 
are gi\en at the end of thi ction and in the ction on water r -
our e and on tratigraph . Table in orne report publi hed during 

the period of con ersion from Engli h unit of mea ure to the Inter­
national stem of Unit ' ill gi e mea urement in both metric and 
English unit . 

In con tructing table of unique format , the author hould be aware 
that the impler the table ' de ign the more ffe ti\ e it communi a­
tion. A ver complex table can become almo t a form of cryptogram. 
Reader are timid creature ea il frightened into turning to the next 
page, and a Great Horned abl i enough to frighten the hardi t 
reader into turning to the next book. e eral simple, ea il under tood 
table rna be preferable to one o erl complex table. 

Table should, so far a pos ible, be con tructed to fit narrow mea ure 
on the page. It i difficult for the e e to follow a parallel (doubl -page) 
table aero the gutter e en if the regi tr of the two pag i a curate, 
and it i irritating to the reader to have to turn the publication ba k 
and forth to read a wide-mea ure table. Howe er, orne long-u ed and 
u eful Sur e table have p rallel f rmat · till ther ha e wide-mea -
ure format. 

A table hould be introduced b a tatement in the text, but this 
statement hould not duplicate the table title. A a rule, a table hould 
ha e a brief title that indicat the prin ipal item of information in­
cluded, but short tabulation that are introduced in th text with orne 
uch statement as "The follm ing table shows • • •" rna not need a 

title. Phra e u h a "Table howing" and " umb r (" are not 
needed in a table title. 
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iVIo t table are numbered for con enience of r feren e, a lthough a 
table that can immediate! follow it onl reference need not be num~ 
bered. Tables are numbered in order of their ph i a l placement in 
the report. If a long table or table would break up the ontinuit of 
the text matter, the author rna con ider placing the table ( ) at the 
end of the report, after the referen e li t and befor th index. 

Th t rminol g and order of the table tit! ·h ull orre p nd t 
the terminolog and order or item in the b d I f the table, and ( n i • 
tenc of terminolog hould be maintained among table , illu tration 
and text. If the table title read " nal is of ample , ' the text refer­
ence and the bod of the table hould not u e " pe imen," ' fra tion ·· 
or other term interchangeably when referring to ' hat the tit! call 
"amples." 

Except for a pecialize , eldom-u ed form of table con 1 nng en­
tirely of figure , the bod of a table con i ts of a tub olumn or block 
and related data reading aero from the tub. The tub hould be ar­
ranged in orne logi al qu nee: alphabetical, chronologi al, numeri­
cal, tratigraphic, ea t to we t, north to outh, malle t to greate t, own-
tr am, up tream, or u h, and the order should be ta ted if it i not 

readil appar nt. I ( ·t leno·th 1 table ha · b ' ome far ad \·an cl in prep­
ara tion before the matter of logical order ha had proper attent ion , a 
fir t column may be added a a patchwork remed imply to gi th€ 
tub item i a length phra e. Referen e to ' item 26 of table 4" rna bt 

useful in tabl that are to lnve man t t ref ren e · parti ul ar l if the 
tub item i a lnegth ' phra . Referen to " item 26 ( table ' rna ' be 

preferable to repetition f "Ja olith r lat d t Ea t J\Iountain t k 
(table 4) ." 

Generally, the factor that go erns the order of a table shoul be th 
tub column; for example, if table entries are in chronologi al quenc , 

the pertinent dates u ually will be either the tub column or a olumn 
of the tub blo k. gain peaking gen nll , nl y one t 'pe f data hould 
be entered in one column of a table, though a "R mark " final column 
may be preferable to an exce ive number of olumn for mi cellaneou 
bits of data. 

Onl in fir t or la t olumn rna pa e be left blank in the bod of a 
table. If a test wa made and them terial or condition te ted for wa not 
found the prop r entr ' i "0." If no te t v a made, if no data are avail­
able, if the column factor i not appli ble to the tub item leader 
or an appli able mbol (n.d., n.a.) hould be entered and the mbol 
should be explained in the headnote. 

Except for tables that are forwarded as camera-ready cop , long table 
con i ting main! of ta tisti al matter ma be ubmi tted in hand"' ritten 
form, provided alv a s that they are clear! legible. :Nianu cript table 
in ngineer lettering are full a cepta ble. 

Ea h manu cript table hould be on a eparate page or page becau e 
it probabl will be set in type b different worker from tho e etting 
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hould be doubl paced and hould 
allov pa for in tru tion to the 

are 

urve report . 

Sample table 

to the whole t ble 

n 111 the 
mea ure 

been pub-

SAMPLE TABLE A.-Mean bulk d nsi tie of 1·ock sp cimen 
in the H aile-B?·ewe?· a1·ea 

Lithologic unit 

Granite -------------------
Do' -----------------­
Do2 ------------------

Gabbro ----- ---- ----------
Do2 ------------------

Diabase 
Do 2 

Felsic hypabyssal rocks ___ _ 
Mafic hypabyssal rocks ___ _ 

Num­
ber 
of 

8 
10 
36 

5 
7 

55 
13 

12 
4 

Mean 
bulk 

density 
(g/ cm 3) 

2.69 
2.65 
2.64 

3 2.65 
2.93 
2.98 

3 2.96 
2.97 
2.91 

3 2.96 
2.58 
2.92 

Carolina slate belt rocks 

Sedimentary rocks -------- 8 2.64 
Do 2 

------------------ 5 2.61 
Mica gneiss 2 

-------------- 3 2.73 
Volcaniclastic rocks _______ 8 2.59 

Do' ------------------ 13 2.79 

1 Sloan ( 190 , p. 217- 225). 
2 Waskom and Butler (1971, table 2, p. 2 35). 
3 Weighted average mean. 

(2.84) 
3 2.69 

Rang 
of 

density 

2.62- 2. 2 
2.62- 2.69 
2.40-2.72 

2.84-3.05 
2.91-3.03 

2.79-3.0 
2. 6-2.9 

2.38-2.69 
2.92- 3.07 

2.42-2.77 
2.40-2.81 
2.67-2.80 
2.3 - 2.74 
2.63-2.99 

(2.70-3.05) 

• McCormick County, S.C. , drill core samples a.s much as 300 feet be­
low the collar elevation; figures in parentheses are powder-density values 
for the same samples and are not included in average. 
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SAMPLE TABLE B.- L ead consu.mption in th United tat s, by product , in 
1969 

[Data from . . Bureau of Min Iinera~s Y arbook, 1971 1 

horl tons 
Metal products: 

Ammunition --- ___ _ ____ _ ____ _ __ __ _ __ __ ___ __ 79,233 

Bearing metals ----------------------------=========== 17,406 
Brass and bronze -------------------------------- - -- -- 21,512 
Cable covering ----------------------------- - -- - - ---- - - 54,203 
Casting metals ------------------------ - ------ - ------- 9,91 
Caulking lead ------------------------------ --- ----- - - 44, 57 
Collapsible tubes ------------ - --------------- --- - -- - -- - 12,484 
Foil --------------------------- - ------------------- -- 5, 1 
Pipes, traps, and bends - ------ - ---- - ----- --- - - -- - --- -- 19,407 
Sheet lead -------------- - ------------ - -- --- ----- - - --- 25,81 
Solder ------------------------ - -- - -- - --- - - - ---- - ---- - 72,626 
Storage batteries : 

Battery grids and posts ------- -- ------- - - - ------- - 2 0,38 
Battery oxides -- - ------------------ - ------ ----- - -- 302,160 

Terne metal -- ------ - ----------- - --- - --- -- ------ -- -- -- 1,583 
Type metal ----------------------------------------- - - 25,660 

Total _ -------- ____ - ----- ______ ------- __ - - --- _______ ----=9-=7-::-3--::,1-:::3-:-4 

Pigments: 
White lead ------------ - -------------- - - - -- - ---------- 6,617 
Red lead and litharge ------------ - ---- - --------------- 79,898 
Pigment colors --------------------------- -- ------- - -- 14,670 
Other - - ----- -------- --- - - ----- - -------------------- - - 1,201 

Total __ __ ___ ___________________ __ __ ------------- ___ ---1-:-:02=-,3-:-:8::-:-6 

Chemicals: 
Gasoline antiknock additive ------- - -------------------- 271,128 
Miscellaneous chemicals ----------------------- - ------- 602 

Total ____ ---- ----- --- _ ----- - --- __________ -------------:2:-7~1--::,7::-:3:-::-0 
= ==== 

Miscellaneous uses: 
Annealing ___ _____ _______ __ _____ - ---------- - -- - -- - - - -- 4,252 
Galvanizing ____________________ - __ --- _ ---- ___ -- __ ---- 1,797 
Lead plating ----------------------------- - ---- -- ----- 406 

w ~!~~ :~~ _ ~~~~~s_t __ -_-_-_-:_-_-_-_-_-_-_-_-_-_-_-_-_-_-: :_-: :_-_-_-_-_-_-_-_-_-_-_----:::-:~;=-:3=-=8~::-:-~ 
====.:==:::::::::: 

Other, unclassified uses ____ __ ----------------------- _ -- _ --- - -:--::::-::-1-::-8--::,2:-:8-:::7 
Grand total 1 

--------------------------------------- 1,3 9,358 

t Includes lead t ha t went dir ctly from scrap to fabricated products. 
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AMPLE TABLE C.-Ch mical analysi of 
LResu lts in milligrams per litre xcep t. a · inclicat. <1. T, trace; Pr s , pr sent; < 0.1, I s than 0.1: 

as 

Borehole: eria l numbers are as. igned by the K nya Water D pat·t.m n t. all bot·ehol in 
Kenya . The prefix, C- , should be added to all serial numbers listed in t hi l! t.abl . 

Date of collection: Month, day, and year of coli ct.ion of sam pi 
Depth: In metres below land surfac . 

elsius. Temperature: Temperat.ur of water, in degree · 
pecific conductance: In microm ho at. 25° 

Da te 
Spe- Man- Mag-

Bore- of 
Tern- cific Dis- ilica Iron ga- a!- ne-

hole collec-
D pt.h pera- pH con- solv d i02) (Fe) nese ium siu m 

tion 
ture duct.. solids (Mn) ( a) (Mg) 

a nee 

Mandera District 

2570 9- 6- 56 41. 5 .7 3,2 0 13 0.20 1 4 
2570 9- 26- 61 41.5 7.3 5,300 4,0 25 . 10 1 6 
2571 1!- 13- 56 41. 6.9 2,730 24 .40 174 152 
2616 12- 2 - 56 91.5 4,070 36 T 314 255 
3297 6-24- 64 45.7 7.3 7,500 4, 70 25 0 1 9 I 
3569 3- -69 4.5 7.7 4,500 2, 10 90 >. 1 170 145 
3571 4- -69 125.0 7.9 5,100 2,990 10 >. 1 213 209 
3572 4- -69 125.0 7.7 4,900 2, 30 30 >. 1 9 164 
3696 10-10- 70 122.0 7.7 4,100 2, 70 100 0 194 136 
3 50 - 5- 72 133.6 7.7 13, 00 11,900 20 .20 62 475 
3 51 9-19- 72 76.2 30.0 7.6 3. 00 2. 40 60 .20 192 122 
3 61 9- 15- 72 .7 30.5 7.7 4,250 2,9 0 60 .30 211 144 
3 65 11- 21 - 72 244.0 7.7 3,200 2,55 0 30 .1 0 0.10 120 64 

Wajir District 
2643 2- 4- 57 122.0 7. 15,100 9 0.70 495 501 
3041 7- 1- 60 175.4 .1 11.4 00 25 T 42 
3ll 0 2- 14-6 1 140.3 7.1 1.150 730 45 <. I 70 47 
3155 - 30-63 1 6.4 9.1 2,600 1,450 1 9 
321 3- 13- 63 143.9 7.6 1,100 765 35 0 27 
321 9- 7- 71 143.9 36. 2 7.9 1,0 0 720 50 .20 27 1 
3306 - 12- 64 119.0 7.5 2,400 1,4 0 10 0 2 5 
3306 - 12- li4 145.5 7.5 2,400 1,540 10 0 90 67 
3306 9-1 -64 263. 0 7 .9 3,750 0 309 118 
3627 12- 1 - 6 32.0 7.3 4,250 T 136 
3541 5- 22- 72 45.7 29.5 .3 1,360 720 60 0 36 3 
3549 4- 20-70 45.7 7. 1,200 !,460 60 .40 29 93 
3654 - 25- 71 l !l4.2 36.2 .4 1,0 0 740 50 .40 25 39 
3655 5- 23- 70 120.2 34.0 7.7 1,000 795 35 .40 0 31 17 
3656 1-31-70 20.4 7. 650 472 110 >.I >. OI 15 57 
3657 1- 4- 70 61.0 7.7 1,200 70 40 0 .01 61 42 
365 3- 19- 70 61.0 27.5 7. 1,000 764 35 0 0 31 34 
3685 - 6-70 10 .3 34.0 7. 1,200 920 60 >.01 0 19 25 
36 6 - 6- 70 1 3.0 33.0 7. 2,600 1,700 20 0 264 85 
36 7 - 26- 70 121.7 36.7 .0 700 420 25 .15 22 7 
3715 2- 20-71 136.9 7.7 700 4 0 40 .20 39 25 
3726 7- 11 - 72 140.0 9.0 2,050 1,290 5 .40 2 0 
3727 5-26- 71 144.3 7.7 750 545 20 .40 17 11 
3769 - 25--71 132.1 7.5 4,500 2,750 30 0 12 31 
37 2- 9- 72 119.5 37.6 .3 710 460 40 .10 30 25 
3792 3-19- 72 112. 7.7 1,220 740 50 0 40 43 
3 11 4- 1- 72 12 .7 7.5 15,500 11.000 15 .10 200 390 
3820 5- 28-72 128.7 37.5 7.4 20 535 30 0 30 14 
3 21 6- 6-72 147.9 7.3 1.550 30 35 0 105 51 
3 2 6- 26-72 224 .2 7.7 12,600 10,800 10 .20 560 324 
3 0 2- 19- 73 76.2 7.3 20,600 15. 00 50 0 1,7 0 1,330 
3 1 3- 17- 73 94. 7.5 4,400 2,960 60 260 300 
3 91 2- 24- 73 32.9 .4 1,240 24 50 .10 .04 4 53 
3 93 5-10- 73 205.1 .2 2,550 1,500 30 .10 7 6 
3 99 5- - 73 4.0 33.0 7.7 6,200 3,660 0 .30 .10 20 50 
3914 5-23- 73 149.3 6.9 5,500 3,190 10 .10 .30 110 10 
3915 s - 10-n 117.0 7. 6,500 5 ,000 70 0 56 65 
3917 6-22- 73 205.3 7. 9,500 • 00 20 0 0 2 5 410 
391 6-12- 73 15 .0 .4 9,100 6,190 50 .5 .2 144 168 
3931 - 21 - 73 152.0 7.3 4.2 00 2,650 20 .20 326 1 

Carissa Di trict 
.1 720 4 0.3 

7.1 710 26 1.5 71 46 
.1 05 13 1.5 

8.1 22,100 10 
7.5 35,400 12 .7 315 487 
6.9 33,000 25 ,900 30 0 392 
7.9 6,910 25 0 22 
7.3 12 . 00 40 .2 126 
7.3 13,300 9,520 25 0 214 164 
7.5 1,550 1,040 25 .3 
7.1 1,480 1,200 3fi 0 157 62 
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wate·rs from boreholes, northeastern K enya 
>0.1: more than 0.1 Analy es by Kenya Government Chemist's Depnrtment, N ail ·obi, except 
indicated] 
Dissolved solids: Residue on evaporation at 1 o• 
AQuifer: A, alluvial deposits of Quaternary age~ P , em i-consol ida ted depo its { Merti Beds) 

of Pliocene age: M, consolidated sedimentary rocks of 1esozoic age: cry talline rock 
of Precambrian age. 

Remarks: , analysis by Briti h Petroleum - hell Co., Ltd. 

Bi- Hard-

Sodi- Po- car- Car- u l- Chlo- i- Ni- F luo- Hard- nes 
urn tas- bon- bon- fate ride trate trite ride nes non- A Qui- Re-

{Na) s ium ate <~b~) { 0 4) <Cl) { Oa) { o~ > {F) as car- fer marks 
{Kl {HC0 3) a CO:~ bon-

ate 

Mandera Di trict-Continued 
30 132 469 1,400 0 T (' . 476 A 

646 1,770 0 0 1,100 A 
20 552 1,370 .7 1,060 A 
504 646 1,470 T T 1.0 1' 40 M 

1.1 0 30 16 2,050 0.3 0.01 .3 1,260 A 
475 19 25 0 323 1,060 222 .07 2.0 1,030 M 
470 40 23 0 533 1,630 .5 T 1.0 1,400 I 
590 56 3 0 0 440 1,0 0 100 .12 1.0 927 M 
560 20 329 ·o 347 1,190 71 .3 1.2 1,030 760 M 

2,160 14 3 234 0 4,200 4,140 20 .3 1.2 3,550 3,35 M 
490 24 351 0 192 1,030 151i .09 2.0 1,030 740 M 
535 26 342 0 347 1,160 177 .1 1.6 1,120 40 M 
50 13 342 0 960 220 6.2 T 1.1 566 2 6 M 

Wajir District- ontinued 
200 1,415 T T 1.2 3,300 p 

572 0.6 0.09 ]. 2,970 p 
42 42 2.0 2.5 350 35 p 

455 36 123 3. 1.4 .2 210 p 
220 56 .4 0 1.0 210 p 
240 16 55 67 0 .01 1.1 21 p 
333 45 5 644 27.5 2.3 l.l 445 p 
333 45 92 644 27 .5 5.5 1.0 500 p 

60 44 73 2,010 3 .06 1.3 1,240 p 
12 76 2,170 .6 2,3 0 c 

15 11 356 29 40 174 2 .30 1. 340 32 
109 3.5 674 0 56 24 10 <.03 4. 7 456 0 c 
190 16 617 65 59 67 0 .03 1.2 224 0 p 
1 4 13 5 6 0 47 100 2.2 .03 2.3 14 0 p 

30 10 366 0 1 22 .a 276 0 A 
120 4 374 0 9 144 7. < .03 3.64 324 0 c 
100 4 340 0 8 120 3.3 ---.o3 1.62 29fi 0 c 
320 20 5 6 0 105 109 22 .03 1.6 152 0 p 
190 13 493 0 263 510 39 .3 1.7 1.010 GO M 

96 11 390 0 43 34 .6 0 .4 3 0 p 
102 11 440 0 24 64 1.0 .01 .7 204 0 p 
490 932 11 24 150 0 .03 4.2 6 0 p 
174 7 47 0 30 60 0 0 1.4 0 p 

0 17 644 0 192 816 0 .07 1.9 160 0 p 
100 15 34 4 29 21 40 .4 .01 .7 1 2 0 p 
176 21 512 48 55 140 4.4 0 .4 2 0 0 p 

2,740 34 220 0 467 5,200 199 .4 .7 2,124 1,940 c 
132 13 434 0 19 58 0 0 .7 170 0 p 
104 16 371 0 31 256 24 .04 .2 304 170 p 

1,544 42 26 0 2,567 3,900 0 .7 1.5 2,750 2,530 M 
1,440 65 106 0 600 7,500 443 .1 .9 10,000 9, 90 c 

300 33 403 0 16 1,120 443 .02 1.1 1,900 1,570 c 
170 2 444 34 59 160 .03 1.3 340 0 
524 16 60 2.4 1 3 576 0 1.2 44 0 p 
3 6 47 417 0 109 1,4 0 .1 1.3 724 3 2 
755 15 93 0 24 1,920 . 1 1.0 314 23 M 

1,200 116 4 6 24 267 2. 50 .01 2,420 0 p 
1.690 143 347 4. 700 4,600 .15 1,060 2,130 
1,300 2 547 34 563 2, 00 .1 1,1 50 556 

350 36 229 0 493 9 0 .2 1 966 

Gari 
470 26 0.7 60 p 
400 31 3.0 362 34 p 
660 25 1. 40 p 

1,330 1,6 0 9.4 0 p 
610 2,450 15.2 2,5 0 2,0 0 p 

2,430 3.3 2, 00 p 
671 2.3 390 p 

2,130 1.1 9 5 p 
1,360 1.6 1,210 p 

107 2.0 0 p 
499 2.5 650 p 



SAMPLE TABLE D.-Chemical analyses of water from typical middle-zone bo'reholes, Chad Basin, Nigeria 
[Results in parts per million except as indicated 1 

on s tituents 

Silica ( Si02) 
Aluminum (AI) 
Copper (Cu) 
lro n (Fe) -------- -- - -- --­
Ma nganese (Mn) -- ------ ­
Calcium (Ca) ------ - - -- --­
Mag nes ium (Mg) - ---- - - -­
Sodium (Na) -- - - - - -- ---- ­
P otassium (K) ---- - -- - --­
Bicarbonate ( HCOa) 
Sulfate (SOo) 
Chloride ( Cl) 
Fluoride (F) 
Nitrate ( N03) --- - - -- -- - -­
Dissolved solids , t·esidue on 

evaporation ----- - -- -- - - ­
Hardness as CaC0.1 ------­
F't·ee co~ -- -- ------- ----- ­
Specific conductan ce. 

mict·omhos at 2s•c --- ---
pH ----- - --- - ----- - - -- -- - -
Sodium adsorption r atio 

(SAR) -- - --- -------- - -­
Oxida lion-reduction poten­

tial (Eh) 

Mbutta, 
Mafa 

Distt·ict 
GSN 16481 

48 
Tt·ace 

.18 
1.0 

19 
4.0 
ii 

16 
183 

61 
32 

536 
72 

.3 

.6 

400 
6.6 

4.7 

Laraba, 
Gubio 

District 
GSN 19921 

67 
Trace 

1.5 
8.5 

64 
37 

192 
23 

170 
449 
112 

.6 
0 

1,065 
320 

125 

1.300 
6.2 

4. 7 

Garunda, Nyau, 
Kanembu Kan embu 
District Dis tt·ict 

GSN 2083 1 GSN 2091 J. 

69 
Trace 

1.3 
4.2 

51 
23 

180 
18 

237 
320 

8 
.6 

13.3 

890 
230 

95 

1,085 
6.4 

5.3 

63 
Trace 

1.3 
2.5 

45 
2,0 

188 
19 

243 
319 

8 
.6 

13. 3 

885 
205 

5 

00 
6.4 

5. 9 

t Analyzed by Geol. Survey of Nigeria Lab. , Kaduna, Nigeria. 
~ Analyzed by U.S. Geol. Survey lab. , Washington, D .C. 
a Field determina tions by Frank E. Clarke , U.S. Geol. Survey. 

Sabs a.wa, 
Nganze i 
District 
SN 1984- t 

52 
.03 

.6 
1.0 
7 
3. 7 

70 
13 

160 

2 

43 
23 

.10 

35 
40 

.4 

340 
6.4 

5.3 

Shuari, 
Mafa 

Dis trict 
GSN 1643 2 

109 
Trace 

.1 
2.4 

25 
19 

141 
18 

268 
180 

41 
.2 

6.6 

678 
148 
115 

800 
6.3 

5.2 

Kauwa, 
Kan embu 
Dis trict 

GSN 3020 2 

65 
. 1 
.02 

4.5 
1.4 

50 
22 

243 
18 

295 
36S 
71 

955 
216 
395 

1,300 
:: 6.5 

3 7.3 

~-79 

Nga.la, 
Ngala 

Distl"i c t. 
GSN 1996 2 

66 
.1 

0 
" .25 

.55 

4.1 
176 

9 
354 
83 
34 

54 3 
37 

" 76 

776 
~ " .7 

:; 12. 

3 - 39. 5 

Dalori, 
Konduga 
Dis trict 

GSN 2274 2 

66 
.1 
.04 

'
1 7.0 
1.2 

14 
6. 

76 
14 

29 
10 

:1 33 4 
63 

395 

. 1 

425 
a 7 .3 

3 4.1 

~-163 

00 
00 

c; 
tTl 
V'1 

j 

7. 

..... 
c 
> 

::t 
0 
:::0 
:.r. 
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SAMPLE TABLE E.-P•rindpal sou-rces and 01ne potential SOU'rc 

cium limestone in the United States 
of high-cal-

Geologic age tratigraphic unit 

Eastern and Central 

T rtiary __ _______________ Ocala Limestone _______ _ Noi·thwe tern p ninsula, Florida. 
Pennsylvanian -- ---- ----- Vanport Limestone (also Western Pennsyl ania, n orthern Vv 

a member of the Virginia, eastern Ohio. 
Alleghany Formation) . 

Miss iss ippian ___ _________ Cr enbrier Limestone ____ Northern W t Vir inia, outhwes tern 

Dev nian 

Ordovician 

Cambrian 

Virginia. 
Bangor Limestone - -- ---- N rthern Alabama, northern Georgia. 
Max ville Limestone __ ____ Eastern Ohio. 

te. Genevieve Limestone_ Eastern Tennes e , n rthern Alabama, 

Cirkin Formation 
(form rly Caspe1· 
Formation). 

t. Lou is Limestone ----­
alem Limestone -------­

Warsaw Limestone ------

K ntucky, Indiana. 
Western Kentucky, northern Alabama . 

1issouri, Jllinois. 
outhern Indiana. 
ou thern Indiana, Kentu ky, northern 
Alabama. 

Boone Formation --------North rn Arkansas. 
_____ ___ ________ Helderberg Croup ------- ew York. 

JeffeJ·sonvil le Limes tone-- Kentucky, outhern Indiana . 
Traverse Formation, as Michigan, Indiana. 

u ed by hav r and 
othe1·s ( 1970), or Croup. 

edar Vall ey Lim stone 
a used by Thiel and 

chwartz (1941). 

outheastern Minnesota . 

R ogers ity Formation -- Northeastern Michigan . 
Dundee Formation ------- Do. 
Columbus Limeston e ----- orth-central Ohio. 

______________ H olston Limestone ----- - Easte1·n Tenn es ee, southwestern 
Virginia. 

New Market Limestone __ outhw stern Virginia . 
Newala Limestone _______ N rthe1·n Alabama. 
Valentine Member of entral Penn ylvania. 

urtin Limestone of 
Kay (1943). 

Annvill e Limestone ---- - - outheastern Penn ylvania. 
Tr n to n Limestone ---- - - ew York. 

alena Dolomite and Minnesota, nlinois, Wisconsin . 
Platteville Limestone. 

----- - - --------Tom town Formation ___ _ Panhandle of W st Virginia . 

Quaternary ______________ Shell beds _________ _____ _ outhern California coast and T exas 
coast. 

Tertia1-y ----------------- iena Blanca Limestone __ outhwes tern California. 
Vaqueros Formation ____ _ 
Martinez Formation -----

Cretaceous __ ____ _______ _ Mural Limestone --------
Edwards Lim tone ____ _ 

Tertiary to Jurassic _____ Franciscan Formation and 
metamorphic rocks of 
n early equ ivalent ag 
(limestone occur as 
lenti ular bodies). 

Jurassic(?) ___ __ ______ __ Lim tone of Kings 
River area. 

Triass ic _________________ Limestone of nake 
River area. 

Triass ic and Permian __ __ T olated limestone 
deposits. 

Do. 
Do. 

outheastern Arizona. 
entral and w te1·n Texas. 

'oastal Rang and alifornia and 
southw stern Oregon. 

outhern Alas ka. 

outhwestern Idaho. 

No1·th a stern Oregon . 

Permian ----- --- -- - -- - -- Tngl side Formation ____ _ orth-c ntral olorado. 
Permian to Mi s iss ippian _ White Kn b Lim to ne outhea ·tern Idaho. 

and W li s F ormation. 
Car nifer ous (?) ____ ___ _ Oro Grande Formation 
P nnsylvanian or Limes tone lenses in 

Mi. s i ippian. meta ediments. 

entral southe1·n alifornia . 
uthw tern Or gon. 

Mississ ippian __________ __ Madison Group --------- W tem part of Montana, Wyoming, 
and olo1·ado: sou lh astern Idaho, and 
n rtheastem Utah. 

[Absence of eros rule at bottom indicates table is continued to next page. "Do." i · 
capitalized in first and last columns if used in table, low rcas d in any other column I 



90 UGGE TI N T TH R ' 

A 1PLE TABLE E.- Prin ·ipal ou1·c s and ome pot ntial ourc of high-cal­
cium limestone in the United tates-Continued 

Geologic age 

ontinued 

Miss i ip p ian-Con t inued 
Escabr a Limestone ___ _ outhea tern Arizona. 
Redwell Lim tone _______ N orthern Arizona. 

Devonian -- ----- --------- ry tal Pass Limestone outhern Ne ada . 
Member of the ultan 
Limestone. 

il urian ----------------- t. lair Limestone - ----- entral and eas tern Oklahoma . 
Hec ta Lim s tone ------- outh astern Alaska. 

Ordovi ian ________ ______ F rn ale Limes tone ------ ent1·al and as t rn kla homa. 
' ambl'ian _______________ Meagher Lim tone ---- - - Wes tern Montana. 
P al e zoic ( undiffer- Limestone of Pico Blanco_ outhern coas t of alifornia . 

en tia ted) . 

Reference 
J nkin 11 , .13. L. , 1949 .13ur au of th manual of ta bul ar pre. n tati n: 

.13ureau of th . n u ., 266 p. 

. Go vernment Printing m anua l; \\ a hington , 54 p . 

of 

11 i v r it of hi a o P rc , I 9, 
546 p. 

manual f t ·lc (12th d ., r ,·i d ) : hi ·ago, 

NUMERALS 

The recommendations li ted below for use of numeral are either 
quoted from or ba ed on the 1967 ed ition of th GPO t le manual (p. 
169-174) , except as hown. Different edition of the manual h gi en 
omev hat di ffere nt num ra l-u age rul but tho e of the 19 7 dition 

generally seem to in ol e fewer problem in the way of exception to 
basic usages. 

Most rule for the u e of numera l are ba ed on the general principle 
that the reader under tand rabic num ral more r ad il than Roman 
numerals or numerical word expre ions, particularly in technical, ci­
entific, or statistical matter. orne general rule follow. 

1. Arabic numerals are pre£ rable to Roman numerals. 
2. Figure are u ed in text for both cardinal and ordina l number of 

" 10 ' or more ex ept for the fir t word of the entence; most en­
tence can be o worded as not to begin with a number. Number 
under "10" are to be pelled out except for serial number and 
expre ion of time, mea urement, and money. 

011l four c mpanie in the metal group app ar o n th e li t, though 
the 1970 cen u ho ws at lea t 4,400 establi hmen ts. 
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Ur\"e Bull tin I wa publi heel in I 3. 
from 16 field , eight of' hich were in two tat ·. 

girl arned 2 a n hour. 
A team off ur men ran th e !-mile r Ia in 3 minut and 20 ond~ . 
T en perc nt of th populati n \\ ns 70 p rc nt of the wealth . 
Fir t Congr ; 2d Congr ; 3 th parall I; 141 t meridian ; fir t para!! I 

91 

3. Fractions that are part of unit modifiers or that are joined to ' hol 
numbers are expre sed in figures; fraction tha t tand alone ar 
spelled out. 

ne-eighth, three-fourth 
3!h, l :y,! (b u t lf2 to I y.; pag ) 
!h- inch pip , Vs -po int r i , 0.9-in h pa ing 

4. wo sets of numbers should not be written in immediate uc e ion. 
Instead of " he final urve makes the total di tance of levels r un 
in 1906 3 ,307 mile , ' write "The total di tance of le el run in 
1906 was 38,307 mile ," or orne other variation. 

5. Indefinite expre ions are spelled out. The words "nearl ," "about," 
"around, "approximately' do not constitute indefinite expre -
ions (GPO SM, 1973, p. 1 4). 

a hundred ' II ; near! 100 w II ; 11 5 w II 

6. In text, "million" and higher orders are spelled out as illu trated. 
$12 million (not 12,000 ,000), but . 12,64 ,(>42 
2.75 billion; 2,750 million; 2~ billion 

$500,000 to 1 million 
4 million ) ear , but 4 ,000 y ar 

7. In Survey reports, dates are usually written as shown below. 
Much 3, I 79, i the offici al birthda of the . . Geologi al ur\" y. 

( ote comma after y ar.) 
March 6 to April 15, 1975 (not March 6, 1975 to April 15, 1975); April 

1975 
For con ecuti e ear , ' ater ear , fi al ·ear , and meteorological ' ar , 

th ontra t d form 1974-75, I 90-9 1, I I 27, 1907- (but 19 190 1, 
1895-1902) are us d. 

8. The following rules for use or omission of the comma in number 
are taken from the 1973 edition of the GPO style manual (p. 
137) : 

a. The comma is used to separate thousands, million , and 
higher numbers of four or more digits. Thus: 4,320; 50,491; 
1,250,000. 

b. The comma i omitted in built-up fraction , in de imal , and 
In serial numbers except patent numbers. 

I / 2500 
1.0947 
page 2632 

172 1- 1727 

(n comma unl more than four 
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RefeTence 

ovcrnm nt Printing ffl , 1 67, ' l •l manual 5 12 p.; I 73, 5 p.: \ a h -
ington. 

QUOTATIONS 

he author i obligated to quote onl th xa t "ord of the refer-
en e n t the t ·po raphi al or omp iti nal t 1 (that i , the indenta­
tion the larger or mall r t pe, th pa ing) , and th r i no oblig tion 
to repr~du e antiquated or incorre t pelling, apitalization, pun tua­
tion, and grammar ex pt on the rare occ ion when quaintne of 
form i to be pr ned. Reprodu tion of in orre t pelling or grammar 
' ith the di claiming " ic" i di tra ting to the r ad r and ond nd­
ing to the original " rit r. It i no lot on the bright hield of s ientific 
integrit to hange a quoted inappropriate " i ' to "are.' If the author's 
con cience troubles him about u h, he can write: "A ]one (1903, 
p. 462) tated, 'The lime tone exposed on the hill and the bedro k in 
the area [are] • • • .'" It rna be noted that pre ent-day quotation 
from hau er, hake pear , and all the Ia i i t of antiquit are mu h 
pun tuated, much apitalized, and much re- pelled from their "orig­
inal" er ion . 

"Briti h ngli h" and " meri an Engli h" differ lightly in pelling, 
apit lization, and other feature . direct quotation from a foreign 

author hould not be hanged to onform to "American Engli h " but 
with thi exc ption mo t merican journal and publi her , in luding 
the Sur e , routine! hange " Briti h" to "American" u age. B the 
arne token, an author w~·w publi he in a journal out ide the United 
tates should expect to find his u age changed to conform to lo al 

cu toms. 

Text change in either direction rna occa ionall au e slight di -
crepancies between text and map explanation . Con i tency between 
the two is high! desirable but, if expedienc dictate that different 
u age be allowed to tand in the illu tration , mo t reader will be able 
to jump the hurdle from "colour" to "color" or from "d ke' to "dike. " 

Omissions in quoted matter are indicated b three a terisk (a pre­
ferred in GPO st le manual), rather than by three period a some 
editorial st le prefer. Quotations from foreign language are u ually 
tran lated into Engli h · if presentation of the material in its origina l 
language i desirable, both the original and a translation should be 
given. 
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ITALICS 

U e of italic t pe (indi ated in manu cript by under coring), hould 
generally be re erved for: 

I. Formal names of gen ra, pecies, and subspecies or arietie of 
plant and animal , a Productus, I na eram u f ragili , 0 t1·ea 
conge ta onrad, Bulimina elongata sub ulata. Name of familie 
and higher group are printed in Roman: Bra hiopoda, 1\Iollu a, 
Foraminifera. 

2. Letter s mbol in mathemati al equation and most letter mbol 
u ed in ph ic . Chemical mbol , even in italic matter, are 
printed in Roman. 

3. ee and ee a! o in indexe , glo arie , and like m't tter 
4. arne of indi idual air raft, pa ecraft, and marine \ e el 

Th poll 15 lunar modul e Falcon • •; th command module 
End avo1· • • •. 

Th ucce ful compl lion of th mi ion of th · B- 29 upcrfortr 
Enola Gay brought th e J apa n rcpre ntativ to the battl hip 
Mi ou1·i. 

The Eagle ha Iande<.!. 
Th e k lab Earth R c our c E ·perim m al Packag (EREP) high -den-

it digital tape • • • . 
ERT (Landsat) multi p tral im ag 

plica tion . 
The U .. G ological urve r arch ve 

ha ,· a ,·ar i •ty of geologi a! ap-

I D on]. f ill eT • • 

In general, italic are not u ed for empha i in ur e publica tion . 
1\tfany de ice other than italicization are available for indicating 
needed empha i : boldfa e t pe for glo ary item , run-in or e1:tical 
numbering for eries items, indention or change of t pe ize for quoted 
matter. Variation from usual punctuation or from u ual word, phra. , 
or sentence order has infinite pos ibilities for attaining empha i . 

ABBREVIATION ) SIG A D SYMBOL 

orne abbreviations, signs, and symbols that are used in Sur e re­
port under certain condition are li ted at the end of thi section. The 
standard Survey format when using abbreviations is to en lo e the 
spelled-out form in parentheses the fir t time the abbreviation is u ed 
in the text and in the abstract, a "• • • ANL (Argonne ational 
Laboratory) • • • • ; thereafter "A L" only. In orne papers, it rna be 
more convenient or natural to gi e the pelled-out term first and the 
abbreviation in parenthe es after the pelled-out term. 

Man abbre iation are o wide! known that the need not be de­
fin ed . mong the are the abbre iation for ommon units of mea­
ure pre eded b a numera l ( u h a " ft, " " in. " "m ') common biblio-

graphi ("fig () .," "pl () .," " no () .," "p.,' and other), com-
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monl u d abbreviation u h a "a.m.," "p.m.," "Jr. " " r. " " .D. " 
and "B. . .. and ommon arithm ti and h mical abbr viation . ( ot : 
V\ e ar ometime u ing ' abbr viation " loo el to in lude " ign " and 
" •mbol ' · the di tin tion in the three term are ome' hat haz .) 

In tead of d fining th t rm in t xt, an author rna follow an alt r­
native pr dure of pla ing ju t aft r th table of ont nt a glo ar 
' ith needed definition . third proc dure i to in lucie in the glo ary 

nl ign and ·mbol and to d fine th a bbre\ iat ion in t xt. n of 
the e pro edur i a ptabl o long a con ist nc of format and 
u age i maintained and meaning ar lear. R emember, though , th·tt 
the ab tract mu t b independent! int lligible. 

To abbreviate or not to abbre iate i to ome 't nt a matt r of 
choi and judgm nt; "when in doubt, pell it out" is a good m xim to 
follow. A " ord or phra e u d onl a few time in a paper probabl ' 
' ould not be abbre iat d , but the ame word or phra e u ed frequ ntl 
' ould be hortened. In general, the mor te hnical the pap r the more 
appropriate "' ill be abbre ia tion . bbreviat ions are u ed £reel in 
table , " hich ha e rigid pa e limitation ; such abbre iation hould b 
defined in a h ad not if th ha not been defined earlier in the report. 
iV!att r in par nthe or footnot i u uall hortened a mu h a 
po ible in order to a oid interrupting the main thought; th uthor 
probabl "'·ould ' rite "On page 64, mith (1972) a th at • • • ," but 
" mith (1972, p. 64) a that • • • ." 

In addition to the appro ed t rm li ted, the author may oc a ionally 
find it de irab le to et up and d fine arbitrar abbre i tion for hi 
particular pap r. Ho' e er, littl pa e i a ed b abbre iation , and 
abbre iations unique to a particular paper may be e pecially confusing 
to the reader. 

1\llan compilation of abbre iations are a ailable, though no two 
follow exact! th arne t le, and o rna be more confusing than en­
lightening. Th three publication listed below are only a few of uch 
dictionaries in print. 

1. A 36-page " cientific and Technical Abbreviations," which include 
mbol , wa edited and publi hed in 1 70 by the John F. Hol­

man Compan , of W a hington, D.C. 
2. In the arne ear, Bowker of New York publi hed the econd edition 

of Paul Spillner's "World Guide to Abbreviation ,' a three-vol­
ume "li t of more than 50,000 abbreviation with an internal 
bibliography of dictionarie of abbre iations." The three olume 
contain a total of 1,295 pages. 

3. The " ew Fourth International Edition" of "Abbre iations Di -
tionar ," b R alph De ola, was published in 1974 by meri an 
El e ier Publi hing Company of ew York. It includes "abbrevia­
tions, acron m , anon m , contractions, initial and nickname , 
hort form and lang hort cut , ign and mbol ." The dic-

tionar ha 428 page . 
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In general, abbreviation for ientific term and for term f mea -
urement are not followed b p riod ; a p riod i u d ' ith the abbre­
iation for " in h (e)" to avoid onfu ion '"'ith ' in ' ' u ed a a prepo i­

tion or adverb. 
orne pre£ rred u age , mo tl ex erpted or reworded from the GPO 

tyle manual or from earlier clition of A, follow. 

Geographic terms 

l. "United tate· · i abbreviated wh n it pr "Gov rnm nt'' 
or the name of a Go ernment organization. ept for U ... R . 
or R, name of foreign countrie are not abbre iated. 

nit d tate Gr)\·ernmcn~ 

, ·ern men t 
partment f th Int rior 

2. he tate names Ala ka, Hawaii, Idaho, Iowa faine, Ohio and 
Utah arc not abbreviated except in po tal addre e . he name 
of tru t terri torie and in ular posse ion and localitie except a · 
noted in "3' below are al o not abbre iated. 

atalina I land 
I land of Tutuila 
John t n toll 

Long I land 
.. Tru t T tTi tory of the 
Pacific 1 land 

3. arne of tate not li ted in ' 2" abo e and of Canal Zone Puerto 
Rico, and Virgin I land are abbreviated immediate! following 
any apitalized term. The e name are pelled out after a lm er­
ca ed word. 

Charlotte Amalie , \ .1. 
leburn t111l ', rk. 

El Mining Di trict, v. 
Friend hip Airport , Md. 
H ima Quadrangl , K ·. 
Panhandl Ga Field, Tex. 
Richmond, \ a. 

t. La\\ I' nc 'ount ' magnetite 
eli trict, w York 

an Juan, P.R. 
, an Juan Mountain , lo. 

an 'icola I land, Calif. 
a \·a nnah RiYcr Ba in , a. 

Tacoma area, \ a hington 
Taconic region, ew York 

4. The following abbre iation are preferred b GPO and b the Geo­
logical ur e . ote that orne name are not abbre iated, ex p 
for two-letter Po tal er ice abbre iation that are normall u ed 
onl with "ZIP code" mailing addres es. 

Na111e Abbreviation Postal Service 

labama Ala. AL 
Alaska Ala ka AK 
Arizona Ariz. AZ 
Arkansas Ark. AR 

alif rnia !if. A 
Col orad Colo. 

nn cti ut C nn. CT 
Delaware D 1. DE 
Florida Fla. FL 
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Georgia 
Ha' aii 
Idaho 
Illinoi 
Indiana 

Io' a 
Kan as 
K ntu k · 

Minne ta 
fi i ippi 
fi uri 

MonLana 
bra ka 

C\ acla 

' Hampshir 
ew 1 l' c 
ew M xico 
cw York 

North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
P nnsylvania 
Rhode I land 
outh Carolina 
outh Dakota 

Tennessee 
T ·as 
Utah 
Vennont 

Canal Zone 
Di trier of Columbia 
Guam 
Puerto Rico 
Virgin I Ianru 

a. 
Ha" aii 
Idaho 
Ill. 
Ind . 
Iowa 
Kan . 
K). 

La . 
faine 
1d. 

Ma 
Mich . 
M inn . 
Mi 
Mo. 
Mont. 

br. 
Nev. 
N .H . 

.J. 
N . f x. 

.Y. 
N.C. 
N.Dak. 
Ohio 

kla. 
reg. 

Pa. 
R.I. 
.c. 
. Dak. 

Tenn. 
T 

tah 
Vt. 

Va. 
Wah. 
W. a. 

' i . 
v o. 

.z. 
D. 

Guam 
P.R. 
\ .I. 

HI 
ID 
IL 

, IE 

MD 
M 
II 

MN 
M 
10 

MT 

N 
H 

NJ 
M 

NY 
NC 
ND 
OH 
OK 
OR 
PA 

RI 
c 
D 

TN 
TX 
UT 
VT 
VA 
\ A 
wv 
WI 

y 

cz 
c 

GU 
PR 
VI 

5. " treet" or " venue" a part of a name i not abbre iated. 

14th treer Bridge Ninth A' nue Free' a 
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Descriptions of tract of land 

1. In the de cription of tra t of public land the following abbre ia­
tions are u ed (period are omitted after abbre iated compa 
direction that immedia tel precede and do e up on figur ) : 

E y;! \\ y.j sec. 4, T. 12 ., R. 15 E. f the Boi M ridian 
lot 6, N E y.j cc. 4, T. 6 ~. R. 1 \ . 
NYz ec. 20, T. 7 1

., R . 2 \ ., i th Principal M ridian 
p. 9, 10, 11. , a nd 12 .. R . 12 and 13 W . 

T. 2 ., . , 9, and 10 E ., c. 26 
T. 3 ., R. I ·. , c. 34, WYz EYz, \ Y~ . and \ Y.. E y.j E y.j . 32 (with 

or without a to" n hip numb r) 

2. If fraction are pelled out in land de cription , ' half" and 
"quarter' are u ed (not "one-half" nor 'one-quarter'). 

south half ofT. 47 ::"\. R. 64 . 

Names and titles 

1. "Railroad' and "Raih a are abbre iated in table and in paren-
the e (a ' anta Fe R . ' "Union Pa ific RR.") ; pr fcren e 
between the n o words follow the usage of the indi idual com­
pan . 

2. A militar title i u ually abbre iated if follow d b a gi en name 
or initial: "Col. H. 1\1. mith furni hed data on the well ,' but 
"Colonel mith furni hed • • • ." The titles " enator,' "Con­
gressman, ' and "Repre entati e" are not abbreviated. 

Dates 

1. Names of month followed b the da , or da and ar are u ua11 
abbre iated in t ble and in parenthe e . In narrow ol umn of 
tables, th name of month rna be abbreviated e en if tanding 
alone. Otherwi e the form u ed in Sm e report i "Januar 1 
1976." 

2. The two epoch of the Gr gorian al ndar ar indi ated b ' .D. ,' · 
meaning "anno Domini ' (in the ear of our Lord), and " B. . " 
(before Chri t) . 

A.D. 937 

3. Glacial and other geologic e ent may be expre ed a an approxi­
mate number of year " B.P." (before present) . 

10,000 B.P . 

Time 

I. e ' .m. ( ant m rid i m") ,· · p.m. ('po t meridi m') , · and "m. 
('meridi m,' meaning 'noon) " with figure denoting do k tim . 

3:30 p .m. I a .m . 
12 m . 12 p .m . (mea ning " midnight") 
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2. If it i nece ar to pecify the time zone, the four conterminou 
U .. zone are well no ugh known to ur ey read r to be abbre­

iated a "e .. t.,' "c .. t., "m . . t. " and "P .. t. " (or "e.d .t. ," "c.d.t.," 
"m.d.t.," and ' P.d.t. '). Other zone should be pelled out, at 
lea t the fi r t time u ed. 

10 p.m. P .d.t. 
1400 c . . t. (for 24 -hour tim ) 
2:16 a .m. n ri ng tandard tim 

Miscellaneous 

1. he word " latitude" and " longitude" followed by figures are ab-
bre iated, and the figure are clo ed up. 

la t 52°33'05" ., I ng 13°21'10'' E. 

2. In citation of publication , "number" i abbreviated and low r­
cased. El ewhere the abbreviation is capitalized. 

hcmical t , v. 10, no. 4 1 
Of all th e spec imen ami11 :d , o. 4297 mo ·t !earl illu trated 

th e • • • 

3. The degree mark should be used with figure in statements of dip 
and strik s, and the term of direction should be abbre iated. 

dip of 10° E. , or 10 ° ·. 35 ° E . 
tri ke of . 55° E., or . 45 °-70° E . 
. 55 °30'25" E. 

But term of direction hould be pelled out unle figure are 
given: "The dip i outhea t. " 

4. In tables, use "Do." (capitalized) 1n fir t and la t columns for 
"ditto," "do." in other columns. 

5. Over a stratigraphic figure column use "Meters," " M," "(m) ," 
"Feet," "Ft In," " (feet)," or " (ft in) ," according to the content 
of the column, to whether the term stands by it elf or follows 
another term such as "Thickness," and to the amount of space 
available. 

6. The English units of measure in unit modifiers are generally not 
abbreviated. 

Y2 -inch pipe 
10-pound weight 

30-foot well 
0.9-inch bed 

But as the metric units come into general use, economy of pace 
may dictate abbre iation of the longer word . 

10-km contour 
5-ml olution 

20-cm 3 v lum 
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Some abb?~eviations) signs) and symbol used in 
Survey reports 

ompil d b "' A ;\-I y OR L :-.; 

99 

[For abbreviation tratigraphic cction on " IIlu tration ·· (p . 54) 
and " tratigraphic omen latur and De ription" (p . 14 ) ; f r normati,· min rat. 
and group , e ction on "Petrologic Termin log ,.. (p. 16 ) ; for h mi a l el -
men , ee ction on "Chemical erminolog " (p. 171 )) 

a b o I u te ___ _ a b 
ab olute vatu of_ ___ l 
ab orbanc ____ A 
ab orpti,·it ____ a 
ab rptivit, molar ____ f 
ab tract() ____ ab. 
acad m , ____ acad. 
ace I ration, an ular ____ a 
accel rati n , linear ____ a 
account ____ acct. 
acre-f t_ ___ acre-ft 

, chemical (a b olut ) ____ A 
, h mical (relati,e) ____ a 

o fTi ient ____ f' 
acute ace nt ___ _ , 
admini tration, admini trati,· __ adm. 
affini ____ aff. 
agricultural_ __ _ agr. 
aJk lb nzene ulfonat ____ AB 
alternating curr nt ____ ac 
alternating-current (unit 

m difi r) ____ a-c 
altitude ____ alt, h 
Am rican ____ Am. 
American hemical iet ____ AC 
Am rican Ge logical In titute ____ AGI 
American G ph ical Union ____ AGU 
American National tandards 

In titute ____ A I 
American Petroleum In titute ____ API 

merican ociet forTe ting and 
Material ____ A TM 

ammonium dih drogen phos-
phate ____ ADP 

ampere ____ A 
anal tic (al) ____ anal. 
anal tical variabilitY----~a 
angl ____ L 
angle between ____ /\ 
angl b twe n a0 and b0 in the unit 

cell_ ___ /' 
angle between a0 and c0 in the unit 

cell ____ ,$ 
angle betw en b0 and c0 in the unit 

ll ____ a 

angle between the tw optic axes 
of a biaxial mineral ____ 2V 

ang trom ____ A 

angular fr quen ____ w 

angular velocit ____ w 
anh drou ____ anh d 
anno Domini (in the ear of our 

Lord) ____ A.D. 
annual_ ___ ann. 
ant meridiem (b f re noon) ____ a.m. 
anthropol gical ____ anthrop 1. 
antilogarithm ____ antilog 
appendix ____ app. 
applied __ __ appl. 
approa h ----~ 
appro imat (I ) ____ appro 
appro imat I identi al with ____ ~ 
approximate! (n arl ) qual to ____ """ 

pril ____ Apr. 
aqu u ____ aq 
ar h ological ____ ar h ol. 

.. t. 

atomic rna ____ m. r 111 

atomic rna of pede 
X ____ m (X) or mx 

atomic number ____ at. no ., 7. 
atomic number of p cie 

X ____ z (X) or Zx 
atomic weight ____ at. wt. , M 
atomic w i ht of peci 

X ____ M (X) or Mx 
atto (prefix) ____ a 

ugu t ____ Aug. 
automatic data pr e ing ____ ADP 
auxilia ____ aux. 
A nu (in addre onl ) ____ Av 
av ng ____ a g 
average (inclicat d b · bar or 

vinculum o r mbol orb 
angular par nth ) ---- -· ( ) 

\O adr ' number_ ___ or 
avoirdupoi __ avdp 

u 
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azimuth ____ az or a 
ba h lor of art ____ n .. or A.B. 
ba h lor f icn c ____ B ... or .B. 
barn (a r a) ____ b 
barom t r ____ bar. 
barr l ____ bbl 
ba of n tural logarithms ___ _ 

(u with d r ) ____ n 

b nz n ring ____ O 

r B 
cl fun ti 1_1 (fir. t kind z r 

rd r) ____ ]
0
(x) 

I fun ti n, It p rl (first kind , 
z ro ord r) ___ _l

0
(x) 

bia ____ o 
bibliographic (a l) __ bibliog. 
bi nnial_ ___ bi nn. 
billion ' ar ____ b .. 
binary cod d d imal ____ B D 
bioch mi 1 ox gcn d mand ____ B D 
bi graphi (al) ____ bi g. 
bi logic (al) ____ bi I. 
Bohr magn ton ____ ,uB 
boiling p int_ ___ bp 
boldfac ____ bf. 
boll (f r xampl , in w di h 

alphabet) ____ o 

Boltzmann con tant ____ k 
Boltzmann fun ti n ____ H 
botanic (a l) ____ bot. 

tt m withdrawal tub 
B ul vard (in addr 

8\\' -tub 
nl ·) ____ Blvd. 

brace ____ { } 
brack ts ____ [ ] 
Bragg angle, glancin angl (28 

i t\\ icc the glancin angl in 
X-ra diffraction) ____ 8 

br adth (\\i lth ) ____ b r B 
breve ____ .., 
Brincll hardn number ____ Bhn 
Briti h thermal unit Btu 
Broth r () (comm r ial) ____ Br 
building () ____ bldg () . 
bu hcl ____ bu 
calculated ____ calc 
calori ____ cal 
candela ____ cd 
capacitance ____ C 
carat ____ kt 
caret ____ A 

caron ____ v 

(.) . 

T A TH R 

RT 

D 

ir 

av ' m tal ____ xHM 

u 

o. 

population m a n __ --.ur, 
c nfid n limit, upp r , for the 

popul ation mea n ____ ,u 
ongr . , ongr i nal ____ mg. 
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ontrol 
(c ivil 

cooperation, coop rative ____ oop . 
rdin a t d ni er al Tim ____ TC 

orp. 

__ __ cj min 
son! ) ____ CL 

n alpha 

pontan u 
fi ion ____ x F' 

Decemb r ____ D c. 
deci (prefix ) __ __ d 
d ibcl ____ dB 
dec ibel unit ____ dBu 
Deep a Drilling Proj ct ____ D DP 
degree ____ o 
degre Cel iu ____ °C 
degr Fahrenheit ____ oF 
degree rankine ____ 0 R 
d r 

d. f. 

delta (finite cha nge, incr men t , 
Yaria tion, differenc ) ____ .1 or 0 

den it (mas. ) ----P 
den it · (r la tiY ) ____ d 
d partment __ __ dept. 
cl pth ____ h 
cl uterium ____ D or 2H 
cl ut -r n ____ d 

,·clopm nt ____ de\'el. 
cliam t r ____ diam , D or d 
di chl ro-cliph n ·1-d ich loro- th a 11 · 

(or del te h ph ens and lo up 
pac ) ____ DDD 

dichloro-diph n 1-dichl oro-e th len · 
(or d let h phcn and clo up 
pace ) ____ DDE 

dichloro-diphen '1-trichloro-eth an 
(or delete h phen and clo c up 
pac ) ____ DDT 

dichlorophenoxyacetic a id ____ 2,4- D 
di lectric con tant (pcrmitti,·it ) ____ f 
di r i ; uml aut ____ " 
cliff rential , p artial ____ (? 

differential, total __ __ d r d 
cliff r nti al th crmoan al i ____ dta 
dilute ____ dil 
direct curTent ____ clc 
direct-current (unit m<Xlifi r) ____ d· c 
directi n of extraordinar ra E 
dir ction of Aow ____ ~ 
dire tion of ordinary ra ____ 0 
di harge; total wa ter di charge; rate 

f di scharge; r echarge ____ Q 
di integrati ns per minute ____ d / min 
di integrati n per second ____ d/ 
di ertation ____ di sert. 
di ciati n on tant I<. 
di iation con tant, negative 

logarithm of; -log K ____ pK 
di h ed ox gen ____ DO 
di olved olid ____ D 
di tilled ____ dist 
di tribution ____ di trib. 
di trict ____ dist. 
ditto (the same) ____ do. 
divided b ----7 
doctor of philosophy ____ Ph. D. 
document ____ doc. 
dozen ___ _ doz 
Dri,·e (in addresse on! } ____ Dr. 
dropping mercury electrode ____ dme 
dry ba i ____ DB 
d ·ne ____ d n 
ea t ____ E. 

da light time ____ .d.t. 
tandard time ____ c .t. 

time ____ .t. 
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ol 

d) ____ m nd . 

ntomol. 

x grupo ____ ex gr. 
exa (prefix) ___ _ E 
examination ____ exam. 
>xchangeable-pota ium-

percentage __ EPP 
exchangeable-sodium-perc nt ag E P 
excited h drog nat m ____ H• 
Executive D umcnt ____ Ex . Doc. 
experiment ____ expt 
xperimen tal ___ _ ex ptl 

explanation , explanator ____ ex pl. 
exponemial of_ ___ exp, e 
extcn ion ext. 
extract, extracted ____ extr. 

A TH R 

I fa 
fa 

t ___ -

(th farada ) ____ F 

F 

r) _ ___ . f 

of th 

governm nt_ ___ govt. 
gradi nt ____ 'V 
grain ____ gr 
gram ____ g 
grave accent ____ , 

gra itational acceleration , accelera­
tion of free fall , local accelera-
tion due to gravit ____ g 

gravitati nal con tant ____ G 

A 
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gra (unit of mea ur for absorbed lncorp rated (comm rcial ) ____ Inc. 
dose) ____ Gy indeterminate ____ indet. 

greater than ____ > index of refrac tion ____ n 
not greater than ____ )> indice of refraction for biaxial 
much greater than ___ _ >> t 1 ___ _ n,., n,., and n, or a . {3, and 'Y 

greater than approximately of r fra tion for uniaxial 
equal to ____ ~ 

greater than or equ a l to ____ ~ or:::=::: 
r tal ____ n and n" or wand E 

inductance (mutual) ____ M 
re nwi h i\ il tim __ __ G.c.t. inductance (elf) ____ L 

Gr enwich mean astronomical infinit ____ oo 

time ____ G.m.a.t. infrared ir 
Greenwich mean time ____ G.m .t. in ide diam t r ____ ID 
gro s ____ gr in luble ____ insol. 
gr \\eight ____ gr wt in titute, in titution ___ _ in t. 

half-life ____ T% 

half-life, reduced ____ fT lh 

handbo k ____ handb. 
haver ine ____ hav 

integral ____ f 

integral, closed (circuital or 
con tour) ____ §' 

head total ____ H int n it of X-ra reflected from 
heat capacit __ __ C c1 tallographic plane ____ l 
heat capacit at con tant pre ure ____ Cp int rmediat -pre ure (unit 
h at capacit at con tant olume ____ c,. m ifier) ____ i-p 
hectare ____ ha int rna! int 
hecto (prefix) ____ h international ____ internat. 
height_ ___ h International Atomic Time ____ TAl 
Helmholtz free energ A Internationa l Decade of Ocean 
henr , henrie ____ H Exploration ____ IDOE 
hertz ____ Hz International Geoph ical Year ___ _ IGY 
high -pre ure (unit modifier) ____ h-p International H drological 
high-pre ure metal vapor ____ HPM D ade ____ IHD 
hi toric (al) ____ hi t. n 
hor power ____ hp 
hour ____ h 
Hou bill ( ~ ith numb r) ____ H.R. 
Hou e Concurrent R solution 

(with numb r) ____ H. C n. Re . 
House Document (with 

number) ____ H. Doc. 
House Joint Resolution (wi th Jack on turbidit unit ____ Jtu 

number) ____ H .J. Re. January ____ Jan. 
House R eport (with J oint Oceanographic In titution ' 

number) ____ H. R ept. D ep-Eanh ampling ____ JOIDE 
House R esolution (with j ul __ __ J 

number) ____ H. Res. Joule-Th m n coefficient ___ _ ,u. 
h drogen ion activit , mea ure of_ ___ pH Junior ____ Jr. 
h drograph ic ____ hydrog. kel in K 
hydrologic (al) ____ hydro!. kilo (pr fix ) ___ _ k 
hyperbolic function , inverse, prefix kil hm kQ 

to be added to abbreviation kilo~ atthour kWh 
(for xampl , arc sh) ____ ar K -m n ____ K 

h po th i (alt rnati ) ___ _ H
1 

knot ____ kn 
h poth i (null ) ____ H 0 Ia 
id nti al with ____ ::E! 

n t id ntical ~ itJ1 
imaginat quar rot f -l ____ i r j aplacian p rator __ __ \1 2 

inch (' hen u d ' ith ft , lb, latitud (abbr iated onl when 
p ncm, ) ____ in . u d with figur ) ____ lat 
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ng th ___ _ l 
th an ___ _ < 
much le than ____ << 
no t le than ___ _ <( 

1 • than appmximat •ly equal to ____ < 
th an or equal to ___ _ ~ or :S 

librat ____ libr. 
limit ____ lim 
limit off (x) ____ lim f (x) 
lin ar alk ·I ulfonat ____ LA 
linear combination ___ _ q 
liquid ____ liq 
liter ____ L 
lo al tandard time ____ !. .t . 
local time __ __ l.t. 
1 alit , localitie (used on! with 

number ) ____ loc () . 
logarithm (common) ____ log 
logarithm (natural) ____ loge or In 
logarithm of an obser ation ____ tt 
logical product or inter ction ____ n 
logi al urn or union ___ _ u 
Jon itucle (' hen 11 cd with lat, 

omit period; abbreviat d onl • 
wh n u eel with figur ; u "long." 
if rna be confu ed with adj c-
ti e) ____ long 

longitudinal v locit •; P -\\' a \e 
veto it ____ vp 

IO\ -pre ur (unit modifi r) ____ 1-p 
!urn n lm 
luminou tiux ct> 
lux lx 
macron 
magn ti fi ld tr 11 ·thor int n ·it __ __ H 
rna netic flux c() 

magnetic induction ____ B 
\!fannin ' roughne (r i tan e 

coeffici nt ___ _ ll 
:\far h ___ _ Mar. 
rna ___ _ m 
rna number ____ /1 

rna numb r of pe ie 
X ___ _ A (X ) or Ax 

rna ter f art M . or .M. 
ma t r of . icnce ____ -:\f. . o r . . M . 
mathematic ( r mathe-

matical) ____ math. 

matri · ;for amp! II a ,, II or (a ,,) 
or A ____ II II or ( ) or A 

m a trix ofa tor of el ment a iJ _ _ _ _ A,, 
ma trix , conju ate ____ A' 
m a trix de terminant o f; for 

exa mple 'a,,'-- --1 
m a trix , identit · I 
ma trix , im·er __ __ A-1 

matrix , tra n po e ____ A 7 

maximum ___ _ max 

maxw ll ____ M, 

mean , a . ta ll Ll t e ·timatc th · 
m ·an of lognormal! di Lribut ·d 

m an a I ,. I m. ·.1. 
m an quar error ___ _ 1.S.E. 
m hanic (al ) ___ _ m ch . 
m di al ___ _ m d. 
m ting () ____ mtg. 
mega (prefix ) ____ M 
m g hm ___ _ Mn 
m lting point ____ mp 
m mber of (u l "ith a ·t a nd it 

m 
m 
m 

I m nt ) ____ £ 

mi ron ____ JL 

mi T O. opi (al ) ____ mi ro . . 
midnight __ __ 12 p .m. 
mil mi 
militar __ __ mil. 
Miller indi e ____ hid 
milli (prefix ) ____ m 
mil lim ter of mercur ' ____ mmHg 
million gallon per da ____ Mgal / d 
milli n ear m .. 
min ralogical ____ mineral 
minimum __ __ min 
minus ____ _ 
minus or plu ____ + 
minute __ __ min 
minute; prime; f 
mi ll aneou ____ misc. 
1i cellaneou Document (with 

numb r) ____ Mi . Doc. 
mixture melting point ____ mmp 
Mo<.lified M rcalli MM 
molalit , molal (concentration) ____ m 
m Ja r cone ntration of ub tan c 

B __ __ cu 
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m o la r rn a. of u b tan n ____ f ll 
m o larit ' , m o la r ( o nccntra ti on ) ___ _ 
m o l ____ mo l 
m o l ul a r co n ntra ti on ____ C 
m ol ul ar w ·i ht __ __ mol. w 
m ounta in , mo u nta ins __ __ mt11. , mt . 
m nth ____ m o 
m o tor hip ____ M 
m o unta in da lig ht tim __ m .d .t. 
m o un tai n ta nd ard tim ____ m . . t. 
m ounta in time ____ m .t. 

multipli ed b ---- X 
multipl ing fac to r fo r th geom tric 

m a n of lognormal! · di tri bu ted 
o l r\'a tio n. ____ '" 

multipl ing fac to r fo rth Yariance 
of lognorm al! eli tribtH d 
o b n ·a tion ____ ¢ .. 

multi . p t ra l a nn r ____ M 
mu o n ____ ,u 

mu. urn mu . 
m ' ria (pr fi ) ____ m 
nabla; d I ; differ nti a l ve to r 

op ra tor ____ \7 
na no (prefi ·) ____ n 
n a tio nal ____ na tl. 
n a w ra l na t . 
n a tura l va ri a bilit ----~~~ 
na uti ca l mil e __ _ _ nmi 
11 utrin o 
neutro n __ __ n 
n w g enu ____ n. gen. 
n w series ___ _ new se r . 
n w speci ___ _ n. sp. 
ne\ \ari t _ ___ n . var. 
newton ____ N 
newton meter ___ _ N ·m 
Newtonia n gravita tional c n tant __ __ G 
no data __ __ n.d. 
no record , not reported _ __ _ n .r . 
nomen nudum ____ nom . nud. 
noon __ __ I2 m. 
normalit , normal (concemration) __ _ _ 
11 rth N . 
northeast NE. 
northwe t NW. 
no t a \'a il a blc; no t a ppl i a bl 11.a. 
n t d terrnin d ____ n .d . 

A 

in a 

·,·ati n (sa mpl 

o b n ed fre qu nc of o b rvation 0 
oceanographic (a l) _ ___ oc anog. 
Octo ber ____ O ct. 

r ted ___ _ Oe 
ohm _ __ _ 51 
ohm centimeter __ __ 51-cm 
ohm m ter 51 -m 
opti a l direc tion in a cr · tal; al o 

r a ' of ligh t in th e dir ction 
and pleo h ro i colo t in th e 
d ir ti o n ____ X, Y, Z 

ornith ologica l ____ o rni tho!. 
o r tho (in o rga nic omp und ) ____ o 
o un ce ____ oz 
o ut . id di a mc tcr ____ OD 
o ,· n d t ba i ____ ODB 
ox ida tion -r du ti on po tel1ti a i ____ Eh 
Pac ific d a •lig ht tim ____ P.d .t. 
Pac ific tandarcl time ____ P.s.t. 
Pa ifi c time ____ P .t. 

p ag () - ---P· 
paleoecologic (al ) ____ paleoecol. 
palcogcographic(al) ___ _ paleogeog. 
p a leontologic (a! ) ___ _ paleont. 
P an Am rican ____ Pan Am. 
para (in o rganic c mpounds) __ __ p 
paragraph ____ par. 
par cc ___ _ pc 
part () ___ _ pt (). 
part () per billio n ___ _ ppb 
p art () per milli n ____ ppm 
p arti a l p re ure o f ox gen o r carbon 

diox id ____ P0 ,, Pen.,. or P (OJ, 
p ( 0~) -

pa rti I -. i7 · di am t r __ q> 
p artitio n fun ti on ____ 7. 
p a al ____ P <t 
p a. ca l o nd ____ Pa· . 
p k ____ pk 
Peed b I mnit ___ _ PDB 
p ntae•· thritoi ____ PET 
p r n tag ri . k of t ·pe I e rr r a 
p ·r ent::tg ri : k o f typ ' II erro r ___ -/3 
per iod ____ T 
p ta (pr fix ) ____ P 
pe trographi c (a!) ____ pe trog. 
p tro l i (a l) ____ petro l. 
ph a e ____ ph. 
ph en ·] ____ Ph 
philo ophi a l ____ phil 
phot ____ p h 
p hoto ra mm •tri I) ____ p ho t r a mm . 
ph ton ____ , 
p h y. i J ] ____ phY 
phy iographi (al ) ____ ph ' iog. 
pi o (pr fi . ) ____ p 
pint ____ pt 
pi (m a th m a t i a l co n t.a nt) __ __ rr 
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pio11 ____ 11' 

Pi a e (in add r . onl ·) ____ Pl. 
Plan k on tant ___ _ h 
plat () ____ p i (). 

pl u -- --+ 
plu or min u. ___ _ ± 
poi ____ p 
Poi on ra tio ____ " or J.L 

pol · h lori nat I hiph n l · ____ P n 
pol •t hni ____ pol t h . 
pool d ample ariance __ __ ; 

popul a ti on ocffi i nt o f vari ation __ __ /' 
popul a tion mea n ____ J.L 

popula t ion . tandard d via tion ____ u 
popula tion "a r ia n · ____ u2 

po. t m r idi m (aft rnoo n) ___ _ p.m. 
po t rior d i tr i bu tion of a 

param t r 8 __ _ _ D1(8) 
pota .. ium -ad. orption -ra tio ____ p R 
po t nti al diff r nc __ __ r or 
pound (ma ) __ __ lb 
pound apoth ar , __ __ lh ap 
pound avoirdupoi ____ lb a dp 
pound-fore ____ lhf 
pound-fo rce per squar in h __ __ lbf/ in2 

p wer __ __ p 
pr ipitat ____ ppt, ~ 

preliminar ____ prelim . 
preparation vari abilit ---- ~P 
pre ure ____ p or p 
primar ' ave __ __ P-wave 
prior di tribution of a 

param ter o ____ D 0 (8) 
probabilit of thee ent A __ __ P (A) 
proceeding ____ proc. 
product of a erie ____ IT 
Programing Language; I ____ PLj l 
project ____ proj. 
proportion ____ : : 
proportion of ucces e in a binomial 

population ___ _ o 
protium ____ 1 H 
proton ____ p 
publication ( ) __ __ pub () . 
pul atance ____ w 
quadrangle __ __ quad. 
quantit of electric charge or 

electricit ; quantity of h at; 
quantity of light ____ Q 

quart ____ qt 
quarterly ____ quart. 
rad ____ rd 
radar beacon ____ racon 
radian"'-- _rad 
radiance ___ _ B 
radiant emissivit ____ ] 
radiant exposure ____ H 

____ II 

p 'l' i · 

g r ) ____ R 
rati ; i to __ __ : 
reactance ___ _ X 
r<.:a umur (us I with deg ree) ____ R 
reconnai ance ____ r onn. 
record( ) ___ _ r c ( ) . 

tallized __ __ r r 
a t 20 ° ., SO<.i ium (D) 

roo t m an squar ___ _ rm 

r . c. f. 
part 
1.14 

rubidium ac id phtha la te ____ RAP 
R dberg con ta nt ____ R orR 
R dberg con tant for infinit 

rn a ___ _ R
00 

a int , a int , Saint ____ t. , te. , 
ample co ffici ent f variation ____ C 
ampl mea n w 
ampl m an of logarithm ____ il 
ampl tandard d vi ation ___ _ 

sampl varianc ---- ·~ 
sample variance of logarithms ____ : 

ampling ariabilit --- - ~ • 
a tura t d cal m l lec trode ___ _ 
ci ence ( ) , scientific ___ _ sci. 

. ecant ___ _ ec 
secant, h perbolic ____ ech 

ond ____ 2d 
econd (tim e) __ _ _ 

second ; double prime; inch ____ , 
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r) ____ . R pt. 

enio r __ __ r. 
en u lato __ __ s.l. 

sensu stricto ____ s .. 
ptem ber ____ ept . 

- \\' a \ · velocity ____ v . 

solutio n 
und fixing and rang ing ___ _ far 

oun d na \'iga tion and ranging ___ _ nar 
uth 

o uth ea t ____ E. 
w. 

t ia li ti heskikh 
R 

r · tal ___ _ d 

pan 

n ____ u 

r of la bora to r m ea n ____ z 

ta ndard m an oc an wat r ____ MO'\ 
tandard state 
ta ndard ta t Gibb free energ ____ co 
ta ndardized normal distribu -

ta t. 

CT 

tra in , normal o r linear ___ _ f 
tra in , hear ____ 'Y 

tra tigraphic (al ) ____ trat. 
tree t (in addre onl ) ____ t. 

normal ____ u 

tre , hear ____ r 
tud nt' t- ta ti tic __ __ t 
ubgcnu ____ ubgen . 
ub t of; i conta ined in ____ c 
ub pecie ___ _ ub p . 
urn __ -- ~ 
urn of quares ___ _ 
urn f quar o f th e replica tio n 

tal ____ r; 
urn o f sq uar s of th e trea tment 

to tal ____ P, 

in a 

umma umm. 
uperintend nt ____ upt. 
upplement (), uppl em ntar ____ upp . 
urfa e ten i n ____ J' o r u 

mm trical m 
tangent ____ tan 
tangent, h perbol ic ____ tanh 
technic(al ) ___ _ tech. 
technologic (al ) __ __ techno!. 
t mpcrature ____ temp 
tempera ture in dcgre Cel ius ___ _ 
t mperature, in kelvin ; absolute 

temperature; thermod namic 
temp rature ____ T 

tera (prefix) ____ T 
T errace (in addr nl ) ____ Ter. 
T rri to , T errit ries, 

T erri to rial ____ T err. 
t Ia T 
th eore tical frequ enc o f obser a -

lion ____ T 
th r for ____ . · . 
thermogravim etric anal ____ tga 
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thi kn ____ l or cl 
·thin -Ja r hr mat graph ___ _ tic 
third ____ 3d 
thu ____ ic 
tilde ____ ......, 
time __ __ t 
ton , metri ____ t 
t pographic (al ) ____ t pog. 
total (grand) f o ervation 

squared ____ G2 

Town hip, - (legal land di i-
sion) ____ T., Tp . 

tracc ____ tr. 
tran fonn d b rvation ____ u 
transmittance T 
triangle ____ 6 
trigonometric function inver 

circular, pr fix to b added to 
abbreviation (for xample, 
arccos) __ arc 

trinitrotoluol ____ T T 
tritium T or 3H 
tritium unit ____ TU 
triton ____ t 
2, 3-dimcrcaptopropanol_ __ _ BAL 
ultravi let uv 
und t rmined ____ und t. 

unifi d atomi rna unit u 
nion of ovi t ociali t 
R epublic ____ U . .. R . 

union or logi a! . um __ __ u 
unit-cell lg ___ _ a0, b0 , and c0 

(adjccti,· ) ____ . 
nited tat Board on Geographic 
Namcs ____ BGN 

Unit d tat Cod 

upp. 

. . A. 
time ____ u.t. 

TO A THOR.· 

' ni' ·rsa l Tim·. Coordinat ·d ____ TC: 
t'ni,·cr. a! Tr::~n . \ 'CJ. M ·rcator __ __ T 
uni\' ·rsit · ____ uni\'. 
va uum ____ a 
ntpor pre urc ____ vp 
varian ', tati . ti to '. timat • th 

\'arianc of I gnonnall di tribut ·d 
ob. n ·ation . 1 z 

,·ari a n of lin ar ombination '1--- -(T! 
\arian · of Jognornnl di . tribution ____ ,fi ~ 
,·arian c of ncgati,· · binomial di:tri-

bution ____ h 
varian of population m ·ans ____ ~ 

varianc f amp! m an ____ ~ 

on. tant x ____ ox 

,.i o ity, d namic ____ '77 

vi it •, kinemati __ __ ,, 
\'Oit V 

a! 
u 
bibliographic u ____ v. 

, ·olum p r ,·olum ____ v j v 
\'Olum train , bulk train ____ O 

' 
u r v 

w i ht __ __ wt 
'ci ht p r volume ____ , j v 
weight p r weight ____ wf w 

\\. 
mb I ____ ~ 

Young ' modulu f Ia ti it ____ E 
zoologic (a! ) ___ _ zoo!. 



TYPING THE MA U CRIPT 

Printing te hnology i changing rapid! , but at pre ent, and perhaps 
for orne time to come, somebod at orne tage of the Sur e manu­
cript's author-to-reader journe) mu t put the op one letter and one 
pace at a time into reprodu ible form. he tran mitted op mu t 

therefore be legibl and it should be u ceptiblc to photocop ing. Bla k 
I tter on white paper are ideal· dittoe and light blue are general! · 
not a ceptable for tran mit tal. Enough co pie hould be tran mitt d to 
permit re iewer and manu cript-proce sing office to retain copie if 
desir d. fter tran mittal the author hould at all times ha e at hand 
a omplete current cop to facilitate answering telephone or oth r 
queries. 

o far a circum tances permit, the author hould make himself 
ea il available to the per on ' ho is typing his manu ript, and he 
hould an wer patiently the t pi t' tactful que tion about possibl 

illegible hand' rit ing a nd variou kind of apparent in on i t nci and 
rror . He mu t never adopt a "That' what I wrote, and that' ,. hat I 

meant ' attitude lest he thereafter get exact! what he wrote. 
The t ped copy should be carefull pz oof d. Trul adequat proofing 

requires two per on , one to read aloud " hile the other heck il ntl . 
Th two people mo t competent to proof an gi en manu ript are the 
au thor and the t pi t, and the author hould not feel it i beneath hi : 
dignit to do so. Figures particular! , should be meticulou l) proofed, 
and all alculation hould be machine che ked a well a proof d afte1· 
the paper ha been t ped. orne reports h a e actuall had to be r -
printed becau e of error in imple arithmetic that were not caught. It 
i a onv nien e to re iewer and editor if machine tape accompan 
manu cript calculations. 

The t ped and proofed text manu cript should be tran mitted flat 
ne er folded or rolled, in a eCLtre co er or envelope. lllu tra tions op 
hould be tran mitted in one or more package eparatel but at the 
arne time a the text manu cript and all the pa kage hould be clearl) 

marked as parts of a whole. Tran mittal pro edures and routing in­
tru tion are is ued b a h Di i ion for it report . 

As a time and money saver, the Surve editorial taff ha obtain d 
p rmi ion from GPO to fon ard op for long complex table in hand­
writt n form. Two re tri ti n ar impo d: (a) The op mu t b n at, 
un rm d d, and lear! 1 gible. • ngineer I tt ring i ugg ted but 
not r quir d if h nd\\ritt n tabular op i forwarded · (b) the hand­
' ritten tabl hould on i t mainl of tati ti al matt r rather than of 

109 
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reading olumn . ( 

I R OR TYPI T . 

The in tru tion gi en below for t pi ts appl to mo t ur manu-
cript that proc ed through the author-to-re ie' er-to-edit r-to-t pe­
etter-to-pnnter routine. orne in tru tion rna not appl to ert in 
pecial t pe of manu cript , u h a those consi ting in p rt of 

puter printout and tho e ubmitted, by prearra ngement, m 
cop . 

The ( pist who i to prepare manu ript cop for a Geological ur e 
report hould be orne familiar with the format of title page, ta 1 of 
content , fir t page, table , and other detail of a recent ur e publi a­
tion of imilar t pe. Th n th t pi t houl : 

T pe the report on onl one ide of hea -qualit 
Leave ample margin (at lea t 1 inch) on all ide 
text, including tab le . Don 't rm d an thing to 
entire repor t double pa ed, including content 
ection, footnote , well log, quotation, caption of illu tration , refer­

ence , and bibliographies; thi in tru tion i a "mu t,' to allow room 
for editorial marking and in truction to t pe etter. B ure to pia e 
equential page number at the bottom of the page. 

In the "Content , t pe the fir t-rank headi ng flu h to the left; inden t 
the other heading in multiple of three or more pa e , accord ing to 
their rank. Capitalize onl u h word in the table of ontent a hould 
be apitalized in the text. Leader ' ith h ph n to the page number , 
the number being tho e of the page on whi h the h adi ng appear in 
the manuscript. Place "Continued" line at the head of ' er p ge of 
the table of content , if applicable, to how the inden tion and relati e 
rank of the continued items. 

On the first page of text, lea e at least 2 inche of pa e abo e th 
title (or overall title if there is one). Place the full title of the report 
and the author' name abo e the ab tract. 

Capitalize the fir t word and proper name in all heading . Indent 
e era! space for the beginning of paragraph . 

A far as po ible, t pe manu cript copy o that no paragraph break 
at the bottom of the page. If the paragraph i too long for the page, 
the last few lines may be t ped single space. If the paragraph will not 
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fit on a ingle page, t pe the remainder of the cop on another heet 
on which nothing el e i t ped. heet of a text manu ript intended for 

ur e publication should not be pa ted lengthwi e-one of the fir t 
a t of the op preparer at the printing plant i to cut o erlong t xt 
beet into egments that will fit on the t pesetter' reading rack. 

pe caption of text figure on eparate heet of paper. Center a 
one-lin o errun; t pe in hanging-indention format if aption run 
more than two line . U e the figure number a gi en b the uthor· 
the editor will a ign final figure numbers. 

pe tab! eparatel from text matter. beet ma be joined or 
o er ize paper may be u ed for a table that mu t be wider than lett r 
pap r. Dull-fini hed pr ur - en iti _ tap , not tap! or rubb r 
ement i u ed for joining heet . Under ore for italic the heading of 

a tab! or g ologi ection. ee that unit of mea ure are ritten o er 
olumn of figure repr enting u h unit . U e 'Do." for "ditto" in first 

and Ia t column , 'do. ' el ev.here; the ditto mbol (") i not u ed in 
ur e t Ie. If ucce i e figures 'mbol , or abbre iation in a olumn 

ar the arne, repeat them; "do." i u ed onl in reading and t ndard 
date columns. 
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ment in order to pa on to po terit a more perfect paper. On the other 
hand if he ju t keep quiet, po terit rna not noti e the error an , a . 

Wh n the author re iv the t 'pe t proof it will probabl alread 
ha e om printer· or editor" mark . he e mark ' hi h rna ' in li at 
doubt, incon i ten i or blank to be filled, hould be ar full noted 
and a tion taken a indicated. 

Printed-proof orr ction mu t be made and legibl ' in th 
mar in of the proof oppo it th pia e of o urr n e; the t 'pe tter ha 
no obligation to car h the bod of the t ' t for hang . 

o indi at that om thin hould be in ned, pla e a aret ( ,... ) at 
the point on the lin " here th in cnion . houll be made, and writ 
in the margin th rna tt r to b in en d. 

o indi ate that om thing hould be tak n out and not repla d b · 
om thing el e, draw a lin throua-h it and place th 'd le mark" (~) , 

a form of "d ' ' meaning "d l te ' in th margin. 
If om thing i to be ub titut d forth m·nter deleted, mark through 

th matter to be r pla d and ' rite th sub tinne matter in th margin 
or on a parat h et. 

Do not run " k ro ket" mark from the pia e ' her a orre tion 
hould b made to a mark or added matter writt n at ome eli t·tnt 

pla e on the m r in of th proof h et unle ther i not room for th 
orrc tion oppo ite th lin to "hich it b long . Do not ro on ·k -

ro ket mark ' ith anoth r . 

pace mark 
i u d between t\\·o word. hould 

bod of th proof. 
and an ampl of th ir 

Go ernment Printing 
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PROOFREADER'S MARKS 

0 Insert period ~· Caps-used in marlin 

"' Insert comma -- Caps-used in text 

Insert colon c +-1C. Caps l small caps- used in muain 

Insert semicolon - Caps l small caps-used in text 

? Insert question mark .l. C. lowercase-used in marain 

Insert excl1m1tion muk I Used in text to show deletion or substitution 

-I Insert hyphen w:f Wrona font 

-.:; 1 nsert 1postrophe - Close up _.., 

~~ Insert quotation m1rks ~ Delete 

-A Insert l·en duh 3 Close up 1nd delete 

~ Insert l·em dish ~ Correct the position 

=IF Insert spice :J Move riaht 

.U> Insert lead c Move left 

~ Insert viraule n Move up 

v Superior u Move down 

1\ Interior II Aline vertically 

(/) P1rentheses Aline horizontally 

rjJ Brackets :JC Center horizontally 
u 

0 Indent lem n Center vertically 

OJ Indent 2 ems '-!.I Push down apace 

tff Plr111'1Ph /'""', Usellpture 

"'WW No par~artph UfAt= Equalize ~used in marain 

~ Tnnspose t-used in mlr&in vvv Equllize space-used in text 

rv Tr1nspose *---Used in text Ma. let it stand-used in marain 

J.f Spell out let it stand-used in text 

dJ Italic-used in muain ® Dirty or broken letter 

lillie-used in text -t.u.n ove,.t. Ctrry over to next 111M 

lf. Boldftu-used in muain -t1uvkl Carry b1ck to pree.dinallne 

~ Boldf1u-used in text ~M.ICbf"J Somethin& omitted-Me copy 

~ . c. Smtll caps-used in muain 'SI ? Question to tuthor to delete a 

--- Small caps-used In text 1\ Cuet-Gener1l indicator used to mart euet 

...unn, Rom1n type 
position of error in text. 

1 In lieu of the trtditionll mark " tr" used to indicate letter or numbtr trtnspositions, the strik ina out of the incorrtd 
letters or numbers and the Placement of the correct matter in the marain of the proof is the preferred method of ind icatina 
transposition corrections. (S" rule 2.75.) 

'Corrections involvina more than two ehar~eters should be marked by strikina out the entire word or number and 
plaeina the correct form in the marain. This mark should be reserved to show transposition of words . 
. 1 The f~rm of any query carried should be such that an answer may be aiven simply by crossina out the comp'ete query 
1f a ne,atlve decis1on is made or the riaht·hand (question mark) portion to indicate an affirmative anuer. (Set example, 
p. 5.) (S" rule 2.71.) 
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.Sv TYPOGRAPHI C AL ERRO~ ~ 8 tf:· c. fSG 
~no appear tha t the earlif t printer: had ~ 

~=#= anyvmethodv f v correctingv'error · Vbefore Vth Vform 
0 was on the pre y The learned Tke learRea cor- .JJ 

rectors of t he· fir t h\o centurie of printing wer 
=IF n wroofreader: in our . en y they w]jre rather ;j ~ 

-~ wha t w~ . hould {Yerm offi ce edit o ;..., Their laban; 0 -
~ wer<?\ch1efly to ·e that the proof corre. ponded to 

the cop,·, but that th printed page wa. correct 
~ ; in it : /atinit~ Ht~!:. J~~ _:!,!)rr!.L..:.•!~_hlle~e-1 and 

that th :en. c wa:-; right . The,· ca r d ~ littl 
a bou t orthograph,,· bad l ette r. /\~ r purely p rinterl! 
error=--, and when the text ~eemed to them wrong 
they con ·ulted fre . h autho riti e:-; ,r alter d it on 
their own respon ibility. Gond proof~ in the 1' 

notj~ modern =--en ·e, \\ere;\~po:;;illle until pr fes. irma! -: /, 
r ader · were mplo~·edl\ m n who~ a ~ tA. 
print r ': education, and t h n spent man~· year:-; 

,j, in th co rrec~fm of proof. The ortho raph~· of 
English, which for t h pa.- t centu r.' · has unde!j... =/ 
gone li ttl chang , wa · ,·er~· fluct~ing until a fte r d 

= tile publication of J hn:-;on':-; Dictionary, and capi- I 
Ws, whi ch Ita \· been u ·ed with co nsi derabl ~--1~ 
ularit~· for t h pas t 0 ~ - ar:-:, were preYiou:l~· u ed 

:ti on t h ~ plan . The approach to regu-
3j <J:, l a rit,, · , ~ ~ fa r a=-- we haYS, ma~· be att ri buted to th 

gro wth of n cla:-:=-- of pn)(e!':-:ional proofr ad r=-- , and 
it i.· to them that we o we th correctnc:-:,.; of mod-'/{ f rn printing,/\ lo r e'i\or: haY been found in th l' 
Bib! than in an~· other ne work . For wanr gen- -<~ 

[ 

ration:-; it was fr quentl~· the ca. t at Bibles 
were bnlught ou t ·tealthily, from fea r of go ,· rn­
C mental interference. /\The_,. were frequen tl y 
printed from im perfect text , and wer often mod­
ified to meet t h , ·iew- of tho.- who publi~ed 

T . h . 1\ them!\ he :tor~· 1: related t at a certam woman 
in erman~· I wfi ~:~ ..,8:rl the wife of a Printer, ~ 
had becom di ·gu:t d with th continua l a=--:cr­
ti n,.. OAth (§up crzonlii)of man 0\·er woman which 
sh had heard, hurri ed into th compo ·in room 
while her hu. b~d wa: at s~pcr a~ a lter d a 

uy +/""f ~~ :-:cntcnec in the @ blc, ~which h • .;wa. printing, :-:u 

It;/~ that it rcadANarli\ in t a d of !\H err,/\ thus making ~ ~~ 
V; the ver ·c read " And h hall be thY fool" in~trad 

A of ~nd h shall h . th~ · lord ." The word ;\not,...,~~~ 
52 wa: omitted by Barker, th )\in g'=-- printer in En- '1£ 

A. ,u _Jand in 1632, in rin t ing t he , ·en th comman~ 0 
r H e wa. fined 000 on thi . account. U. ~ 

Non.-The system of mar kine proofs can be made easier by the U!( of an lmaainary vertical line throuah 
the cPnter of th type arta. Tht plae ment of corrections In the left-hand marrtn for those errors found In the 
left-hand portion or the proof and In the rlaht-hand m&r&ln for rlaht-side errors prevents overcrowdln~t of 
marks and facilitates cornctlons. (See abo rule 2.i4.) 
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complex uch a eli u ion of the importan e of now- tem boundarie 
in relation to the r gional h drolog and ' at r probl m of the ar a a 
a who! ; and ( ) ummar or con lu ion that mpha iz ignifi ant 
re ul t of the in e tiga tion. 

The body of report ' ill differ con iderabl ac ·m·ding to the 1ntur 
of th ar a or probl m to be tudicd. . a rule geographi g ologi · 
and h drologi d ription . hould not b mor elaborat than nee -
ar to a ompli h obje tiv s. ome tat ment of pertinent h drologic 

prin iple i ' an·anted, but not ext n i e expo ition. imilarl r a re­
port hould ontain a glo ar if t hni al term arc num rou . . Valu­
able geologic or h 'drologic r ult or ncv te hnique or m thod may 
be de lop cl during an in tigation · th e ma d er publi ation 
elsewhere if their detail ar note entia! to th report. Judgment and 
expedien determine whether u h material hould be included in th 
main report or pre ented in a eparate tc hni al journal or publi tion. 
if the area ha a tratigraphic e tion compri ing more than a f ' unit , 
the general de ription hould include a table of the geologic forma­
tion that contain a olumn for brief tat ment concerning the water­
bearin properties of nd the q uali t ' of " ater in, ea h formation. 

In ofar a the information i e ntial to eli u ion of th gr unci­
water v ater-qua lit , and urfa e-water ondition , the de. ripti n of 
tratigraphi unit hould in lude information u uall 

logi r port uch a di tribution thi kne lithologi feature 
and tratigraphi relation . i\Iineral a emblage in tratigraphi unit 
u ual l ha e a pronoun eel ffect on urfa e-water and ground-water 
qualit and thi effe t hould be de ribed. Detailed g ologi data u h 
a Ii t of fo ii id ntified rna be in luded but g nerall " ill be pub­
li hed in a eparate paper. temati de ription hould in Jude (a) 
detailed information on th " ater-bearing propertie of th formation 
and on the head and qualit of the water and (b) pertinent data on 
th p rformance of t pi al well . The re ult of pumping t t and other 
t pe of aquifer te t u ed in determining tran mi i it and torage an 
proper! be included in the tematic de ription or table pro ide l 
the report includ uffi ient detail to enable the r ader to e'aluate the 
author anal i of pumping-te t re ul t . Related data concerning such 
feature a particle- ize eli tribution, poro it), moi turc equi a lent, and 
permeability can be pr ented in ) temati de cription or in table , 
usuall at the end of the report. 

Di cu ion of urfa e water in areal report common! contain e alu­
ation of Aov a ailabilit at key point in the tream stem and de-
cri ption of the relation of "g ining and "lo ing' rea h to gr und­

' a t r ondition . h uantitati r lati n ben een urfa -wat r and 
ground-' ter uppli often i a riti al ontrol in evaluating the tot l 
" t r re our or th au -and-effe t r lation and problem re ulting 
from lar e ground-war r withdrawal tream diver ion . Where 
tr am inter t with ground-water t m , one ourc of uppl or 

" at r pro lem annot be r ali ti all nal zed ' ithout on ideration 
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rip­
the 

for wat r 
arc gi en in "Primar Drinking Wat r 

tandard " ( .. Environmental Prote ti n n , 1975) . uthor 
hould be a" arc al o that th goal of th F d ral Wat r Pollution on­

trol ct mendmcnt of 1972 (PL--92-500) i that th di harge of 
pollutant into th na' igable water b eliminat d b 19 5. Biologi al, 
biochemi al, and radio hcmi al tandard and limit ar for cliff rent 
u e and for different r ei ing water . The e tandard too hould be 
eli u eel in light of con traint appli able to th tud area rath r 
th n from broad generalization . The author i obligat d to earch out 
and use criteria and tandard urr ntl applic blc. Hem (1970) pre-
ented a u eful guide in the tud and int rpretati n of the hemi al 

characteri ti of natural " ater. fan wat r-r ource r port nta in 
d ription of the" ater qualit for x·tmplc: lorn and oth r (1964; 
1965) Week and oth r (1974) Bolk and W ddcll (1975), Hughes 
(1975), and Wino rad and Thordar on (1975). h a uthor hould 

de ribe the geo hcmi al properti of the on olida t d and un on-
olidated rock through " hi h oro er whi h the" a tcr flo and hould 

interpret the re ultant hanges in water qualit '· abulations of data 
mu t be accurate and a nearl uniform and on i tent a po ibl to 
implif interpretation b other . 
If flu ial dimentation i on idered in the areal report, the eli u -

ion will generall d fine orne a p t of ero ion, tran portation, or 
depo ition. Areal inve tigation fr quentl require olle tion of uffi­
cient data at hydrologi tation to ompute ediment- ield rate , which 
are ex pre sed in ' eight of dry ecliment per unit area per unit of time, 
for example, ton per quar mile per ear or it metri quivalent. 
ediment-tran port rate rna al o be u eel to predi t rate of depo ition 

m ha nn 1 y t m or a r . rv 1r b on rti ng th w igh t f dry di-
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m nt to olum u h a acre-£ et or ubi meter , on 
p ifi gra\ it and p rti le- iz di tribution of th edim nt in tran -

port and the compaction hara teri ti of the dim nt. Author hould 
r port in detail the equipment and method · u d in both fi ld and 
laborator mea urement of edimentation· "U. ·. Geologi a! 
T hnique of Water-Re ource In e tiga tion " book 3, hapt r 
and 2, (Gu 1970; Gu and ·orman, 1 70) hould be u ed a prin-
ip'd r feren e in d ribing th e pro e lur . Pre i e and on i tent 

terminolog i ne e ar) in r port on dimentation; ' illation ,'' for 
in tan e i not a non) m for 'depo ition." rminolo , ith re pe t 
to mode of edim nt tran port and the mechani of channel beha ior 
hould g nerall onform to that in 1\Ianual 54 of th meri an o i t 

of i il ngineer (Vanoni, 1975) but it pe ifi application hould 
be defin d in the ontext of the report. 

D tailed de ription of ubarea in water-re ource report rna aid 
gr atl in appl ing the fa t and con lu ion of the report to the d -
termination of ondi~ion in p cific lo alitie . 1uch kill i r quir d 
in pr parin material on a h ubar a to a\oid repetition of g n ral 
tat ment and ret to d ribe adequat 1 the condition in all part of 

ea h ubarea. It i appropriate here to appl the data oil t d t ap­
pr i e the ' ater re our e or to e aluate hydrologic probl m in the 
ubar a . The e problem · rna in Jude cliff rent plan of re our e de­
elopment, mutual interference of pumped ' ell under different pa -

ing and oper ting h dule , chan in tream regimen r ulting from 
up tream eli' r ion and de\!elopment hange in ediment tran port 
cau e l b change in land-u e patt rn and hange in qualit and 
temperature of wat r that rna a compan it utilization. ar full 
elected' ell, treamOow, ediment, and' ater-qualit data can be gi en 

in the tion on ubarea , either in the te t or in a ompanin · 
table . Gen rail data i en in the tabl hould not be r p t d in 
the text althou ·h repr ntati da ta rna be ited to brin · out p ifi c 
point . Likewi e ' ell e tion gi' n in d tail in graphi form hould 
general! not be dupli ated in tabular form. Bulk water-re our 
related to proj ct are u uall rei a eel in op n-file or Wat r-Re ource 
In tigation report b cau e publi ation o t i high. Publi ation of 
thi t pe of material a app ndixe to the areal report, a a rule i not 
a ceptable. he e limitation point out the need for areful d ign of 
data collection during the cour of a proje t. Proj ct and report an 
become hop le I dela 'ed b ' the time taken in olle ting all a ailabl 
data in a high! de lop dar a mu h of' hi h ma be uperftuou to 
the tud objecti e . 

Increa ingl mpha i i on quantitati 
Row y tem and it ontrolling ondition or h drologi all 
ubarea ' ithin it rath r than on d tail d nonquantitati ription · 

of t p area or lo a! it . ·or information on ondition at a pecifi 
ite, the reader will probabl r fer not to a lo al de ription in the 

text but to information in tabl and on map and graph . U in · thi 
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In recent ) ear man water-r our rep rt ha e fo u ed on el t d 
t I of problem of national int r t rath r than on the nenl h dro-
logic condition of le ted area. 

Report on critical problem are u uall generated b a pe ific wat r 
problem that require a olution but if, a a part of the oluti n ne' 
prin iple are de elop d that could have ' id appli ation in other 
area or in oth r pha of h drolog , the r ar h a I t of th in e ti ­
gation ma be indud d in the riti al-pr bl m report or publi hed a 
a parate re earch paper. The theor on indu ed infiltration in the 
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Loui \ille K ., ar a 1 an example of uch ad elopm nt (Rorabaugh 
1956, p. 117-125) . 

BASIC-DATA R EPORT 

Water data are the ra ' material u ed b cienti t and engineer 
for d termining the a ailabilit , quality, and ad quae of the ' ater 
re ourc and for the d ign, de elopment, and mana ement of major 
, ater proj ct . ignificant part of the effort of the Water Resource 
Di i ion i d oted to the collection, compilation, and timel publi a­
tion of vat r data. In recent year , water data ha e b en r lea ed in the 
. erie of Geological Sur e report titled, "Water-Data Report for [the 
appropriate tate or group of tate ]. " The e data were formerl pub­
li hed in Water-Suppl Paper erie titled " urface-Water upply of the 
United tate" (1900-70), "Qualit of urface Water of the United 
tate' (1941-70), and "Ground-Water Le el in the United tate 

(1940-74) . he e report contain tabulation of di harge (stream-
flow) , re r oir torage, chemi al and biological anal se , sediment de­
termination , ' ater temperature, water le els, and other related infor­
mation. 

A the number of data-collection ites increase and the ariet of 
t I e of data collected expands, the u e of electronic computer and 
data bank al o gro omputer, however, haYe not et eliminated the 
need for' ater-re ource data report in book form. Not man u er ha e 
a ce to the appropriate data bank . Publication of data r port 
other n ce ar purpo e : h print d op pro id an archi\al apa­
bilit for as ref ren e, and it relea e large quantitie of data to a 
broad audience, at low co t. 

Data presentation 

Basi -data reporting of the G ological Sur ey i u uall one of tv o 
t pe . The first i pe ifi all de igned to make a ailable to er u er, 
" ithout anal e interpretation or conclu ion , all information ol-
1 ted and proce d. Thee are the data publi hed in the annual erie 
of tate reports ( ee abo e) . The econd t p pre ents upporting data 
in, or relea ed eparatel a part of a pecial or anal tical proje t re­
port. In uch a report the data u ed for expo ition are pecificall 
sele ted to amplif th te hni al finding of the investigation and to 

lu idate the ba i for deci ion or on lu ions reached in the technical 
report. 

The introductor pag 111 the annual erie of report follow a 
tandard format whi h de rib s the data- ollection and proce ing 

program, identifie oopera tin agencie , define techni a l term u ed 
ite r port ontaining lata for pre iou 'ear , ad i e of upplemen-
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information that an b obtain d from offi 
an , p ial-data n twork and program . n a nnual r port al pre-
ent · the h ·drologi onditi n durin the at r ar. D ata r port 

pr par d a part of a proje t do not gencra11 ' [ lim a tandard format 
b cau e the t •pe of data pre nted li ffer in a ordan " ith the pur-
po e and ope of th project u uall ' ha pan an l high 
areal den it ·, and rarel) i part of th rm h drologi 
network. 

mu h of th information a po ibl i gi' 
du li at cl printout from omputer torage. 10u · 
ad antage of gi in maximum informati n in minimum pa a nd 
el iminating mu h t diou , r petitiv t 'ping, thi m thod pro id an 
opportunit for vi ua l he k of figur · tored in th omputer bank . 

abulat d treamfiow data enera11 1 include daily m an eli har 
month! and · arl ummar i of minimum m n , and maximum dail 
value ; total \Olume ; and ometime unit runoff. R r oir data ar 
often gi\ en a dail u uall ifi tim 
1 el c re u uall gi 
data in lud a ' ide varict 
of inor a ni and organi 
a teri tic . 

uppl mental informatio n hould a ompan th 
the it at "hi h th data ar ol1e t d houJd b 
pic. t and brief t' a i b latitud and Jongitud . he r p rt shou ld 
i not on! that in formati n ne e ar for plottin th ite n a map, 

but a! nou h additi nal information to find the ite in th field b 
common! available road and local landmark . hange in the itc 
durin the p riod of data olle tion h uld b identifi d. (b) Politi a l 

1bdi i ion a nd an indi atio n of ' h re th ite fit into the n ral 
dra inage pattern or geologic ttin hould a! be de rib d. ( ) Th 
t pe of information ava il c hi at a it , to · th r with the tim pan of 
each t pe, hould b gi n. For in ta n , tr am flm or ' a ter-1 1 da·ta 
m a b ava il ab le for a modera tely Jon · p riod, and data for re rd d 
extreme , u h a flood or drought ma b a \ a il able for a n n long r 
period. W a t r-qu alit data on th oth r h and, ma b a ai la I onl 
for hort period . (d) In trumentation at the ite hould be de ribed 
to a i t the u er in anal zing th ompl tene. and r liabilit) of the 
data. R ecording in trum nt proYide d tai led r cord of m a urem nt 
and thu are more u ful in int rpr ting the data tlnn i information 
oil ted intermitt ntl ' · ( ) ondition of tr amAo" or wat r 1 ' 1 at 

the ite and the u e to be made of th data d termine th mea ur ment 
frequen 

D ata report, in addition to do umenting the ' at r informa tion , 
·hould be fl ex ibl e in cont nt. h ir ope hould 1 rc,·i " d periocl­
icall to d termine wh ther the information an '' er the hanging data 
ne d . of th at i n . wo g n ral xam1I . of the pr ntati n f 
' ell de cri ption a nd '·ater- le el data are hown belm . . 



SAMPLE TABLE F.-Records of boreholes screened in Gwandu Formation, Sokoto Basin 

L ocation: Name of village in or near which corresponding borehole is lo­
cated. 

Borehole: Scr·ial numbers are assigned by Geological Survey of Nigeria 
(GSN) to all boreholes in northern Nigeria. 

Approximate elevation: Measured by aneroid barometer from nearby Fed­
et·al Surveys bench marks. 

Casing: American Petroleum Institute line pipe (mild steel casing) used to 
case most boreholes. 

Screen: Most screens are of Johnson Everdur. Setting indicates top and 
bottom of borehole screen. 

Approx-
imate T otal 

eleva- depth 

tion Date Casing (feet 
Location Borehole com- diameter below (feet pleted (inches ) land above sur-sea face) level) 

Birnin Kebbi --- -------- GSN 2480 674 9- 10-61 6 250 
Rafin Kubu 2499 787 8- 8-64 3 465 
Tap kin Kwa~- - = = = === = = = = 2500 780 9- 2- 64 3 590 
Bacaka - - - --- --- - --- ----- 2674 803 10- 9- 64 2'-h 1.005 
Balle - - - ------- - -- ------- 3051 750 5- 3-63 2 % 279 

Static pressure head: Pressure head at time borehole was completed, in 
feet above ( + ) or below ( - ) land surface. 

Yield: At time borehole was driJJed . F, natural fl ow; P, turbine pump; A , 
airlift pump. 

Remarks: M, borehole drilled by Ministry of Works for public water supply; 
C, chemical analysis in table 7: T, flow or pumping te.st carried out at 
borehole: A, abandoned test hole, cas ing pulled and hole plugged: B, bore­
hole driJied by Balakhany (Overseas), Ltd.; 0, observation borehole drilled 
by Balakhany (Overseas), Ltd., for the Geological Survey of Nigeria; F, 
Foxboro pressure recorder installed; S, Stevens water-stage recorder in­
stalled. 

Screen 

Set- Slo t Static Yield ting open- (gallons Draw-
Diam- (feet ing pres- down Remarks 
eter below (thou- sure per (feet) 

(inches) land sandths head hour) 

sur- of an 
face) inch) 

6 170-230 ------ --- - + 13 \ 2,200 F} 
9,000 p ----- - - - M 

1* 436-451 10 + 39 2,000 F 0.55 B. C. T 
1* 560-575 10 + 52 3,000 F - -- - -- - - B 
1* 979-994 10 + 40 1,200 F 21 B,C,T 
1 * 253- 269 10 + 51 1,200 F ---- ---- c. 0 

Do -- - - - - ---- -------- 3052 750 5- 29- 63 2 % a98 __ __ ___ _ 350-393 Open hole + 70 12,000 F -- - ----- A, 0 
Do ---- - - - --- - -- ----- 3054 782 9- 9- 63 6 520 3 * 514- 519 15 + 46 7,000 F .7 C,T.O 
Do - --------- --- ----- 3055 782 !t-23--63 6 376 3 * 367- 372 15 + 46 5,000 F 7 C,F,T,O 

Kurdula - - -- - --- - -- - - - - -- 3056 760 10-13--63 2 '-h 858 1* 820-835 15 + 83 3,000 F ----- - -- C, F, 0 , T 
Do - - - -- - - -- - --- - - - -- 3057 760 10-31--63 6r. · 255 1* 237- 255 15 + 40 250 A -- -- ---- 0 I ll 

Tangaza ------- --------- 3058 845 3- 9-64 21h 302 H~ 189-199 10 + 2 { 90 F) 
2,100 A - -- - ---- A, 0 

Do - -- - -- - - -- -------- 3059 847 3- 19- 64 6% . 4, 219 1* 172- 197 10 0 6,000< P 46 C,S,T,O 

Do - --- --------- - --- - 3060 847 3- 29-64 
2¥.! 
3 177 1* 175 - 185 10 0 1,900 A - --- --- - 0 

Yeidu 3061 785 6- 5--64 2'-h 660 1* 520-5 30 10 - 27 1,500 A 48 A,O 
Do-= == ======= ==== ==== 3062 745 5- 16-64 3 540 1* 520-530 10 + 13 { l ,200F) - - - - - -- - 0 2,000 A 
Do -- - --- - ------- - --- 3063 744 5- 28-64 6, 4, 2'-h 540 3 ¥.! 608-523 10 

..L 15 { 1,200 F - --- -- } C F T 0 4,200 A 48 ' . ' 
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AMPLE TABLE G.-W ll d c·riptions and wat ?·-level m a ur m nt 
L Water levels are reported in feet below land-surface datum unl ss oth rwi ·e indicat d. 

Barometric leveling is used in r efe1·encing land-surface datum] 

Adam ounty 
4375 NO 94900. 1. Local number Ad- 17/ 6 / - 2. Wiscon in on ervati n D pt. J tte obs rva­

tion wa ter-tab:e well in sand of P I istocen e age, diam 2 in , depth 21 ft. cased t 19, w II 
point 19- 21. L sd 955 ft above msl. MP top of cas ing, 1.70 ft abov lsd. Highe t wa t r I v I 
12.5 below lsd, July 11, 1960; low t 1 .05 belo w lsd, Apr. 6, 1959. R cords availab! : 1952-
70. W ell d troy d; mea ·uremcnt discontinu d. Rcpl11ced by w 11 AD- 17 / 6/ 76. 

Water Wat r 
Date level Date level Date 

.Tan. 30, 1967 16.09 Dec. 26, 1967 15.99 N ov. 25, 196 14 .95 0 t. 14.66 
Feb. 27 16.43 Jan . 29, 196 16.21 Dec. 31 16.26 Nov. 14 . 2 
Mar. 27 16.74 F b. 26 16.39 Jan. 27, 1969 15.54 D 15.22 
Apr. 3 16.71 Mar. 25 16.62 Feb. 24 16.75 Jan. 1970 15.56 
May 1 16.34 Apr. 15 16.70 Mar. 24 15.90 F b. 15.93 
June 6 15.9 May 13 16 .5 Apr . 7 15.74 Mar. 16.20 
July 3 16.60 June 3 16 .27 May 5 15.06 Apr. 16.25 
Aug. 2 15.60 July 1 15.9 Jun 2 14.63 May 4 16.21 

pt. 26 15.61 Aug. 5 15.36 July 7 14-- 07 June 1 15.99 
Oct. 30 15.76 Sept. 9 15.25 Aug. 25 14.07 July 6 15.2 
N ov. 27 15. 5 0 t. 7 14 .96 cpt. 29 14.44 Aug. 10 16.25 

Real-time data 

he de elopment of the ·atellit -r la 1 rogram, the in r a ing av·til-
abilit of omput r-t rminal outlets, and the land-lin · t m of tran -
mitting data from field-ob r'Vation to omputer at l to fi 1 
offi e nable u r to obtain urrent r ord in an tr mel 

!though printout a n e a embl d for publi ation, the 
ome hi tori becau e of normal publi ation d la . 

pora ting ith r a atellite rela or a land-time 
indicating ondition at the tation at the time 
tering the omputer are almo t imm diat 1 a' ailable to u 
terminal n twork and al o become a a ilabl for future 
and interpretation. Becau communi ation t hnolog i hangin 
rapidl , the manner in which dat ar olle t d and r leas d and 
data r port are prepar d and dis eminated i exp ted to ch nge 
ignificantl in th future. The g neral uid lin for handling ' at r-

re ource data , a brief! de crib e tion th r for , ma al o 
become large! outdated in a few ear . 

WATER-RE OURCE TERM 

Some water-resource terms have been u ed with different meaning 
in water report o frequent! that it em advi ab le t all att ntion 
to them. A Meinzer tated (1923, p . 2) , a i ntifi term i a s mbol 
that repre ent a cientific concept. he term ha the arne ignifican e 
as the definition of the concept; it i n ith r more nor 1 pr i e. How­
ev r, there should be gen ral agreement on the meaning of the term. 
Th "Gl ·try £ G l g " of Ga and th r (1 72) ontain many 
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water-re ource term . Other referen e on h drologic terminolog m­
clude Langbein and I eri (I 960) , Iarg 1 for urfa e-water term · 

I inzer (1923), Lohman (I 972), and Lohman and other (1972) for 
ground-"\ ater term ; Poland and other (1972) for term related to 
mechanic of aquifer and land ub idence; the "U. . Geologi al 

ur e Te hnique of Water-Re ources In estigation " eri for , ater-
ualit term ; Bett and others (1962) for term pertaining to h drau­

li ; and Vanoni (1975) for edimentation term. 
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MI ERAL RESERVE A D RE 0 R E 
B Do LD . BRou 

Accepted and a ceptable definition ral r er e and re our e 
generall are not included in tandar l eli tion -:~.rie . he definition 
common! ' var ' ith tim and the p r pecti of indi idual authors, 
and th t nd to di r ith th kind of ommodit de rib d. Re er e 
and r our e of metallic ore depo it , liquid or ga cou fu 1 , oal and 
water ea h rna be di u ed in quite diff rent term . orne of the term 
ha e gain cl ' ide a eptan e although th ir u b different . uthor 
ommonl ha been marked b a aguene that make preci e om­

pari on of the data diffi ult. ~1fore uniform u e of re er e and re our e 
terminolog i criti a.l to b tter communi ation on thi ubje t. 

o mee t growing need I Kel c ' (1972) propo eel a unified t rmi­
nolog for minera l re ur e. that ' a modified b ' Brob t and Pr tt 
( 1973, p. 1- ) . In 1974, th taff of the Geologi al ur e and the 
Bureau of Min further altered the arli~r propo al and joint! 

dOJ ted the min r 1-re our la ifi a tion hm n in figure 4 (U .. 
Bureau of fin and U .. G ologi al ur e , 1976a). hi la ifi ation 
i expe ted to be appli abl to all mineral ommoditie · it u e in r -
port i urged although om other pe ial term rna be adopt d to 
deal \ ith p cifi problem pe uliar to ertain ommoditie, u h a 
oil, ga , ~.nd coal. 

he di tin ti n between re ba · d on current 
eologi and economi fa tor . are clas i-

fied in term of both e onomi f a ibili t and the degree of a surance 
of their oc urren (fig. 4) . 1 ota l r our e al o are di ided into n o 
major fi ld , id ntified and undi o er d re our , ' hi h in turn ar 
ubdi id d . The d finition of the re erve and resource term below 

are quot d or paraphra d from U .. Bureau of Mine. and U .. Geo-
logical (1 7 a, b) . 

Resource : 

exi ten 

rials 
om-

location 
by ng i-

Re erve: That p orti on of th identifi d r our e fr m v.'hi ch a u abl e mineral or 
n rgy comm odity can b e onomi call and legally extract d at th tim of 

d t rminati n. The term ore i al o u d for r rv of m mm rals . 
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Ftc RE 4.--Cia · ·ifi atiotl .S. Bu r ·a u or :\ I iti CS and .S. 
2). 

Th following definition for "mea ured," " indi at d ," a nd "interred" 
are applicable to both identified economi re ourc (that i r er s) 
and identified- ubeconomic re our e . 

Mea ured: Material \ ho qualit and quantit hav b d 
margin of error of I than _0 p r nt from anal 
from lose! pa ed and olog i ally w 11-kn wn amp! 

Indicated: Mat rial whose qualit and quan tity hav bee n timat d part! from 
sample analy es and m asurcm nts a nd part! from r a onablr g ol g i pro­
jections. 

Demonstrated: A collectiv t rm f r th urn of materia l in b th mea ur d and 
indicated resource . 

Inferred : Material in unexpl red but id 
ha e b en estimated n th ba i f 

Identified- ube onomic re our es: Kn 
Paramarginal: The porti on of sub 

ca lly producible o r ( b ) is not 
or political cir urn tan ce ·. 

Submarginal: Th e porti on f ubeconomi r ourc 
stantial ly highe r price ( mor than 1.5 tim 
mination ) o r a major o t-redu ing ad an 

Hypothet i a l re our e : ndi s v r d mat rials that 
to exi t in a know n mining di trict und r kno.,. n 
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nfirms their 

ur ei the r in kn wn 
no d ic ,·erie ha 

r main to be re og­
r veal quantit · and 

or identifi d-sub onomic 

The terms "pro ed" " probab le," and ' po ible" (used b indu tr 
for economi c aluation of ore in pe ifi depo it or di tri t) com­
mon! have be n u ed loo cl and int rchang abl with the term: 
"mea ured," ' indi a ted ' or "in£ rred" (u ed b the Department of the 
Int rior main! for r gional or national e timat ) . " Prov d" and' m a ·-
ur d '' arc entia!! non mou . Probab le" and 'po iblc " howe er 
are not non mou with " indi ated'' and " inferred." " Probable· and 
'po ible" de cribe e timate of part! ampled l po it . In ome def-

InitiOn for exa mpl , "probable" i u ed to de cribe depo it amp! d 
on two or three ide and "po ible" for d po it ampled onl on one 
ide; in the Bur au of 1\fine j Geologi a l ur e definition , both t p 

of depo it would be de ribed b the term " indicated.' 
Except in rare in tan e , the a uthor' e timates of re erves and re-

ources for a di trict or area hould be pre ented in uch a wa to 
conceal the figure for indi idual properti . Quotation of publi hed 
e timate , howe er, i permi ible o long a the are properly a cribed. 

R EFERENCES 

. tal : min ·rat rc Htr c : 



STRATIGRAPHI OME CLA'"fURE A D 
DESCRIP IO 

B M RJORIE E. M L CHL 

hero k of the United tate 'tre Ia ified b mean of a complex 
h m . ~Io t of the time t rm th t are appli d (for xampl , reta -

eou ) " ere fir t defined and used b European geologi t and ha e inc 
been a epted b geologist of most other part of the world. However, 
a part- of the United tat were mapped geologi all , it be am com­
mon pra ti e to al o appl lo al name to the mailer di i ions of rock 
recognized in indi idua l stud area . Litholog , rather than faunal 
a emblage , i the basi of thi local las ifi ation. The principal rea-
on for u ing lithologi di' i ion i to aid the field geologi t in recogniz­

ing and mappin the unit. Thee lithologi divisions are called rock-
tratigraphic unit b the meri an Commi ion on tratigraphic No­

men lature (1970 p. 5) or g ologi names b man geologi t in the 
United tate (Gar ' and oth r 1972 p. 292); litho tratigraphic units, 
mu h u ed out id the United tate, are the division terms preferred 
by the International ub ommi ion on Stratigraphic la ification 
(1976, p. 31). orne ro k- tratigraphi unit rna ' al o be faunal units 
be au e of accid nt of election of the boundar b n een n o lithol­

in intcrpr tation of th original definition of a 
local lithologi unit or of it orrelation with unit nearb or many 
kilometers awa , have re ulted in a large number of locall named 
units, and their number in rea es teadil each ear. 

Becau e the U.S. Geological une i offi iall charged with examina­
tion of ariou a pect of geolog throughout the United tate , all 
it publication mu t adhere to orne broad! uniform procedure in 
dealing with the nom nclature and la ification of local rock units. 
There pon ibilit for thi uniformit i delegated to a group of Surve, 
geologi t who are ho en for their exp rien e and knm ledge in the 
cience · the group i ailed the Geologic am Committee (G C, O'r 

the ommittee) . Except for paper intend d for open file and those 
on astrogeolog , e'er manu cript that i ' ritten b a Surve author 
and that contains tratigraphic names i r ad and appro ed b a mem­
ber of the taff of G before it publi ation i authorized by the 
Director. 
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l\h ional \.ut<'>noma c.l , '. I cxi n 

r u of an 
. However, 

geol-
rn a ' 

are ma intained as a 
he re iew 
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hrough it lexicon taff, the G ' arne for 
man 'Car maintained a parat 
re rd of name of tratio-raphi unit in the Unit d ' tate a 
have b n u d in all th publi h d g ologic lit rature of th 

tate . Hov C\ er, " Publi ation in ab tn t guid book , mi rofilrn 
i not a alid publi ation·· (art. of the Code) and n rc ord · of u h 
u ag ar k pt. ( ee p. 146, 147 for re tri tion on u of new name 
in open-fil report .) 

L , i ·on taff memb r ar re pon ible for the ompihtion and re-
ording of the publi h d lit rature. 1 h ir fil on ea h trati raphi 

unit incluJ up-to-date information on it t 'P lo alit ' , litholog 
thi kn · , ag a i ·nment and hi tor ' of u a opi of thi file ar 
kept at th ational ent r ·1nd in th r w taff offi e in Denver 
and l\I nlo Park. 

Information ompiled for thi file prior to 1967 i available in the 
follm ing publi ation: Wilmarth (1 ) , Wil on and th r (19r::7; 
1959), 1 roher n l other (1966) , and K roher (1970). 

Co FORMA E TO TH CODE A~D TR IGRAPHIC 

CHA G 

all 

he re iewer 
q uen . Th au­

heck before h turn 

b updated, modified or aug-
1 xplain th rea on for a 

ubmitt d for publi ation. Ob iou ly, the 
file of annotated r ord ar tho 

b techni al 
reviewer of all major tr tigraphi report . Inattention to previou and 
urrent work of other in the author· Di i ion or in other Di i ion 

rna impede th progr of a report. 
The 1 r nt ode (1 70) in lude 

ro k- tratigraphi , (b) oil- tratigraphi , 
ifi ation hem 
bio tra tigraphi 

for (a) 
(d) time-
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nam 

tud ar a. 
he publi hecll xi on olume hould not be quoted a 

in tratigraphi di u ion . R feren hould b made t 
Ie upon whi h the data in th 1 xi on are b ed. 

New name 

Th 

unit in hi 

the authority 
th original 

Surve author planning to d fine a new ro k- tratigraphic unit 
hould r ad the appropriate ani le of th Cod that Ii t the require­

ment for ne\ name . 11 formal g o1ogi name are binomial. he first 
part i a geo raphi name. It hould be the nam of a river, town, or 
other natural or artifi ial feature at or near the place where the unit 
i t pi all de eloped. In el cting the geographi name for a new unit, 
reference hould be made to the e tabli hed g ographi name on ur-
e topographic rna p . 

An author hould end to the ational Center, the Den er, or the 
1Vfenlo Park re i w taff offi , at the e·trli t po ible date, a 1i t of the 
geographic name ·md the ar a for whi h the new tratigraphic name 
are to be propo eel. he name will be h ked again t the lexicon, 
official urve , and re er d-name fi1 and, if the name are not preoc­
cupied, the) will be re er d. If the name are preo upi d the author 
has an opportunit to ele t other name before the r port i complete. 
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When new name ar to be e tabli heel for rock- tratigraphi unit 
in area where geographi feature ha\'C not been named, appl i ation 
to tabli h the new geographic name hould be made through the 
author· lo a l Di i ion report unit. pplication form and in tru tion · 
for propo ing ne\ geographic name are upplied to the report unit 
b the U .. Board on G agraphic am . Propo al for ne geographic 
name hould be made b the au thor at an earl tage in the pr par -
tion of a report. 

The report in which the new name i defined hould contain: 

I. A tatement of intent uch a , "Thi unit i here nam d • • • " 

2. arne of the geographic feature from ' hi h the name wa taken 

3. Specific de ignation and lo at ion of a t 'pe e tion, Iocalit , or ar a 
4. De ription of the upp r and lower contact the litholog , and th 

areal extent of the unit 

5. The age and correlation of the unit 

If an author belie e that the urve hould adopt for ro k in 
his tucl area a tratigraphic name tha t ha been pre iousl defined 
but ha not b en appro eel for u e in urve report , he hould (a) 
include a ta tement of intent, u h a " hi s unit, named b mith in 
1970, i here adopted,' and (b) gi e a bri f summar of mith ' de-
cription of the tratigraphic unit. 

Changes in age de ignations 

Changes in age designation of fo iliferou Phanerozoic ro ks and 
th eir correlative are ubj e t to the appro al of peciali t in the Bran h 
of Pa leontolog and tratigra ph . R ad iometric age determination are 
judged b pe iali t in the Bran h of I otope G ology. he rea on 
for the age change hould be tated in the r port. a note of aut ion, 
the author i reminded that the definition of a ro k- trat igraphic unit 
is "independent of time concept " (art. 4 (d) of the ode) . Thu a 
ro k- tra tigraphic unit rna be a igned to two or more tern or to 
two or more erie . 

Abandoned name 

If the name of a rock- tratigraphic unit i to be abandoned, the au­
thor hould tate wh and , if appropri at gi\ e the name of the unit or 
unit repla ing the abandon d name. The name i referred to in sub­

quent report a b ing ob olete, abandoned, or of former u age or it 
is preceded a dagger (t) . 
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Changes in lithologic d ignation 

hang in lithologi de ignation are nee ar ' hen the 
tween the upper and lower contact of a formall define l ro k- trati­
graphic unit ar ar all in lithologi ompo ition. Lithologi hange 
over great di tance ma be due to depo itional or po tdepo ·itional 
cau e : For example, a and tone ma h ·mge t a quartzite, or a lime-
tone to a dolomite, or a ·md ton to a ri of interbedded sand tone 

and , hale. The lithologic de ription in the te t i, the place to d lineate 
thi hange. he un e prefer a lithologi de ignation to the "'orcl 
'' formation ' becau e it i mor meaningful ; "h n ' l ro k-' tratigraphic 
unit i mor than 0 per nt of a c rtain litholog , u h a and ton , it 
hould be called and ton and not formation. Hov e' r, if a unit i 
ompo ed of a mixture of lithologi , for example and tone and hale 

bed , the term "formation' ' an be u ed. 

Stratigraphic redefinition 

Redefinition of rock- tratigraphic 'unit i the mo t omplex and dif-
ficult change for an author to make. fan ' unit ha been r d fin d 
e eral time in variou publication . The reader mu t th n a qtnint 

him elf with a h red finition and in hi report, he mu t tate who e 
r d finition he i following. Und r xtrem onditions it ma be wi st 
to rai e the tratigraphic rank or to abandon the unit. 

Assignment to anothe'r t? ati raphic unit 

Regionall , a named member ma xt nd from one formation into 
anoth r e peciall in area wh re complex intertonguing tak place 
(art. 5 (e) and 7 (b) of th od ) ; the component formation of a 

group ma al o change (art. 9 (b) of the od ) . The geographi limits 
and the rea on for th new a ignment hould be in lud d in the dis­
cu ion of the stratigraphic unit. 

Change in stratigraphic rank 

A formation may become a member of another formation, and a 
formation ma be ome a group or 'ice er a (art. 16 of the Code) . If 
a hange in stratigraphic rank i requir d, the author hould clearly 
gi e the areal limit of the rank hange a well a the rea on for the 
change. Unit of group rank mu t be di i ible into two or more part 
of formation rank, and each part must be gi en a formal name. A for­
mation need not be clivi ible into formall named parts. 
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Geog,-aphic ext n zan orr triction 

orne rock- tratigraphic unit can be re ognized and mapped in 
·eyeral tate · other ar limited to ' 'er mall area . Th name for a 
defined unit can be extended to eparate ro k bodie if the are be­
lie ed to be homo tax ial (art. 4 (b) of the ode) . report hould in-
lud all a ailable information con erning the geographic extent of 

named unit . 

Rein tatement of an abandoned nanz,e 

On rare occa ion , an abandoned name need to b rein tated. This 
procedure i a ceptable if th r in tatement ' ill not au e onfu ion, 
if the original definition of the name i alid nd if the geographi 
name ha not been appli d to another tratigraphic unit. The e point 
hould be di cu d ' ith other g ologi t having kno' ledge of th 

ar a. A heck of th name in the lexicon and re iew taff file i al o 
nece ry. 

STRATI RAPHI D RIPTION 

Text matter 

In geologi report the tratigraph of an area i u uall di cu ed 
chronologi all , the olde t formation fir t and the ounge t la t. Thi 
u ag doc not n aril appl to the order of di u ion of n·ata pene-
trated in oil or ' ater well . 

For all nom nclature hange, all the tei outlined in the Code for 
a particular hange mu t be follm d. If an ab tract accompani the 
report, the reader rna benefit from inclu ion of a ummar of th 
tratigraphi change being propo ed. Tho e' ho read the ab tract first 

rna b enti ed to read further if the knmv the full ontent of the 
report. 

U age of term hould be on i tent and the a epted term mu t be 
u ed throughout the report in referring to the tud ar a. In paragraph 
heading on map , and for the fir t u e of th name in a paragraph , 
the full formal name hould be u ed. Confu ion ari e "hen geologi 
unit v ith name like "Dakota" refer to a and tone in mo t ar a but 
to a quartzite in other area or when the Dakota in mo t area i de i ·­
nated of formation rank but of a group rank in other area . The Rari­
tan Formation i an cxampl of another t 'pe of g olo i name that may 
au. e on(u ion . It i di ided into th Llo •d and 1\femb r (formal) 

and a la , m mb r (informal). If ~requ nt r p tition of th term i · 
ithin a paragraph a ariation in t '1 b cl irable 

lo 'd f mb r of th Raritan or th 
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ORDOVI IAN 

DESCRIPTION OF MAP UNIT' 

Jp PORTLAND FORMATION (JURASSI ) - Chiefly moderate-reddish-
brown-weathering, thin-bedded, medium- to coarse-grained arko­
sic sandstone; minor ilt tone and shale. Subordinate lenses of 
conglomerate 0.5- 1.0 m thick in exposures southeast of Wilbraham 
near eastern border of unit. Most conglomerate clasts are pebbles 
or cobbles of pegmatite (Pzp below) or Glastonbury Gneiss (DOg 
below). Ratio of conglomerate to sandstone+ siltstone+ shale 
typically greater than 1:3 in exposures east of Wilbraham, less than 
1:30 in exposures we t of Stoney Hill Road School 

Pzp PEGMATITE (PO T-L WER DE ON IAN) - White to light-gray, 
weakly foliated to unfoliated ill , dikes, and irregularly shaped 
bodie con i ting of quartz and feld par with accessory mu co-

ite, black tourmaline, ulfide , garnet, apatite, and rare beryl. 
Pegmatite bodie within Gla tonbury Gnei s chiefly unfoliated. 
Locally the. contain pink feld par and smoky quartz cry tal as 
large a 16- 25 em in longest dimen ion. 

Fie RE 5.-Parl of a t 'pi a l map ·planation . b tract d fr m P pp r (1977). 

Explanations faT geologic map 
Ro k- tratigraphi unit on map explanation are arranged in ver­

tical olumn () and in hronologi equence, the ounge t unit at the 
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.-------, ERVING FORMATION (LOWER DEVONIAN) 
Deg I enerall gray-w athering biotit g:anofel interlay ~ d Jo ally with 

De a 

Des a 

Sc 

[OPJ 

mor abundan t gray- a nd browm h-gra -weath rmg mu co it -
biotit hi t - r minor amounts of er light gra quartz pla­
giocla e-hornblende-garnet- phene granofel and hornblend -pla­
giocla amphibolite. Biotite granofel i thinl to thickl parted 
a nd m~dium grained with min raJ percentages a follow : quartz 
(30-50), plagioclase (20- 45), biotite (20-30), garnet (1 - 3), and mu -
covite (1). chi t i medium- to coarse-grai ned, well-foliated, and 
con i of quartz (30 -45) , plagioclase (2 - 40), muscovite (15 - 35), 
biotite 5- 20), garnet (1 - 3), and kyanite (3) with acce or potas-
ium feld par, chlorite, and apatite. Rectangular knots of er 

pale green mu co ite and kyanite (0.6 mm in width), and knots 
and tringers of translucent quartz are characteri tic of t he 

hi t 

Thinly to thickly parted, medium- to coar e-grained hornblende­
plagiocla e amphibolite - Amphibolite contains minor amounts of 
epi dote, sphene, and chlorite. nit locall enclose minor thin 
layers of pink garnet-quartz rock (coticule) and plagioclase-quartz-
biotite-hornblende-e.pidote gneiss 

Generally hornblende-plagioclase amphibolite- Interla ered locall 
with more abundant rusty-weathering quartz-plagiocla e-biotite 
gneiss and plagioclase-quartz gneisses containing ariable amounts 
of hornblende, biotite, and garnet 

CLO UGH Q ARTZITE (LOWER SILURIAN) - White to light-tan, 
thinly layered quartzite and quartz-muscovite gneis . A band of 
quartzite Sc i discontinuously exposed and is mapped at the base 
of amphibolite of the Erving Formation on the hill we t and north­
west of Worthington Pond, near the southern border of the Hamp­
den quadrangle. Unit is exposed discontinuously for a distance 
of 100 m, in a band about 10 m wide, on the southwest lope of 
Mt. Marcy in the adjacent Ludlow 71h-minute quadrangle (L o 
and others, 1977) 

PARTRIDGE FORMATION (UPPER MIDDLE ORDOVICIAN )­
Rusty-weathering quartz-plagioclase'-muscovite-biotite-(kyanite}-
(garnet) schist interlayered with subordinate but appreciable 

quartz-feldspar-biotite-(hornblende)-(garnet) gneiss (30 percent) 
hornblende-plagioclase amphibolite (20 percent), and local quartz­
garnet granofels. Schist weathers light brown and ru ty moderate 
reddish brown, is medium to coarse grained, and well foliated , and 
contains accessory apatite, graphite, sulfide, and retrograde chlorite. 
Gneiss is medium grained, light to medium gray, and rusty weather­
ing, and forms thinly to thickly parted, slabby layers 

F1c RE 5.- Continu d. 

top and the olde t at the base (fig. 5). Th i arrangement i in contra t 
to the one re ommended for the te, t of g ologi report . para t 
boxe in eparate column , but in th arne horizontal po ition, are 

whcr ro k unit of the arne age hav different n me . Boxe 
planation hould b dr wn a imp! a po ibl , o the reader 



HO 

reaclil ' eli 

h " n in 

he 

"i ' ' GE."f! O:\: TO A '1 H OR: 

RR · LATIO F 1AP IT 

DE CRIPTI OF MAP IT 

olor and ca n 
'omple 

para tc 

the 
tern , 
tern 

The de cription of m ap unit i an abbrev iat d account of the Iithol­
og , color, and thi kne of the rock in ea h map unit. Each map 
unit i de ribed in order of incr a ing age · th upper m mber of a 
forma tion i thu d ribed b for th middl or lower m mb r . 
box howing th ma p-unit mbol app ar in the I ft column . h e 
name of the ro k- tra ti r phi uni t and it po ition (u ua li the erie 
term) a re pia ed in a pi ta l le tter to the righr- for e ampl e, 

Jm MORRI 0 FORMATIO (UPP · R JURA I ) • • • 



STRATIGRAPHIC ~1E~CL T RE D .RIP I 141 

TRATI RAPHIC MAP . YMBO 

Lett r mbol applied to map unit on geologi map 
ea h map; the 1 on i t of apital and low rca e letter 
two kind of information. he capitallzed fir t letter ( ) 
or e eral of th time- tratigraphi unit li t d b low. 

Q Ordovi ian 
T Cambrian 
K enozoi · 
J ~Ie ozoi 
'R Paleozoic 

Permian p Pre ambrian 
Carboniferou c Precambrian z 
Penn I nian IP Pre ambrian "\' 
lVIi i ippian M Precambrian X 
De onian D Precambrian W 
Silurian s 

mapp d I long to two tern 
t 1 t m i Ii ted fir t. For example a Quaternar 

ar uniqu to 

that repr nt 
tand for on 

0 
£ 

Cz 
Mz 
Pz 
p£ 
z 
y 
X 
w 

ment' ould be ho\ n a QT. If one map unit i a igned to mor than 
t' o ) t m the ·mbol for the young t and olde L ) t m an be 

Ie ted. For example, Quat rnar , ertiar , and r ta eou will b 
QK. 

he econd letter or oToup of letter i in lm erca e and tand for 
the rock- tratigr phi unit na me. The lett r or letter are ho en u uall 
from the initial lett r of the name, formal or inform I applied to that 
map unit. rie term are not indicated in the rnbol. Group name 
ar ldom part of th mbol. 

Rep ti tion of the po i tion term, u h as reta eou or Upper Cre­
taceou , a part of the map-unit name hould b a oided if that de igna­
tion i al o hown on the right- ide brace (). A uitablc litho! gic 
term () hould be applied to th map unit that ha no formal nam , 
and the fir t letter of the fir t word of that term hould be cl ted a 
1 art of the map ymbol; for example, the map mbol for Creta eous 
edimentar rock ould be hown a Ks. 

Th total number of mbol applied to one map unit hould not 
be les than two nor more than four. Map mbol hould be u ed 
onl on map and not in the t xt of a r port. 

U e of ub ript letter and number in map 
Proper placem nt of the ub ript tak tim that an be a ed b u ing 
normall pia ed 1 tt r . However, u e of ub ript number for Teniar 
and Quaternar terra e d po it. i onventional. It i al o the conven­
tion to assign the ounge t or lowe t terra depo it the number I. The 
older or higher t d po it ha e the higher number 2 3, and 
forth. 
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If a m ppe l area ntirel [ r k b I ng-
hmond and Pier e 

1972) , the mbol 
tem rna be dropped as part of the map mbol· for xample, 

fg ma be u ed for a Quat rnar f n gra 1 or mb for a Precambrian 
migma titi biotite gneiss. 

CORRELATI CHART A D TRATI 7RAPHI T ABL 

The d ign of rr lat ion hart. and trati nphi tabl i ompJi-
cated be au e th ir olumn are r ad in both horizontal and erti al 
dire tion . . Hi rar h or tratigraphi rank i hown for the geologi -
time r tim - tratigraphi and the ro k- trati ra phi unit b 1Ia ing 
the larg tor highe t rank at the I ft ide of ea h olumn. he unit ar 
gi en in order f in rea in ag , th • ung t at th top and the old l 

at the bottom. 
the t rm are u d h r , orr lation hart diff r from ·tntigraphi · 

table in that the hart u uall hm the author' int rpretati n of 
ro k- trati raphi unit in hi · r p rt ar a and their ag a r lat d t 
unit tha t other have recogniz d I e" her . table u uall li t , in 
proper age quen ( ounge t at top and old t at bottom), th rock 
pre nt in the r port area. The eq u n e of ' rti al ol umn ma , gi e 
the age or po ition, name, thi kne , litholog ' and oth r p rtin nt in­
formation on ea h unit. 

Time- tratigraphic or geoJogi -time t rm are u uall 1 lac d in the 
left- ide column of the hart or table. For r adabilit , the ma be 
rep ated on the right id if the hart or table i large. Diagonal or 
ertical rule or hading u uall connot mi ing rock; ' av or undula­

tory lin connote unconformitie . II boxe for ro k- tratigraphi unit · 
hould b identifi d b name, whether th name are formal (Gre n­

horn Lime tone) or informal (lim t ne or lime tone member) . he 
name are u ually hown b apital and lm erca e I tter but the fir t 
Jetter of the fir t word in ea h entr , whether formal or informal, i 
apitalized. bbre iat ion hould generall be void d but if space i 

a problem the author ma u e one of the tandard abbr ia tion and 
(or) he rna expand the iz of the bo. to a ommodate the lettering 
(fig. 6: Walla e Creek ongue), or h ma gi e the box a footnote 
number and id ntif th ro k unit b name in the footnot . Rar I , 
on orne large table , ro k unit are id ntified b a map mbol in the 
column ( ee, for exam1 le V cchioli and Mill r, 1 73, table 1) . he 
symbol i u uall xplained in a headnot in whi h the ro k- rati­
graphi unit are li ted in proper tratigraphic equen e, the ounge t 
e ' plained fir t. 

If a chart or table i a compilation of age and rock-unit a ignments 
from e era! source , the author may u e indi idual heading at the top 
of ea h column. If the tratigraph to be hown i extreme! complex 
or poor! under tood, the author rna generalize by titling his chart 
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UPPER 
CRETACEOUS 

STAGE 
HANNA BASIN 

Almond Formation 

Pine Ridge 
Sandstone 

c 
0 

·;:; 
co 
§ 
0 

u.. 

C1> 
1:) 

Q; 
> co 
en 
C1> 

~ 

SOUTHEASTERN 
WIND RIVER BASIN 

Lewis Shale 

Teapot 
Sandstone 

Member 

Unnamed 
middle 

member 

Parkman Sand­
stone Member 

K WalTace Creek 
Tongue of Cody 

Shale 

Fales Sand­
stone Member 

Cody Shale 
(part) 

F1c RE 6.-T •pi a l h art bowing o rr Ia lion of pp r r ·ta cou · ro k . b tra l d 
from ' ill a nd oth r (1970 , p . 6, 7). 

or table a "A li t of • • • (correlation of unit ho" n in ach column 
not implied) ." 

MEA REDs TIO 1 
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Th tratigraphi order of a m a ur d 

ment. 

Color t rm u ed in d cription of ro k 
po ibie. Field r cognition of parti 
i ommoni a ided if olor of th 
de rib d. · xa t color image a r 

chart, pr pared in 194 b 
Goddard, hairman, for th e ational R e. e·tr h 
for field u , ha r ma ined in print and i 

ociet of America, Boulder, 0 0301 . 

th sa me as that 
li t d 

urat 1 and preci el de crib d a to hue a lue, and chroma b u ino· 
a combination of the tandard ' ord and mbol from the hart. The 
proce s i one of direct compari on of th out rop or hand pe imen 
' i th the perma n ntl paint d color hip on the hart . 

If th e "Rock- olor Chart ' i u ed, it hould be u eel con istently. If 
it i not u d , ar mu t be exer i ed in choice of color t nns o a to 
con e clear and con i tent mean in O' to the r ad r. Wh re the more 
exact de ignation are not r quired, "oliv drab," "appl green " "ro al 
blue," and imila r term rna carr meaning that are uffici ntl def­
inite to mak their u e appropria te. 

ombination color t rm lik the three ju t mentioned are eparat 
words, but u h term are h phen d v h n th are unit modifier : 

r ddi h brown 
dark gr en 
orange red 

r ddi sh · bl' w n iiLSLC ti C 

iron-gra hale 
milk -while chert 

The following am1 le mea ured cction, the t pe se tion for a newly 
n amed rock- ·tratigraphic unit i ab tracted and light! modified from 
Green (1974, p. D3). 



STRATIGRAPHIC NO 1ENCLAT R E AI\:D £SC RIPTIO:'-J 145 

Entrada Sandstone (Jura sic) : 
Middle siltstone member. Not mea ured · contact with 

lyanbito Member conformable. 
I yanbito Member : 

16. Sand tone, moderate-reddi h-oran e (lOR 61 
6); high-angle eros bedded; medium to fine 
grained, well sorted, subrounded to well 
rounded, fria ble; main! clear iron- tained 
quartz with minor dark acce sory mineral ; 
contains large amount of milk -white hert 

15. Clay tone and iltstone, dark-reddi h-brown 
(lOR 314); flat lens- haped b d; laterally 
discontinuou ___ __ _________ ____ ________ _ 

14. and tone, moderate-reddish-orange (lOR 61 
6), rna ive to cro bedded, fine- to very fine 

rained, well-sorted ; subrounded to well-
rounded grains ----- -- ------------------

13. Sand iltstone, moderate-reddi h-orange (lOR 
516), massive to flat-bedded; calcareous lo-
cally; similar to middle siltstone member; 
pol gonal mudcracks on upper bedding ur-

fac -- - - ------- -- -------- -- ---- - -------
12. laystone and siltstone; arne a unit 15 ___ _ 
11. and ton , pale-y llowi h-oran e (10YR I 

6); upper few c ntimeter ' bl eached' green-
ish gray (5GY 11); crossb dded, fin 
grained, w II orted; ubround d to well ­
rounded grains ; friable; calcareou locall ; 
orne ilty zone and tringer; white chert 

abundant ------------ -------- ------ -- -- -
10. la tone and silt tone; am a unit 1 

9. and tone; arne a unit 11 ---------------­
ilt tone, reddi h-brown (lOR 614), ma ive· 
calcite cern nted along lower urfa 

7. and tone moderate-reddi h-orange (lOR 51 
6), cro shedd d. medium- to fine-grained 
well- orted; subrounded to well-rounded 
grains of white, pink, clear, yellow, brown , 
and black quartz. ro bed dip an average 
of zoo SVV ---- -- -- - - - - ---------- ----- -- -

6. and tone; arne a unit 11 --- ----- - -------
5. and ilt tone; arne a unit 13 -- ---- ------
4. and tone; arne a unit 7 -----------------
3. Cia tone and ilt ton ; am as unit 15 ----
2. and tone· same as unit 7 ----------------
1. and tone, llowi h-gray ( 5 Y 11), gra i h-

red ( 5R 4/ 2), and mod era te-redd i h-orange 
(lOR 716), rna sive to cro b dded· coar e 
to fin grain d with p bbl and ranul 
a much a 6 mm (about 1,4. in.) aero of 
white black, I ar, y llowish- reen ray 
and pink quartz. Unit fill mudcrack a 
much a 1.2 m (4ft) d p at th top of th 
under! _ in Owl Rock Memb r of the hinle 

ThiclmeBe 
( eqr1 ival nls) 

Meters F eel 

r:.79 19.0 

.03 .1 

2.13 7.0 

5.1 17.0 
.1 .3 

.61 2.0 

.l .3 
1.22 4.0 

1. 3 6.0 

3.05 10.0 
3.05 10.0 
2.44 .0 
2.13 7.0 

.03 .1 
10.21 33.5 

Formation _____________________________ - ---c::-:0::-.3::----::-::::-=1-;.0:---

Total thickne s of th lyanbito M mber ------------- - -- 3 .2 125.3 
Chin! Formation (Trias ic) : 

Owl Rock M mber: not m asured; contact with over­
lying lyanbito M mber unconformable. 
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I TER AL Co 1 r T ' Y 

·tuthor ha · ompl t d hi r port, he ·hould omparc the 
··b ·tn t, ·tntigraphi hart · nbl · n1'tp xphnation, and text ec-

Can ·on Formation 
gabbro f rti 'tr 
r port b ' that 1nm 

k-. tratignphi · unit ha · a f rnnl nam a. franklin 
f D oni 'tn (?) age, or an in( rm·tl nam a · a 

·•gc, it must h re o rnizabl in all part f th 
a nd ag . 

MEDIA FOR p BLI HI G TRATIGRAPHIC I RMATIO!\: 

hi le for nomen Ia-

U.S. Geological Su?'Ve publication 

The ur e Bulletin or the Prof ional P per eri can be ele ted 
b the author " hen important tra ti raphi information i. in luded 
"ithin an areal gcologi r port. The fin 1 . I tion of 1 ubli ation 
erie is determined large! b th . ize of the illu tration. hart , and 

table . 

erie titled " ontribu­
for the publi ation of 

raphi nomen lature change 
ll aneou In stigation 1\,fap 
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houll be ·tdded b Im th map xplanation. If a n ' name i intro­
du ed ar hould be tak n to in Jude all th pertinent information r . 
quired for a new name becau the map will ha'e the fir t and, in ome 

the on! publi hed d finition of the name. 

ag hange and oth r 
han e mu t be ad quat I d ribed in a bri £ t t on 

· , a op of th t ' t ' ill b 
at Re ton Va. , for in lu, ion 

und r th of " ontribution to tratig-
raph ." 

Publications 1·e t?-ictions 

' trati raphi name or ignificant tratigraphic change hould 
not be introdu ed in an ab tra t that i to be publi heel eparat from 
a more compl te report. h e entia! on i ne of an ab tra t do 
not pern it th full d finition that i pe ified b the ode. In th 
ab tra t an informal de i nation (for ex m1 Ie, lime tone of at or 
near Hud on) hould be u ed for the tratigraphi unit that i to be 
named and the unit hould be d ribed later in a more ompl te 
report. 

Guid book are not nerall r u ed a a medium for namin new 
tratigraphi unit becau e guidebook di tribution and a ailabilit to 

the cientific publi are limited. 

report ontaining new formal geologic name ' ill be appro ed 
for open filing b th Dire tor on! when it a om1 anie or follm a 
tandard publication in ' hi h the ne' name are introdu ed in the 

u ual wa . g hange and oth r ignifi ant tratigraphi hange of 
e t bli hed unit will not b offi iall adopted on the ba i of an open­
file report. 

the i prepared in conne tion with ur e ' ork mu t be pia ed 
in open fil . In pr paring the th . i th author hould he k propo d 
tratigraphi hange with a r i w taff member. 

STRA TIGRAPHI STYLE A D Ex PRE 10 

Abbreviation 
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Tc' ll/l 01 lithology 

Croup 
Forma tio11 
\ kmb r 
. ·a nd . ton e 
.'ilt tone 
. ·hal 
Lim· ·wn · 
Do lomit 
'onglomcra t · 

( u ar t7it · 
\ 'olca ni s 

Abbreviation 

FOI'I//{1[ 

P· 
Fm . 
Mbr. 

, (. 

.'h. 
L. 
Dol. 
. I. 

tz. 
Vole. 

Informal 

mbr. 
s .. 
. LS . 

h . 
Is. 
dol. 

I. 
qtz. 
vol 

:l bur ·vial ion 

P rmian 
P nn •lvani a n 
Ii i ippi an 

D evonia n 
. ilurian 
Ordm·i ian 

Diverse time term 

Quat. 
Tcrt. 

r t. 
Jur. 
Tri . 
Perm. 
P nn. 
Mi. 
D v . 

il. 
rd. 

Ca m b. 
c 11. 

,[ . 
Pa l. 
Prec. 

OF THE PRE AMBRI 

of the Precambria n (table la) are b ed on i otopic or 
ur e report 

r pia d the more general! defined age 
r h ozoi , Prot rozoi , lgonkia n, a n l r hean. 

" r hean" for ro k 2 500 rn .. a n I old r and 
"Proterozoi ' k 2,500 to 570 m .. in age are b d b orne 
geologi t . 

The di i ion of the Pre ambrian are on id red although 
they have not b en a ig n d formal! to a pe i fi part u h a tern , 
of the tratigraphi hi erarch . h e cheme of the e di i ion ha been 
d i ed impl to a id in the under tanding of the Pre a rnbri an histor 
of the United . tate ·. h e time bounda ri ha e b en cho n o a to 
plit a few of the known e1 o h of edimentation, oro n , and plu­

toni rn a po ible. Intentiona ll , the boundari do not corre pond to 
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geologi e ent . The heme i intended a an interim m a ur , p nding 
dev lopment of a n internat iona l! ac epted tandard . 

orne g ologi t believe that the informal term " lm er,"' 'middle,' 
and ' ' upper·· ( r ' a rl · ·· "middl ," a nd ' la te"') Pr ambr i·m a re m an­
ingful , but the. e term m ay ha' e on1 1 lo a l appli ation in that the 
lov er (or earl ) Pr cambrian in a giv n ar a region or tate ma no t 
be qui al nt to oth er ro k of the ame po iti n ( r ag ) a, ignment 
in another area r gion , or ta te. 

PHA EROZ I 

Th Phan r zoi Eon ' hi h con i t of the Pa leozo i 
nozo1 n t be n offi ·ia ll adopt d by the un 

term m't in book r port ' hen n eded for 0 

map . mbol ha. b en re r d for it. lterna tiv to 
include u of all thr term liste I abo\ e or th 
ambrian ." 

. RflO~lFE RO ·.· 

The l nn " 
pian and Penn. dva ni a n . 
·tnd table a nd in t xt.. H 

The t rm 

r-

PROVINCIAL LA D-MAMMAL AGE F THE TERTI R 

Wood and other (1 4 1, p. -13) devi eel a prmincial t im . ale for 
the eric of the T rtiar of the o rth m rican conti n nt. The ba i 

k- trat i raphic unit t rm or th nam of a well­
known lo a l f una w ith a n add d "a n· or ' ian" endi n to di tingui h 
the nam nt ed ition of the ode 
p ifi a ll it i improper to onvert a ro k- trati raphic 

adding u h ndi1 g (art . 4 (a)) . he e pro-
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TABLE la.-Major st'ratig'raphic and time divisions 
[ ompiled by Ge logic Nam s ommitte , .S. ological u rv y I 

Terms de ignating time are in par ntheses . lnformal time terms (" arly," "middl ," and 
" la te") may be used for the et·a , for periods, and for epochs wh r there is n f ormal 
subdivi ion into Early , Middle, and Late. fnfot·mal t·ock t rm (" I w r," "middl ," and 
"upper") may be used where t here is no formal subdivision o f an era, s ystem, or 
series. 

Estimates for ages of time boundaries ar under continuous study and are subje t to re­
finemen t and controversy. Two seal s ar given for comparison . If neith r olop:ical 
Soc iety of London nor Berggren ref r nee is used , au thor shou ld it th published 
source he follo ws. A u efu l t ime seal for N orth Amer ica n mammalian ages is given 
by Evernden and others (1 964, p. 145- 19 ). 

Age estimates 
ubdivis ion in u e by the .Geo:ogi al Ul ' V y commonly used for 

boundaries (in m .y. ) 

eological 
ociety of Berggren 

Era or y t ern o t· eries (Epoch) London (1 972 , p. 
Et·athem Pet·iod (1964. 196- 216) 

p , 260-262 ) 

Holocene (Holocene) 
Quaternary 

Pleistocene (Pleistocene) 
--- 1. ---

Pliocene (Pliocene) 
---5.0 ---

enozoic Miocene (Miocene) 
-- 22.5 --

Tertiary Oligocene ( 0 I igocene) 
-- 37.6 --

Eocene (Eocene) 
53.6 --

Paleocene (Paleocene ) 
66 66 --

Cretaceous 1 Upper (Late) 
Lower (Early) 

136 --
Upper (Late) 

Mesozoic Jurassic Middle (Middle ) 
Lower (Early) 

190-195 -
Upper (Late) 

Triass ic Middle (Middle) 
Lower (Early) 

226 --

Permian 1 
Upper (Late ) 
Lower (Early) 

280 --
Upper (Late) 

Pennsylvanian l Middle (Middle) 
Lower (Early) 

2 320 -

Miss issippian 1 
Upper (Late) 
Lower (Early) 

346 --
Upper (Late ) 

Paleozoic Devonian Middle (Middle) 
Lower (Early) 

396 --
Upper (Late) 

Silurian 1 Middle (M iddle) 
Lower (Early) 

430-440 -
Upper (Late) 

Ordovician l Middle (Middle) 
Lower (Early) 

600--
Upper (Late) 

Cambrian 1 Middle (Middle) 
Lower (Early) 

670 - -
Precambrian z s 

-- 600 --
Precambrian Y 3 

Precambrian -- 1,600 -
Precambrian X 3 

- - 2,600 -
Precambrian wa 

1 Includes provincial series accepted for use in U.S. Geological urvey reports. ee facing 
page. 

3 Geological Society of London ( 1964, p. 222). 
3 Informal time div is ions. 
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TABLE lb.-Provinc1'al seri s accept d for use in 
reports 

.. Geological urvey 

[Compiled by Geologic Names Committee, U. 

Series 

Gulfian - - - -- -----­
omanchean ---- -­

Coahuilan -- - --- - -

Ochoan -- - --- - -- - ­
Guadalupian ----- -
Leonardian ------­
Wolfcampian --- - ­
Virgilian --------­
Mi urian -------
Des Moinesian ___ _ 
Atokan ---- -- ---­
Morrowan -- - - ----

Ches terian - ----- - ­
Meramecian -----­
Osagean 
Kinderhookian 

ayugan ------- - ­
Niagaran 
Alexandrian 

Cincinnatian 

Mohawk ian 

anadi.an 
t. Croixan ------

Age Region 

La te Cretaceous - -- ----- - --- ) Texas, Louisiana, Oklahoma Arkansa 
Early and Late Cretaceou -- Miss is ippi, and Alabama.' ' 
Early Cretaceous ---- - ------ Texas, Louisiana, Arkansas Mis-

s issippi, and Alabama. ' 
Late Permian --- -- -- -- - -- -- ~ 
Early and Late Permian __ _ 
Early Permian - - --- - ----- - ­
Early Permian - --- -- -- - - --­
Late Pennsylvanian -- --- - --

~~~i~ .~~~~;~~~~;·~:; ::::: ::: ) 
Pennsylvanian. 

~-a-~d:~s_s:~~i_P_~i_a_~ -== ==== = == = l 
Eat'ly MISSISSIPPian - --- -- -
___ _ do -- ------ - - - --- - -- --- - -
L~te Sill;lria.n -------- - -- - -- } 
M1ddle Silunan ----- -------­
Early Silurian ------ --- - - - - -

Late Qrdovician -- ---------­

Middle Ordovician ---------­

Early 01·dovician -------- - -­
La te ambrian -------------

Texas and New Mexico. 

Arkan as, Oklahoma, Kansas , Mis­
souri, Nebraska, and Iowa . 

Indiana, Kentucky, Tennes ee, Illinoi , 
Iowa, Missouri, and Arkansas. 

ew York, Michigan , and Wiscons in. 
Mi sou1·i. Illinoi ·, Michigan, and Wis­

con in. 
Ohio, Indiana, Kentucky, Tennessee, 

Michigan, Wisconsin, and Iowa. 
New York , Michigan, Wisconsin, 

and Iowa. 
United States. 
Iowa, Minnesota, Wisconsin, and 

Michigan. 

vin ial age al o are not part of the Sur e ' formal nomenclature nor 
·tre the 1 part of the formal tratigraphi hi rar h) but the 1 ar u ed 
in man report ; pecifi r fer n to the hart of Wood and other 
(1941) hould be made when the term 

EOGLACIATI N 

eoglaciation" i a term u ed b orne geologi to d ignate a re-
ad an e of the i e following the H p ithermal (Thermal i\rJaximum) 
inter al. Th term rna be u ed onl in referen c to mountain area 

h re cirque and gla i r formed folio ing the H p ithermal (Ma 'er 
Rubin, oral commun., June 23, 1969~ . 

Early Middle and Lat v~ . Lower M iddl 

The Surve make a areful di tinction between the u e of time 
(geologi -tim ) and po i tion (time- trati raphic) t rm . ~fan of th 

di i ion of th Ia ification heme are r ognized interna-
tionall t pe or tandard ection out id th nit d tat . . 
The initia l I tter of the formal or defined term are capitalized ; tho 
of informal term are not. Onl formal t rm are hown on table la, b. 
1\f • o h fire form I tim 
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upp r uaterrY tr ·md l wer 

Fo1·mal nomenclatur examj;le 

men !a­
of ca ·h 

from 

tratigraphi la ifi ation h me are li ted below, and the appro-
priate articl of the 1970 cdi tion of the " od of tra tigr phic omen­
latur ·· arc it d in parcnth 

A. Ro k- tratigr phi (art. 4-17) 
l. b aroka Vol up rgroup 

2. Pi 

Thorofare reek Group 
Wiggin Formation 

epee rail Formation 
Two 0 ean Formation 
Lang£01 d Formation 

Promontor 1\Iember 

haron pring 1\Iember 
rdmor Bentonite Bed 

3. Italian fountain Intru i e Complex 

4. iobrara Chalk 
iobrara hale 
iobrara Formation 
iobrara Lime tone 
iobrara i\tfember of the •1\;fan o hale (Colorado) 

N iobrar i\lf mber of the od . hale ( 1ontana) 

B. im - tratigraphic unit (art. 26-35) 
i\Ie ozoic rathem 

Creta eou tern 
Upper Cretaceou eries 

rvra stri htian tage 

C . Geologic-time unit (art. 36-3 ) 
Phanerozoic Eon 

Me ozoi Era 
Cretaceou Period 

Late Cretaceou Epo h 
·Mae trichtian Age 
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D. Geologic- limate unit (art. 39, 40) 
Wi con in Glaciation 

Tazewell tade 
wo reek Int r ·tad 

angamon Interglaciation 

Capitalization 
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Capinlization of the initial letter of formal eologi 1nme , ·1 

adopted b the ' ur , along with the 1960 ode, in 1961. 
name in material quoted dir ctl from our 
time hould follow the u age of th original author. Howev r, name 
in material th t i paraphra ed hould be apitaliz d when adapt d 
for u. in manu ripts tables, hart and mal explanation , 
though the w re not ap ital ized b the original author. 

Ex ·unpl of the proper apil'tlii'ation of geologi term are gi' n 
belm . 

Jura 
Jura ic 
Kimm ridgian Age 
Oxfordian , tag 
Upper ] ura ic erie 
Late Jura ic Epoch 
the Upper Jura ic ivforri on Formation 
the 1\Iorri on !•ormation ( pper .Jura i ) 
the Morri on Formation of Late Jura ic ag 
forri on age 

early Bathonian age 
Morri on time 
the Morri. on(?) Formation 
the Tvforri on equi a lent 
eq ui a lent to the 1\forri on 
Dewe Lake Red Beds 
Flori ant Lake Beds 
Vulcan Iron-formation 
Trader Iron-B aring Member 
Elkhorn 1\fountains Volcanic 
R ame Ridge Complex 

Diacrit ical maTks 

f eli riti a! mark in ·tratigr phic nomen lature and de crip­
tion i go' rn db ' the . am prin ipl that appl ' in u e with p ronal 
and geographi nam (J . 165, thi text). he mark are not u eel on 
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Unde irabl e pre zan 

ertain t p of .' pr . i ns hould he avoided m g-eologi · manu­
cript : 

I. lang 
P rmo-Pcnn ., for P -rmian and P nns •h ·anian 

ambro-Ordovi ian, for Camb1·ian and rdovi ian 
Je, a a horthand v r ion of Entrada and tone in a tc t 

2. nu ual abbr i·ttion · 
W t\ atcr an . M or \1\ c twat r Member for \ . twal r an on Memb ·r 

3. 
term ) wl! ·n .· upcrgroup (a n k·stratigraphic 

Expres zan jo1 d g1·ee of doubt 

"Probabl ," 'pre umabl ," 'rna b and "(?)" are u ed to expre s 
doubt about the orre t ro k- tratigraphic, geologi -time, r time- trati­
graphi a ignment. The a pc t that i in doubt mu t he ea il und r­
tood. For example if a unit i "probabl of Late Mi i ippian age," 

th practi e of pia ing a quer ' in p·trenthe e i the mo tea il under­
tood method. o one will be onfu ed b Late(?) 1i i ippian. 

When the id ntifi ation f a g ologi name i in doubt the quer 
i pia ed in par nthe e after the ographic name, a Morri on(?) 
Formation. 

FoTmal v . infoTmal name 

Formal rock-stratigraphic unit are tho e name that arc defined in 
conformit with requirement of the Code (art. 3-17). For example, 
the Entrada and tone and it Dewe Bridge l\tl mber arc formal units 
becau e the ha e t pe localitie and their areal extent, litholog , on­
tact , and age ha e been de ribed in a publi ation. he medial ilty 
member of the ntrada and tone i not a formall d fin d member 
of that formation and i not apitaliz d. It ha no t pe lo alit , and 
no publi hed de · ription i required for it u . he medial il t m m­
ber of one author rna or rna ' not be the arne unit as the one mapped 
a medial ilt member b another author. 
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Formal name that ha e not been adopted b the ·ur ' hould be 
u d with a itation, a Bra hton Cla 1 of Le' i (1 1), the fir t time 
they appear in a text. Referenc in ab tract hould be avoid d but 
full referen e hould be gi en if u ed. he citation doe not have to b 
repeated ea h time the term i · u ed in th text. but r petition i ad vi -
able on table , hart , and figures. 

Quotation mark 

Quotation mark are ometime u ed around tratigraphi nam 
b an author to indicate that the term ha been aba ndoned or to imply 
mi nom r or mi application of the name. Becau e of th ari d u e and 
implica tion attach d to the meaning of quotation mark , their u a 
in the stratigraphic context of a report hould be explained, where 
practicable, b a brief tatement. 

Units of economic) local) subsu?"fac e) or regional 
interest 

The names by ' hich tratigraphic unit of economic intere t are 
known locall , uch as oil and , coal beds, and con truction or orna­
mental stone, are considered informal names. U uall , only the fir t 
letter of the fir t word i apitalized. he text hould tate that the 
name are of local or economi intere tor are u ed for ub urfa e unit -. 
Example of uch term are: 

Baker producing sand 
Big Blue and 
Blu e Cr k seam 
Butte coal zone 
Button beds 
Mahogan oil- hale bed 

Marker bed 
Min ral coal bed 

r bed 
R f bed 

them 

Where the term ha be n replaced b a formal name, that name hould 
be given preference. The economi term can be put in parentheses a 
follows: 

Greenbrier Lime ton e (Big Lime) 
al burg and ton M mbcr (Little Dunkarct sand) 

The term " fa ie · and " eq u nee '' are not part of the formal ro k­
stratigraphic cla ifi ation heme and are not capitalized, e en though 
some geologi t u e them for names of rocks in lo a l and regional 
areas. Terms uch a Cat kill facies and auk equence are considered 
informal. 

a rne of intrud d rna e of igneou rock , uch a dike, ill , to k, 
pluton, batholith and la olith , a re a l o not part of the formal ro k-
tratigraphi la ifi ation though ome uch f ature ha e been a-
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igned name . u ·h a the Idaho a tholith ttnd th Rir h Cr k plut 11. 

In the d ripti Ye mater ial on map planat ion and in text , the lithol ­
og rather than the tru tural f rm, hould b empha ized for ex-
amp! · gra nodiorit [ th Jclah bath lith ' or "quartz monzonit 
the Bir h r ek pluton. ' 

Water-bearing ro k unit , or aquif 1 .. ma b nam d , but onl where 
tratigraph i nam can n t I u ed, for exa m pi , if th aquifer ro 
tratigraphi b undari r if an aquifer i · kn ' n to xi t but the lo al 
tratigraph · In n l b en \\ ork d ut. To a\ id nfu. i n with trati-

graphi unit, aqu if r to be named hould be gi en broad r gi na l 
name , u h a the Floridan aquifer . The term " quifer" i not 
capitalized. 

For tratigraphic unit that have b en form all nam d and that are 
' at r b ri ng, the term 'aquifer" rna b used in tead of the formal 
ro k- tratigraphic t rm for example, J a k on aquifer for Ja k on Group 
or ata houla aqu if r [ r ata houla Formation. If a ingle aquif r in-

Jude two or more named r k- tratigraphi unit (Rom r and H amp­
ton, 1972) ·, u h a the Laramie and Fox Hill Formation , the name 
Laramie-Fox Hill aquifer rna be u ed. 

On map hov ing h drologic unit pe ial mbol may be used for 
the aquifer, u h a Fa for Floridan aquifer or Ja f r .Ja k on aquifer. 

Wh re formally named water-bearing ro k- tra tigraphi unit are 
a iled aquifer, the de ription on the map explanation and in the text 
hould make lear that the e unit are formal ro k- tratigraphic unit 

but tha t the are a iled aquif r on the map and in th text to em­
pha ize their water-bearing haracter. 
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GEOGRAPHIC NAMES 

B DO:\' LD J. RTH 

Geographic names are th proper n me of parti ula r pia e , fea­
ture and area on the Earth' urface. The identif area of ultural 
and admini trati e re pon ibilit , define politi al boundari , and arry 
legal ·weight in determining propert , mineral, and " ater right . For 
the e rea ons we are obligated profe sionall and legal! to u e official 
name in all publication and on all map of the Geological ur e . 
The choice, form , pelling, and application of official place name for 
Federal u a e are determin d b the U .. Board on Geographi am :. 

U.S. BoARD o GEOGRAPHI AME 

Fir t or anized in 1 90, the U .. Board on Geographic arne wa 
e tabli hed in it pre ent form b Public I aw in I 47 . It mi ion i to 
er e the F deral Go rnm nt a ' t entral authorit for ol ing prob­

lem , making deci ion and an wering in uirie about geographic 
n m . Th Board p rform a imilar r ice for the general publi . 

n per on or org· nization public or pri,·at rna requ t the Board to 
d ide formal! on new nam , name chang , or onfticting name . 

Th Board i ompo d of r pre entati s from e eral F deral 
agencie and share it re pon ibilitie " ith the ecretary of the In­
terior. It i authorized to e tabli h and maintain uniform g ographi -
name u ag throughout the Federal Go rnment. The Bo rd has de-

elop l prin iple and poli i go ernin th u e of for ign and dom -
and the nam of under ea and extraterre trial features. 

DoMESTIC GEoGRAPHr NAME 

The Dome tic arne Committee of the Board is re pon iblc for 
standardizing dome ti geographic name of all place within the 50 

tates and within oth r area under the o ereignt of the United tat . 
The Ex cuti e ecretar and staff support for the dome tic-names ac­
ti i tie of the Board are pro ided b the Geological Sur e . 

The principle that guide domestic-name poli i formal recognition 
of pre ent-da local u age. The Board work clo el with tate geo-

159 
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I. i\lap n pub-

2. the 

3. publi hed b the For t 

4. d b th a tiona! Ocean 
urve 

Th hoice pelling, form and application of name u ed on these 
map are offi ial unle th onflict with a deci ion of the Board or 
with local u age or unle there i a onftict in u age among the map . 
It i not the re pon ibilit of a ur author or editor to determine 
offi ial tandard name h n onfti t ar found. Problem hould b 
ubmitted to th Board along " ith all pertinent infom1ation. he 

author or editor rna recommend a choi e ba d on the e iden e. Li t 

arne, 
ton, V 

librarie and in other Fed­
d i ion 

PToposing new name 

When it i n e ar to propo e a name for n unnamed dome ti fea ­
ture, a report on the n w name mu t be ubmitted to the Board for 
appro al before publi ation of the paper that mention the feature. 
Propo ed n ' name hould be unique and euphoniou if po ible and 
not undul Jon or lum il on tru t d . Th hould be a eptable to 
local citizen , and the hould not be ontrov r ial. Indian or other 
ethni nam . , if appropriat , and name ug ted b lo al hi tor or 
pe uliarit of topographic feature , u h a. form egetation, or a o-
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iated animallif , are generall a eptabl . 'ommonl dupli ated , ord 
like elk, bald, mud, duck, round or cottonwood hould be a oided. The 
generic part of the name hould onform to tho e ommon to the area , 
and the relational naming of fork , prong , and branche of treams or 
can ons, u h a Ea t Fork or wliddle Prong, hould be a\oided if po-
ible, though sometime u h name need to be gi' en to conform with 

exi ting relational name . 
There i a r tri tion on the number and kind of ne'\\ name ap­

pro ed for features in national park and "'ilderne area . ev -name 
propo als for uch feature hould be oordinated with park or wil­
derne s upervi or before being ubmitted to the Board. 

New names should be ubmitted to the Board with the folio" ing 
information: 

Full name being propo ed 
Location and clear identification of feature 
Rea on for needing a name 
Origin or meaning of propo ed name 

If the propo ed name commemorate a person, additional informa-
tion is needed: 

Full name of the per on 
Birth and death date ( ear) 
Person' title and (or) profes ion or occupation 
Person' a so iation with the feature or area 

A hort biograph of the per on ' ould be u eful and an annotated 
map showing the location and extent of the featur is also helpful. Be­
cau e the Board work clo ely ' ith intere ted Federal and tate agen­
cie , tate geographic boards, and local citizens before deciding on a 
name, final action on a propo al rna take 3 to 6 months. 

Name-change proposals 

The Board a! o con ider name-change reque t ' hen there i strong 
rea on to change the publi hed name of a feature. Sometimes two 
nearb features ha e imilar name , or a Iong-e tabli bed publi hed 
name may be inappropriate or in conflict v ith local usage. The reason 
for change hould be clear! . tated in ubmitting a ca e to the Board. 
Information oncerning th po ible effect of a name change on lo a! 
cit izen , the identification of the feature, and the origin or meaning 
of the new name hould a! o be included. 

D omestic names decisions 

Name problem and propo a1 ubmitted to the Board are indi id­
uall re earched b th Geo1ogi al une upport taff and are put on 
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a monthl 

"Guideline for Preparing and ubmitting Propo al Regarding D · 
me ti Geographi am . " ha been publi hed b th Board . Re ue t 
for opie and for Dock t and D i i n Li t and inquiri s bout do­
me tic n·un , n ' -name propo al , and nam - hange propo al hould 
be addre sed to Ex cuti e cr tar for Dome ti Geographi 

FoREIGN GEOGRAPHI AME 

Foreign name ar handled b the Foreign arne Committee of th 
Board on Geographic am . , " hi h i upported b an · x uti e c­
retar and t ff furni hed b th Defen e Mapping Ag n , U .. De­
partment of Defen e. The b ic polic for d t rmining tandard nam 
in foreign countrie that u e the Roman alphabet i to accept a offici I 
the written form of nam r ognized locall . arne m 
that do not u e the Roman alphab t ar con rted (tran lit rated) a -
cording to standard guide . The Board cooperate with agenci of 
foreign go ernment and "ith the United to tandardize 
foreign names for U.S. Go ernment use. 

The official tandard form of foreign name ha b en publi hed b 
the Board in more than 100 gazett er. opie. ar a ailable in the Geo­
logical ur e librarie in Re ton Va. Den r, Colo., and ·Menlo Park, 
Calif., and al o in more than 600 Federal , tate, uni\ er it , nd lo al 
libraries. Readers are encouraged to report all error in the gazetteer . 
The source of the correction hould be identified. 

For name of foreign countrie for feature u h a large bodie of 
water outside national boundarie , and for a few populated area and 
natural features in foreign countrie , the Board ha al o apprm ed 
optional u e of name that are traditional (con entional) " ith Engli h· 
speaking nation : "Jordan Ri er (Mahr al Urdunn) ," "Rom 
(Roma) ," " eoul ( oul) ." 

The Board has publi hed both a " Romanization Guide" and a "Con­
ventional Names Gazetteer." Reque t for thee book and inquirie 
concerning foreign gazetteers and foreign place name , including tho 
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of under ea and extraterr trial f atur and ntar ti a . hould b 
adclre ed to: Exe utive e retar 1, Foreign Geographi am , 
Board of Geographic ame , Defen Mapping en , Wa hington. 
DC 20305. 

NAT RE oF GEo RAPHI AM 

Geographic name normall originate in and ar inftuen ed b ' pok n 
language. It i important to remember thi fa t be au e ' e are mo tl 
on erned with written form of name, in Iuding matt r of pclling, 

capitalization, word form, and" riting mark that hav littl or nothing 
to do with language. 

Mo t geographic name are binomial in that the ha e two part in 
the relation to each other of pecie and genu : "Middleton (Middle­
town) , oal Hollow, or ierra e ada. he generi part tell the kind 
of place, f ature, or area the name refer to and the pe ifi part modi· 
fie or unique! identifie the parti ular pla e, feature or area. The 
generic part of the name i u uall a ingle topographic term like brook, 
hill ba ' p ak me a or lak · the pe ifi part ma con i t of one or 
more word u h a Gro e Roche, Jenn Lind Run, and Ca al ampo 
di Carne. The binomial form i trong and in ' ritten u ag often lead 
to ombining pecifi part of the name, u h a hre mile Run and 
Redhill Gul h. Th name of ome feature an be long e peciall) if 
the pe ific part i a prepo itional phra : Cliff of the e en Double 
Pillar, Foot of the Mountains Run, and Canon del Rajadero de 
los Negro . 

ome nam s ha e nonce or unique generic form · con ider for ex­
ample, colorful American nam like Bald All (ridge), Butlers 
Toothpick (pinna le ro k), Titan Piazza (hill), and De il Ra epath 
(ridge) . Variation of the binomial form are one-word names that re­

quir a capitalized article: he B nd, La Pica, he Cape The o e 
and The Maze. In entence context the name of ertain kind of fea­
ture are preceded b the uncapitalized defi ite articl ; for in tance, 
although the full pecific-generic form of uch name are hown n 
map (Potomac River, Mojave Desert, and Atlantic Ocean) , the 
author rna drop the generic part of the name in enten ont xt and 
refer to "the Potomac," "the Mojave," and "the Atlantic." When fir t 
used in text or when there i a pos ibilit of mi understanding, it is 
be t to u e the full name of the feature. 

Single-word pecific names like Bo ton, Oalite, and Pinhook are 
common for populated places and ci il clivi ion ; the kind of feature 
meant i implied b entence ontext. Incorporated populated place 
and organized political area often ha e an official name like "Cit of 
Denver," "Town of orthport," or "Commonwealth of Virginia," and 
a one-word common name, "Denver," " orthport," and "Virginia." 
Either form rna be u ed in Federal publication . 
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CAPITALIZATIO 0 GEOGRAPHI 
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AME 

With f \ ex eption , al l word con id r d part of a pr p r geo-
graphi name are apital ized m luding all adje tiv onun n noun , 
and the definite art i le. 

Adams pple 
Iva B. cbm Tunn 

Big Hill 
Big Hole Ba in 

u billa Bu na \ i ta 
Dark Hollow Brook 
Farm Ri,·er ut 
Lac Arn i 

Littl Captain I hnd 
Lo 

Chur h 

r ek 

Exc ption to the rule of ap itali zation in lud arti ·le and prepo 1-

tion in multiple-word name 0 

Alto d Ia Cruz Po. ta d Roqu e 
Caiiad.a d jo del gua R d Ri\· r of th orth 
Fond du Lac R< k f ge 
Gap in Knob ~ ar of Fat Ridge 
Lake of the Ozarks pr ad Eagl ha in of Lak 

A noted earlier, when the generic part of a name i purpo ly 
omitted a in " the Potomac " 'the Moja e ' and "the tlantic," the 
definite article pre eding the pecific name i not capitalized. Proper 
names of geographical entitie uch a region , political division , popu­
lated place , lo alities, and ph i a l features are capitalized in both 
the ingular and plural. 

Alleghen Front 
Andromeda Cone 
Atlantic Coa tal Plain 
Bighorn Ba in 
Blue Ridge 
Brady Soil 
Canal Zone 
Central States 
Catahoula Parish 
C lorado Plateau 
Colville uid i\1 ridian 
C ntin ntal Divide 
Dennison T wn hip 
Drift! Area 
Ea tern horc 
Fall L ine 
Fall Zone 
Far Ea t (Asia) 
Front Range 
Great Lakes 
Gulf Coast 
Gulf ta.tes 
Half Dome 

High Plains 
Isle of Pin 
Lower Town Landing 
Middl e Atlantic tates 
Monarch Ge er 
Mount Rainier 
Niagara Falls 
N rth Atlantic States 
North lope 
Pacific Coa t tat 
Pin Ridge R er ation 
Potoma and Jam Ri ver 

t. tephen Base Line 
an J aquin alley 
cond Principal Meridian 

k line Drive 
The Chute 
Tidal Ba in 
Upper Penin ula 
Wa hington M tropolitan Area 
'\! t Coa t (of the nitcd tate) 
\\ estern ta tes 
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Qua lif ing word u ed in a g neral en e for part of named areas 
are not apitalized . are hould b taken to pre,ent mi und r tan ling; 
for ample, ' '\ tern \ irginia" or ' the ' tern part of Virgini't'' i 
preferable to '\ e t Virginia.' There are ho"·e, er bord rline a in 
" hich local re ident and new media con i t nt1 u a qualif ·ing 
word to modi£ the meaning of an exi ting geographi name in order 
to refer to a part of a tate or other ar a. The modifying word then 
rna be ome part of the proper name, to be uniform! capitalized , ith 
the re t of the name. 

Ea t Tenne ec 
Great r New York (Cit ) 
North Atlantic (Ocean) 

uth Mi i ippi 
uth Pa ific (Ocean) 
pstate N ' York 

GEOGRAPHIC-GEOLOGIC NAME 

Formal geologic-t ime and tratigraphic unit are on idercd to ha e 
proper nam and the u ual rul of apitalization appl ( ee " trati­
graphic omenclature and De cription" p. 153). 

Bet een stricti geographic and tri tl geologic name , there i a 
gray area of informal name of feature " hi h rna ha e both eo­
graphi and geologic ignifican e. 1\tfo t of the e rna be cap italized. 

Book Cliffs Coal Field 
Cincinnati Arch 
Ea t Texas Coal Field 
Killarne Claim 
Lillie Belle Pro pect 

Areas of indefinite extent are generall 

ABC mining district 
Lexington, Ky., area 
Liv ngood gold plac r depo it 

Matchlc Mine 
~a imi nto plift 
. anta Maria Ba in 
\ ennejo Park Dome 
\ i nna Quadrangl 
\ illiams Range Fault 

not capitalized. 

Taconic region 
raYan mineral It 

DIACRITICAL A D OTHER MARK 

Some diacritical marks rna be e sential to the pelling and form of 
an official name. Th e mark , uch as the tilde (ca1ion), diere i or 
umlaut (Korce, ilrnberg), Ia h (R~ro ) , macron (K u hu) edilla 
(I a~ i ), in erted cedilla (Dtbrowa), gra e ( m re ) , acute (Orl an ) , 

soft sign (Arkhangel 'sk), circumflex ( ime ) , uperior dot ( hari ko 
Kamienna), and other , hould be u ed a pecified b the Board on 
Geographic arne . Diacritical mark are officiall xcluded in a few 
names such a Canon Cit in Colorado (not Canon Cit ) . 

Printing mark uch a h phen and apo troph are o a ionally 
used in dome tic geographic name . U age arie and care hould be 
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ABBR VIATI D MB R AME 

arne of tate an be abbr iat d a cording to Go ernm nt Print-
ing ffi e tandard . Other ge graphi nam are not abbre iat d in 
enten e ontext e ept tha t "i\1ount" and " a int (e)" rna be abbre­
iat d a " i\ft. " and " t ( )." On map and other illu tration , the generic 

part of a name and al o a f ' m difier ('M iddle," " orth ," " outh," 
" Ea t, " "We t, " " eft, ' "Right,' ' aint (e),") rna b abbre iat d , 
but the pecific part of a geographi Ii.am rna not be abbre i ted e en 
in illu tration . 

umb r in name should be pelled out. Arabic numera l are num­
ber mbol , not word . 

Fort nine and One H alf Cr k 
Fourmil Run 
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I. Unle hi paper i a imed primaril at other p trologi t, the author 
hould a oid unn ce ar or o erd tail d petrographi de rip­

tion . He hould, in tead, inciud on! the matter that h dire t 
bearing on th ov rall purpo of the report. hu a r port on a 
mining di trict i hardl the place for introduction of a new 
ro k name or for exhau ti de ription!J of all th ro k and thin 
se tion that have be n e ' amin d. On the other hand, en 
minute f atur of the ho t ro k that rna ha e a real bearing on 
the origin of the or depo it or on the ar h for more ore ' ar­
rant full de cri ption. 

2. The petrologi t hould follow an of the e ral e tabli hed cia i­
fication hem that be t fit hi ne d . H 

tern he ha adopted if there i an) 
other Ia ifi ation . 

In tead of oining new nam it i g nerall con ider d d irabl to 
app l modifi r , uch a min ral pr fixe , to xi ting rock name . For 
exampl , the term "biotite-hornblende granit " i If explanator , and 
it a oid a long d ript ion and n die obfu cation of the literatur 
that would be requir d to introduce a new nam . 

In u ing modifiers ur e p trologi t nd man other follow a 
uniform h me for u e of h phen that i ba d on the principle that 
lik name are onne ted b a h phen and unlike on are not. he 
nam u ed in uch term fall into four general cia e : (a) r k name , 
(b) mineral names, ( ) textural term , u h a por h riti gnei i or 
itrophyric, and (d) name expre in · the kind of cia tic aggregation 

a agglomerate, bre cia, or tuff. arne within an on la are h phen­
ated · other ar not. Th folio" ing example illu trate the h me: 

bi tite-p roxen ande ite 
albite-epidote-chlorite chi t 
porphyritic nepheline nite 
trach te tuff 
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Pol 
and 
the 
or 
t ic' or 'h •p id iomorphic. " 

ompound term hould r main 
ding me other 

The u of "a id " "ba i ," and "alkalin ' in de ribing ro ks and 
minera l ' a aba ndon d man ea r a o th ex p r t . Ro k are 
" ili i '' not "a id i ," if hara t r iz d by quartz. Ro k and f .ld par 
are "alka li ' "ca l ic, ' " odi ,' or " pota i ," but not "alkalin ." imi­
Jarl , 'm fi " and 'ferromagne ian' ' ar preferred b mo t petrologi t 

ver the term ' ba i . ' (The ' ord " ba ic" i a perfe tl proper hem­
i t' term for u e in identif 'ing th e cont nt of a mineral or other chem­
ical compound .) 

ORM ATIVE MI ERA A D MOLE L . TABLE 

In petrologic tabl e gi ing no rmati e mineral the mineral name 
are gen rail abbre ia ted ; lm er a e I tt rs are u d for two-letter ab­
breviation and an upp rca e letter i u ed for ingl -letter abbrevia­
t ion . I t i p rm i ible to p 11 out the min ra l name in petrologic 
table, but fi r t 1 tter hould be apita li z d if the names are fi r t word 
of a tabular olumn. In t xt, the author rna abbrevia te or pell out; 
u uall the word " normati e" is add d before a pelled-out name and 
the name i begun with a lo"' r a e letter. bbrevi a tion is u ed in text 
if percentage i given a n 1 f t 2wo,~ 0 • 

The follm ing li t of abbr ia tion i a ording to the Cro , Idding , 
Pi r on, W a hington ( IPW) Ia ifi a tion of igneou ro k (W hing­
ton, 1917, p. 46). 

A ____ apa tite u bgroup (apa tite, flu orite, 
ca l ite , p ri te , iron) 

ab ___ _ albite 
ac __ __ acmite 
an ___ _ anonhite 
ap ___ _ apatite 
c ____ corundum 
cc ____ ca lcitc 
cm ____ chromite 
cs ___ _ Ca

2 
i0

4 

di ____ diopside 
n ____ en ta tit 

F ___ _ f ld par ubgroup (orth Ia , 
al b it , anorthit ) 

fa ____ fayalite 
fo ____ fo r terite 
fr ____ fluorit e 
fs ____ ferro ilit (Fe iO,J) 

H ____ hemic u bgroup (magn t ite, 
hromit , h ma tit ) 

hl ____ halite (N aCI) 
hm ____ hema tite 
h • __ __ h per th cne 
il ____ ilm nite 
ir ____ ir n (m ta llic) 
k p ____ ka lioph il ite 
k ____ po ta ium m ta ilicate 
L ____ len ad ubg roup (leucite, nephe-

lite, h alite, th enardite) 
lc ____ leucite 
M ____ mitic subgroup (m agnetite, 

chromite, h em atite, ilmenite, 
titanite, perofskit , rutile) 

mt ___ _ magne tite 
nc_ ___ d ium carbona te (Na2C 3) 

1 ne ____ n ephelite 
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ns ____ sodium metasilicate pr ___ _ pyrit 
o ____ olivine subgroup (fa alite, Q ____ quartz 

forsterite, Ca2 iO.) ru ____ rutil 
ol_ ___ olivine p ____ pincl 
or ____ orthoclase (capped in OR35 ____ tilic ubgroup (ilmcnit , titanite, 

situation) 
p ____ p roxene subgroup (acmite, 

sodium meta ilicate, pota sium 
meta ilicate, diopside, 
wollastonite, h persthene) 

pf_ ___ perof kite 

perof kite, rutile) 
th ____ thenardite, Na_ 0 , 
tn ____ titanite 
wo ____ wolla tonite 
z ____ zircon 

REFERE CE 

Wa hington , H. ., 1917, Critical discu ion of the character and u of anal se , 
p . 9-46, in U . . Geological ur e , Chemical anal r of ign u r ks • • • · 
U.S. Geological urvey Profe ional Pap r 99. 
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"anal ze' and "anal i " are often misu ed for "deter­
termination. A report of "1.? opper anal e " properly 

r fer to 15 mple of opper or which v ere anal zed for copp r or 
for other element ; a report on the opper ontent of 15 rock hould 
refer to "15 copper determinations." 

IUPAC rules call for u e of Greek term for adje tives and prefixes 
pertaining to alen e and other toichiometric propertie . Thu , 
"mono alent,' "di alent,' 'tri al nt," ' tetra alent," " penta alent," 
and "hexa alent" are preferred, though the corre ponding Latin pre­
fixe "uni-," "bi-, ' "tri-" "quadri-,' "quinque-,' and " exi-" are still 
used b some author and publi her . 

170 
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TABLE 2.-AtO?m·c 1 ight 1975 

caled to the relative atomic mas. Ar(' : ) = 12 

The a to mic weights of man elements are not invariant but d pend on the ongtn and tr at­
ment of the material. The footnotes to thi table elaborate the types of variation to 
expected fot· individual lements. The valu of Ar (E) given here apply to el m nts as they 
exi t na tura lly o n earth and to certain artificial elements. When u ed with due regard 
to the footnotes t hey are con id red reliable t ± 1 in t he last digit or :::: 3 when followed 
by an asterisk (*). Values in parentheses are u ed for certain radioacti e elements whose 
a tomic weigh ts cannot be Quoted pt·ecisely without knowled~e of ori~in: the valu given 
is the atomic mas num be t· of the isotope of that element of long t known hal f life. 

Name 

Actiniu m ----------------­
Aluminum ---------------­
Americium --------------- ­
Antimony -----------------
Argon --------------------
Arsenic ------------------­
A s tatin e ------------------
Barium -------------------
Berkelium ---------------­
Beryllium ----------------­
Bismuth ------------------
Boron ---------------------
Bromine -----------------­
Cadmium -----------------­
Caesium -------------- ---­
Calcium ------------------­
Californium --------------­
Carbon -------------------
Cerium -------------------
Chlorine -----------------­
Chromium ---------------­
Cobalt -------------------­
Copper --- ---------- ---- --
Curium -------------------

~[~~{ei~ii~~ =============== Erbium -------------------
Europium ----------------­
Fermiu m ------- ----------­
Fluorine -----------------­
Francium ----------------­
Gadolinium ----------------
Gallium --------- -- --------
Germanium ---------------
Gold ----------------------
Hafnium ------------------
Helium --------------------
H olmium - ----------------­
Hydrogen ----------------­
Indium -------------------
Iodine __ _ -----------------
Iridium - ------------------
Iron ----------- ---------- -
Krypton ------ ----- --- --- ­
Lanthanum ---------------­
Lawrencium ---------------Lead ______ ______________ _ 

Lithium ------------------­
Lutetium ---------- --- ----­
Magnesium ---------------­
Manganese -- -------------­
Mendelevium -------------­
Mercury -- ---- -----------­
Molybdenum ---------- -- --­
Neodymium --------- - -----
Neon ---------------------
Neptunium ------ ----- --- -­
Nickel ----------- --------­
Niobium ------------------
Nitrogen ___________ ----- __ 
Nobelium ---- - -- --- -------
Osmium -------------------Oxygen ______ __ _________ _ _ 

Palladium ----------------­
Phosphorus ---------------­
Platinum ------------------

Alphabetical 

Symbol 

Ac 
AI 
Am 

b 
Ar 
As 
At 
Ba 
Bk 
Be 
Bi 
B 
Br 
Cd 
Cs 
Ca 
Cf 
c 
Ce 
Cl 
Cr 
Co 
Cu 
Cm 
Dy 
Es 
Er 
Eu 
Fm 
F 
Fr 
Gd 
Ga 
Ge 
Au 
Hf 
He 
Ho 
H 
In 
I 
Jr 
Fe 
Kr 
La 
Lr 
Pb 
Li 
Lu 
Mg 
Mn 
Md 
Hg 
Mo 
Nd 
Ne 
Np 
Ni 
Nb 
N 
No 
Os 
0 
Pd 
p 
Pt 

Order in Engli h 

Atomic Atomic 
number weight 

9 227.027 
13 26.9 154 
95 (243) 
51 121. 75* 
1 39.94 • 
33 74.9216 
85 (210) 
56 137.33 
97 (247) 

4 9.01218 
83 208.9804 

5 10.81 
35 79.904 
48 112.41 
65 132..9054 
2-Q 40.0 
9 (261) 

6 12.011 
58 140. 12 
17 36.453 
24 51.996 
27 5 .9332 
29 63 .546* 
96 (247) 
66 162.50* 
99 (254) 
68 167.26* 
63 151.96 

100 (257) 
9 1 .998403 

87 (223 ) 
64 157.25 • 
31 69.72 
32 72.59 * 
79 196..9665 
72 17 .49* 

2 4.00260 
67 164.9304 

1 1. 0079 
49 114.82 
53 126.0046 
77 192.22* 
26 56. 47* 
36 3. 0 
57 13 .9055 • 

103 (260) 
82 207.2 

3 6.941* 
71 174.97 
12 24.305 
26 54.9380 

101 (268) 
80 200.59* 
42 95.94 
60 144 .24* 
10 20.179• 
93 237.0482 
28 58.70 
41 92.9064 
7 14.0067 

102 (259) 
76 190.2 

8 16.9994 . 
46 106.4 
16 30.97376 
78 195.09* 

Footnote 

W, X 

X 

w, y 

X 

X 

w 
X 

w 

X 

X 

X 

w 
X 

x, y 
X 

w,x 
W, X, Y 

X 

X 
v 
z 

X 
w 
X 
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TABLE 2.- Atomic 

Name ymb~ 

Plutonium ----- -- - - - - ----- Pu 
Polonium ------------ - - - - - Po 
P otass ium --------- - ------- K 
P r aseodymium --------- - -- Pr 
Prom ethium - - ----- - ------- Pm 
Protactinium ---------- --- - Pa 
Radium --------------- - --- Ra 
Radon ------------ - ---- - -- Rn 
Rhenium ------------------ R e 
Rhodium - - ---------------- Rh 
R ubidium ------------- - --- Rb 
Ruthenium ---- - --- - ------- Ru 

amarium --- - ------------- Sm 
Scandium -- - - - --- - ---- - - -- Sc 
Selenium - - - - ---- - ---- - --- - Se 
Silicon -- ------- - -------- -- Si 
Silver ----------------- - - - - Ag 
Sodium ------------ - --- - -- Na 
Strontium ----------- - -- -- - Sr 
Sulfur -------------- - - ---- S 
Tantalum - --- - ------------ Ta 
Technetium ---------- ----- Tc 
T ellurium ------------- - --- Te 
Terbium ------------------ Tb 
Thallium -------- - ------- -- Tl 
Thorium -- - --------------- Th 
Thulium - - ------------- - -- Tm 
Tin ---- ---- - -- - ----------- n 
Titanium --- - --- - ---- - - - -- Ti 
Tungsten (Wolfram) -- -- - - W 
Uran ium - ------ - --------- U 
Vanadium -- - - --- - --- - - -- - V 
Xenon - ---- -- - ------ - - ---- Xe 
Ytterbium - -- - - - ------- - -- Yb 
Yttrium - - -- -- - -- - --- - ----- Y 
Zinc ----- - ----- - - --- ------ Zn 
Zirconium --- - -- - ------- - - Zr 

,. TO T HORS 

ighfs, 1975- ontinu d 

Atomic 
numb r 

94 
4 

19 
59 
61 
91 

6 
75 
45 
37 
44 
62 
21 
34 
14 
47 
11 
38 
16 
73 
43 
52 
65 

1 
90 
69 
50 
22 
74 
92 
23 
54 
70 
39 
30 
40 

Atomic 
weight 

(244) 
(209) 
39.09 a• 

140.9077 
(145) 
231.0359 
226.0254 
(222) 
1 6.20'7 
102.9055 

5.467 • 
101.07• 
150.4 

44 .9559 
7 .96 • 
2 .0 55 • 

107. 6 
22.9 977 

7.62 
32.06 

1 0.9479 • 
(97) 
127.60• 
15 .9254 
204.37 • 
232.03 1 
16 .9342 
11 .69 • 
47.90 • 

1 3. 5• 
23 .029 

50.9414 • 
131.30 
173.04 • 

.9059 
65.38 
9l.22 

Footnotes 

X, Z 

X 

X 
X 

X 

X 

w 

X 

x,z 

X, y 

x,y 

X 

w Elements for which known variation in isotopic compo. iti n in normal terr s tr ia) ma­
terial prevent a more precise atomic weigh t b ing given; Ar(E) value should be applicable 
to any normal material. 

x Element for which geological sp cimens ar known in wh ich th e el m nt has an anomalous 
isotopic composition, such tha t t he d ifferen in a tomic weight of the lement in such spe-
cimens from tha t given in the table may exceed con iderably the im p li ed unc rtainty. 

T Element for which substantial variations in Ar from the valu given can occu r in com­
m ercially available mate rial be ause of inadvertent or und i closed change of isotop ic com­
position. 

• Element for which t he value A is tha t of t h e radioisotope of longes t half-life. 

The results of chemical analy e of ro k and minerals are generally 
reported in term of weight percent of the oxides pre nt. Thi prac­
tice naturall lead geologi t to de ribe chemical chan es in terms of 
the oxides, as "The introdu tion of ilica and alumina during metaso­
matism • • • ." Thi u age i often proper, but inconsi ten ies may arise 
becau e there i no con enient term for total iron oxides. Consider, 
for example, the sentence " ilica , magne ia, and iron were introduced," 
in which two oxide and one element are mentioned. Such difficultie 
can be a oided by describing chemical changes in terms of elements or 
perhap b u ing the chemical s mbol for the everal oxides. 

The rare-earth element should never be referred to a rare earth . 
A rare earth i a n oxide of a rare-earth element, hence the two terms ar 
not inter hang able. 

The pelling " ulfur," " ulfide," a nd " ulfate" h a e repla ed the older 
. spelling " ulphur," " ulphite," and "sulphate." "Beryllium (Be) " 
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and "niobium ( b) ' ha e replaced the name 'glu inurn (Gl)" and 
"columbium but ' columbium ' i till orrect in orne techni-
cal reference to ferro olumbium allo (and the mineral olum-
bite, ' hich ontain niobium a an e entia! element, i till ailed 
columbite) . " fercur " i the correct term for the chemical element, 
but ' quick il er' i corr ct in technical or indu trial u age. 

The term "lime" (CaO) i common! mi u ed for calcium (Ca) . 
"Soda,' meaning odium rbonate ( a 2 0 3), and "pota h," meaning 
pota ium arbonate (K2C0 3), are al o ommonl mi u ed, both when 
the lement are meant, a in ' pota h f ld par and ' h n the oxide i 
meant, a in " he anal i hm 4.35 percent pota h ' meaning pota -
ium oxide (K 20) . It i well, ther fore, to b plicit and to writ 

"pota ium oxide' and 'pota ium carbonate" ' hen referring to these 
compound . In t hnical u age the term "pota h, I a in "pota h de­
po it of the United State " i deepl entr n h d and hould be re­
tained. 

R EFERE CES 

Journal of Pur and ppli hem~ tr I 1976, Tabl 
L ndon , International nion of Pure and ppli d 

atomic w igh:t 1975 : 
hemi tr ·, , .. 47 , p. 0-81. 

\ a t, . C . ed.
1 

1975 1 Hand k of hemi tr and ph ic (56th .) : Cl ,. land , 
CRC Pre , variou ly paged. 

The 1975- 76 (56th) edition c ntain utTent ch mica! ign 
brcviation , and a mmar f rule f r ch mica! nom nclatur 
by the Int rnati nal Union of Pur and pplied hemi t and 
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r 

que t 
for tran mittal. 

he following outline, from Donna and Fl i cher (I 7 , p. 1017-
101 ) , li t th kind of data th tare id all d . ired for de cription 
a new mineral p i . It " ill al o er a a heck li t for prep nng 
a detail d de ription of an mineral occurren e or a emblage. 

ifi ati n ( xid , ulfat , .) 

C1·ystal geometry. Cell dimcn i n and volume, all with tandard d viati n ( tate 
numerical value of X-ra wa elength used) ; Lau cia , cliffra tion aspect r pace 
group ( tate extincti n b ervcd); numb r of f rmula uni (for a tual formula ) 
per cell • • •; ob r ed and alculatecl d nsitie; incl xed X-ra po' dcr data with 
intensities; relation to other known tructure . 

Crystal morphology . ni m tric axial ratio () and angl ; cry tal f rm and 
form combination ; habit; malformation cl a age () (Miller indice , qual it , fa ­
cilit ) ; twinning ( t,~in law and comp sition urface); gliding; parting. 
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Physica l propertie . C lor, lu t r , treak, grain ize; hardne (mi ro-hardn ) ; 
den it ; p ro- and piezo-electric pr p erti ; magn tic u eptibilit ·; infrared ab rp­
tion spectrum; fluor cence. 

Optical propertie . If tran par nt , indicc of rcfracti 
ion ( ) , optical orientation , longa tion, pl chr ism; 

tion . If opaque, color in air and oil; re fl cti' it and 
ard u d), ani tropi m, bir fl ec tan c , po li h in hardn 

T pe pecimen . ta t wh re and ho \ much t •pe ma t 
id ntifica tion numb r () if po ible. 

ame. D ri a tion , pr nunci a tion , pref rabl with Int rnational Phon 

dip r­
rcfra -

tand -

g iving 

If a mineral i nam d for a living per n , hi or h r on cnt mu t b bta in 
it i prop sed t hangc an exi ling nam , or to r d fin a n air ad • nam d min ral, 
the p rson wh gav th e pr viou mu t, if living, be given an pportunit 
to comment n th e propo al. 

Coina e of ne" arietal name for mineral hould be a\oided if 
po ible b th u e of th adje ti al mo lifter propo d b chall r 
(1930, p. 566-574) . For example "ferroan phalerite' i preferred to 
"marmatit " and 'manganoan ummingtonit ' to "lannemorite." The 

hem for forming th e ad je ti al modifi r from the name of hem-
i a! el m nt brief! paraphra d from hailer (p. 570-571) a 
follm 

The names of the chemical lement are pl ac d in ev n gro up . In each o[ th e 
fn t ix roup all th nam hav th arne ending; the venLh gr up in lud 
name ha ing variou nding . The adj ti, al nding ar formed ac rding to the 
rule gi n for each group. Lati n nam ar u d [or opp r ( uprum), old 
(a urum), ir n (f rrum), 1 ad (plumbum), ilver (arg ntum), and tin ( tannum). 
I[ low r val n y i to b cxpr d , u · · oan·· in t ad o[ " ia n ·· a in "f rroa n " 
and "ferrian ." 
Group l. If the nam nds in " um," drop the " urn" and add " ian.' 

Aluminum-aluminian 
Tan tal urn- tan tal ian 

roup 2. If th nam nd in "ium " drop th e ·· urn ' ' and add "a n .' ' 
Bari urn- bar ian 
C rium- cerian 

Group 3. If the name ends in " ine," drop th e " ne" and add " an. " 
Bromine-bromian 

Group 4. If the name end in "on," add " ian," xcept f r boron and silicon. 
Carbon-ca.rbonian 

but 
Boron-borian 
ilicon- ilician 

Group 5. If the name end in "gen," add "ian." 
Hydrogen-h drogenian 
N itrogen-nitrogenian 
Ox gen- ox g nian 

Group 6. If the name end in " ," drop the " " and add " ian ." 
ntimon -antimon ian 

Group 7. For th e f llowing name use th form hown. 
Arsenic-arsenian 
Bi muth-bismuthian 
C balt- c baltian 
Mangan - manganian 

ick 1-nickelian 
Pho ph ru - ph phorian 
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ulfur- ulfurian 
Tung t n- tun l nian 

\ her an I m nt h ' . mor than l\ o alcn i , th pr p r form an a iJ 
be mad . Thu , for vanadium: 

r vanad u vanadium, a len ' of 3, u · vanadoan. 
F r ,·anad •I vanadium , val n f 4, u. vanacl •lian. 
For vanadic anadi um , alene of 5, u vanadian . 

orne practi al xampl of thi h m follow: 
Barian ccle tite 
Calcian icl rite 
Rubidian 1 pidolitc 

ranoan zircon (uran u uranium) 
Uranian f rgu on it (urani uranium) 
Zin ian tetrah drite 

In addition, the f 11 wing form an b u ed: 
H drox 1-h drox li an 

ulfat - ulfatian 
Carbona te- e a r bona tia n 
Phosphate- ph phatian 

h mbol u d g n rail for the ind f r fra tion, and p · ifi a ll 
for ind x [ r i otr pi ·ub tan 
been u l in the p·1 t f r th indi 
a ial ry tal , but onl 

niaxial 

1. W, E 

2. nO, nE 

he nam pre[ rr d for th 
modifi d b Ro ·er ( 
for fa e, form, and zo t 

n. ari t of mbol ha 
fra tion for uni ax ial and bi-

Biaxial 

a, f3, 'Y 
n X, nY, nZ 

h ar : 

two 
ax t 

he 

R EFERE CE 

Bragg, W. H. , Laue, M. T. F. von , H ermann, Carl, editorial ommittee, 1935, I n­
terna tional ta b II n zur b . timmung nm kri tall. trukLUr n rint rnation al tabl 
for the determination of ct ta l trucwrc ] : B rlin , cbruder B rntra ger, v. 
I, 2, 602 p. (paged continuou 1 ) . 
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Donna , abriclle, and Flei h r , Mi hael, 1970, ugge t d ou tli n for n " minera l 
descriptions: American Mineral gi t, v. 55, p. 1017- 1018. 

Flei ch r, Mi chael, 197 , 1975 G1o r f mineral pe i P . . B x 7 3, Bowi ·, 
Md. 20715, Mineralogical Record , 145 p . 

"• • • an alph abetical li t a f 1- 1- 75 of the nam ·mm tr •, and chemi al 
compo ition of mineral pecies • • • " (title pag ) . 

He ', M. H. , 1962 An index of mineral pec i and vari ti • • •; 2d, revised di-
tion , repr inted ' ith con ction : London , print d b rder of the tru tee of 
the Briti h Museum 728 p . Title on p ine : Chemical index of min ral . 

" • • • arrang d chemicall , with an alphabetical ind x of ace pt d minera l 
names and n n •m • • • " (title page). 

Palache, Charles, Berman, H arry, and Frond 1 !iff rd, 1944 ( . 1) , 1951 (v. 2) , 
1962 (v. 3), Th sy tern f mineralog f J ame Dwight Dana and Edward 
·a li bur Da na : ~e' )ork, .J hn Wil y, ' '· I , 34 p.; , .. 2, I 124 p.; v. , 334 p . 

This se enth edition of th b ible of mineralogi t ' a entir 1 r writt n and 
great! nlarg I b Palach B rman and Fr nd I. Dana' ' ork wa fir t pub-
li hed in 1837 and thu i one of th e old t ci ntif1c rep rt of merica. 

Schaller, W. T., 1930, Adj ec tival ending of chemical el ment u d a modifi rs to 
mineral name : American Mineral gi t, v. 15, p . 566-574. 

choenAi s, Artur, 1923, Theorie d r kri tall truktur; in lehrbuch [Th r · of 
cry tal structure; a textbook]: Berlin , 555 p. 
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13 ' j. H0:-1.\ . D TIW J R. 

non m howing the 
n i in lud ed. 

om1 1 tel a [ a ible, with photograph , 
hm in , riation in morphologi tru ture . 

ripti' t rm var from ph lum to h Ium, and orne word are 
u ed with different mea ning in diff rent fo il group . Proper termi­
nolog an b 1 arn d from am ina tion f r nt p rtinent mono raph , 
th 'Tr a ti rt brat Pal ontolog " (l\1oor ariou da t ) 
and other imil ar our e . 

ampl format for peci de ription: 

non m 
Diagno i 
D cription 

riber' nam , date 

of illu tration 

Mat rial in ludin t pe ' ith mu eum n tmb r and indi a tion 
of r po ito 

·Mea urcmen t , with har t and graph hm ing ' ar iabilit , 
where pra ti abl 

Di cu ion and ompari on 

178 
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Generic de ription are imilar to pecifi one " ith pe ial em­
pha i on an. a urate diagno i and an unambiguou d ignation of 
the t pe pec1e . 

upragen ric a ignm nt are indi at d where the are not ob' iou 
or redundant. 

SYNO YMY 

In paleontologic " riting 
a non m . Th re are era! 

non m in orre t u age 
are in hronologi ord r. 
on mi , although a 
corre t r fer n m 
accepted. 

for pe ie n-
orrect and in­

more generall 

In th pa tit,. a to give omplete bibliographic referen e 
for ea h item in a non m , general! be au e th w re not gi en at 
the end of th paper. It is no" mor ommon fOI non mi to h 
conden ed and for full ref renee to be gi en in the bibliograph . 

The ba i requirement for a non m i that it !earl expre the 
hi tor of u age of the name gi n to a taxon and pre ent the writer' 
onclu ion about the v·llidit of the n me. Be au e thi a pe t of pale­

ontologi " riting often gi e much trouble to writer and editor alike, 
example of raJ gen ri non m t 1 are gi en: 
1. he complete form in luding re on for some of the a ignm nt 

although it i not e entia! to give the reasons: 

Genus PARAPARCHITES Ulrich and Bassler, 1906, emend. Scott, 1959 

Paraparchites lrich and Ba ler, 1906, Proceeding of th ational Mu urn. 
, .. 30, p. l 9. ott , 195 , J ournal of Pal ontolog , , .. 33 , no. 4, p. 673. 

Antipa1·aparchites Co ell and Rogatz, 1932, m rican Midland aturali t, 
v. 13, no. 6, p. 387. Ba e<l on rev rsal f ov rlap. 

Ardmorea Bradfield, 1935, Bulletin of American Pal nt log , v. 22, no. 
73, p. 138. Based on tcink rn . 

Miaoco Zanella 01 ell and ohn, 193 J ournal of Pal ntolog , v. 12, 
no. 6, p. 597. Based on ju enil . 

Cyathus Roth and kinner, 1930, Coop r, 1941 , Illinoi tate Geologi al 
Survey Report of lnve tigati n 77, p. 61. 

2. Condensed format; full reference to each paper gi en in the bibli­
ography: 

Genus DERBYIA Waagen, 1884 

Derb •ia ' aagen, 1 4, p. 576 , 591; Hall and lark , 1 92, p. 261 ; h llwi n, 
1900 p. 10; Girt , 1909, p. I I; Dunbar and ndra, 1932 p . 75; 
Sokolska a, 1960, p. 209. 

Derbyi1w Grabau, 1931a, p. 259, 262 (Graubaucllina Licharcw, 1934). 
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Grabauellit~a Li bar " , 1934a , p . 507. 
Derbyaeconcha Li har w, 1934a, p. 507. 
Plicaloderbya H. D. Thoma, 1937, p. 13- 18. 

3. A tri tl hronologi form t: 

Genus SYRINGAXON Lindstrom, 1882 

18 2. •ringaxou Lind trom , p. 20. 
1900. Laccophyllum imp n, p. 201. 
1902. ichel onia Po ta , p. 1 4. it d in plat xplanation 

Alleynia (~ ich l onia). 
1928. Laccoph)lltim imp n. rabau, p. 82. 
192 . ll e •nia Po ta ( \ ichcl 011ia11 Po ta). Grabau p. 2. 
1 35. Ti11gaxo11 Lind ·trom. But! r, p . 11 7. 
1 3 . yringaxo11 Lind trom (in P• rt) . Pra nt1 , p. I . 
1940. •ringaxon ind trom. Lan mith , and homa. , p. 129. 
1949. Tingaxon Lind trom. tumm, p . 10. 
1 56. ringaxon Lind trom . Hill p. F25 . 
1 62. •1·i11gaxo11 Lind trom (in part) , F1ug I :llld h , p . 224. 

Pentagonia unisulcata (Conrad) 
At1-ypa tmisulcatn onrad, 184 1, p. 56. 
Atrypa uniangulata Hall, 1861 p. 101. 

ny­
e ond 

Meri tella? 1mi ulcata ( nracl) . Hall, 1 62 , p. 158, pl. 2, fig . 17 , 2Q-23 (not 
figs. 19, 24, 25). 

\1 ri I lla (Penta onia) uni ulrala ( omad), Hall , I 67 , p . 309, pl. 50, fi s. 
1 - 29 (not fi . 30- 35) . 

N t 1eri l lla twi ulcata ( onrad). 1\ ttl roth , 18 p. 9 pl. 15, fig . 9-16. 
Pentagonia uni ulcala (C nrad). taufier, 19P' p. l 245 (n t p. 160, 171 , 

175, 234); Dunbar, 1919, p. 7, 9; lclring 1935, p. 14 , fi . 53B-D; 
Butts, 1940, p . 300, 30 1, 304, 30:-; But , 1941 , pl. 11 5, fig . 17-21 , 35; 
Co per and oth r, 1942, han; o per, 1944, p. 333, pl. 127, fig . 27; liver, 
1954, p. 633, 634, 63 -640; liv r 1956, p. 14"'2, 1456, 1462, 1469; Ri kard. 
1964, hart; n liCOt and oth l " , in Moor . ]<65, P· 1 6~"6, pl. 533, fig. 2a- cl 
(not fi . 2 - f); li\· r and oth ·r I 69 , hart. 

N t Pentagonia uni ulca ta ( nrad). 1930, p. 47 , 50, 53, 62; a\agc, 
1931, p. 242, pl. 30, fig . 17, 18. 

Goniatites crenistria Phillips 

I 36. oniatit crmi tria Phillip , I1lu trati n f the olog ' ork ·hir . 
pt. 2, p. 234 , pl. 19, fig . 7- 9. 

1836. Goniatit e ve ica Phillip, Illu tration the gcolog ' of York hir , pt. 
2, p. 236, pl. 20, fig. 19-21. 

1897. Gl phiocera inci um H att (part) . mith , Pro eding th California 
Academ of i nee, 3rd r . Geolog, . I no. 3, p. 111- 121, pl. 13, 
fig. 1, 2, 6-12, pl. 14, fig . 1-9, pl. 15, fig . I - ll (not pl. 13, fig. 3- 5). 

1903. Goniati tes crenistria Phillip (part). mith, U. . I i al ur e ' 
M nograph 42, p. 68- 76, pl. 14, fig. 1 2. 7- 12 pl. 15, fig . 1- 9, pl. 
16, fig . la- j, pl. 26, fig . 1-4 (n t pl. 10, fig . 12- 16 , pl. 14, fig . 4-6, 
pl. 26, fig. 5) . 

1910. Goniatite cr nistria Phillip . Grabau and him r, orth Am rican Index 
Fossils, v. 2, p. 141, figs. 1393£-h. 
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1911. Goniatite choclawen is humard (part). Gin· , urve , 
Bull tin 439, p. 97- 99 pl. 1r. fig. 7. 7a (not fig. 

1911. Goniatite creni tria Phillip . Girt. , 
p. 99-101, pl. 15, fig. 8, 9. 

1924. Gonialite cr ni t1·ia Phillip . Bi at, Proc ding of th ): ork hir G logi­
cal ociet , v. 20, pt. 1, p. 7 82, pl. 3, fig. 4 ... pl. 9 fig. 1. 

1925. G/ •phiocera creni tria (Phillip ) (part). hmidt, Pr u i h n o-
logi ch n Lande an talt Jahrbuch, v. 45, p. 565, 566, pl. 2 1, fig . 
pl. 23. fig. 14 (not pl. 2. fig . -· pl. 23 , 1g. 13). 

1952. Goniatites cre11i tria Phillip . Bi at, Tran a tion of th ol gi-
cal Associati n, v. 6, pt. 4 p. 173 174 t xt fi . 3 (b) . 

A FEw GuiDELI E 

All formal fo uil name are in Latin and are italicized. ame u ed 
informall and adje ti e ba d on fo il nam ar not itali ized: 
Pectens, pirifer , br ozoan , productid 0 treas, foraminifer , and 
other . 11 g n ric and uprageneri name are capitalized. 

Genu and pe i name agree in g nder a cording to rules of cla -
i al grammar. Gender doe not ne e aril indicate the sex of the 

object in que tion . l\Ian Latin noun ending in -u are rna culine, in 
-a are f minine, and in -urn are neuter but there are x eption . Cia -
i al grammar hould be con ulted when in doubt a to g nder. 

Bro" n' ' ompo ition of i ntifi Word' (IQ54) i indi pen ible for 
anyone Lr ing to compo e ientific name for u e in t matics. 

The nam of th fir t de riber of a. taxon hould be in luded in all 
refer n e to that taxon, although the name an be omitted in table 
and I ' here, at th di retion of the paleontologi t, if earlier refer­
ence to the d crib r i cl ar. 

When a pecie i reas igned to a genu other than the original one 
the name of the fir t d criber i placed in parenthe e and the re i er' 
name i add d. h prop r citation for th olen llid trilobite that ' a 
fir t d Olenus thomp oni b Hall in 1 59, but later wa u ed 
a the t p pe ies for Olenellu b Billing i Olenellu thomp oni 
(Hall) Billin . 

The rule of the taxonomic game are different for animal and 
plant . · n one ' riting about fo i1 hould tud the two tandard 
nomenclatural guid arefull (Lanjouw and others, 1956; Stoll and 
other , 1961) . 

Variou degree of rtaint in id ntifi ation of taxa are expre ed b 
modification m itation of fo il name . For example: 

T axon 

Spi?·£fer cf. S. grime i Hall 
pirif rafT. . grime i H <lil 

Spirifer? grim e i Hall 
fJi1·if r grime i Hall ? 

? pin'fer g·rime i Hall 

Degree of certainty 

Taxon compared with named p ie 
Tax n ha affiniti with named p i 

peci qu tionabl a igncd tog nu 
pecie doubtful, but a ign d to correct 
genu 

Entire a ignment doubtful 
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form of " n . g n . n. 
t. · · ' indet. " ·md o n , 

REFE RE CE 

the gen ri 
lear ta t ment b 
onfu ion oncerning thi 

not b a bre-

' 'not," · . . ," "part," "of 
b u d rath r than the 

alid and h uld not be 
tha t the d 

and opinion of others 
tatem nt and with 

tage 
f ature 
ation of 

n e f rm or the m be 
r, a on i tent format i 

lo ely 
pro dure ulti-

Brown, R. '\1 ., 1954, Compo iti n of ci ntific word : Wa hington , . . ; publi hed 
by the author, . . ational ifu urn , 8 2 p. 

Lanjouw, J ph , and oth r , 19r.: , Int rnational d of botanical n men Jature: 
Utrecht, Kemink en Zoom, 338 p. 

on in ertcbrate pal ntolog : niversit 
of m rica; 'ariou pa r . 

Schenk, E. T., and McM tcr, J. H. , 1956, Pr dure in t onom tan ford , 
Calif., Stanford Uni cr it Pre , 119 p . 

Stoll, N. R. , and other , 1961 , International code of z logical nomen la tur : London, 
Internati nal Tru t for Zoological Nomenclature, 176 p . 



UMBER! G SYSTEM FOR AMPLE 
A D SPECIME 

Di er e idcntif ing nun bering ·y t m ar u d b different in tiLU-
tion to indi ate ' here t p or other e imen of fo il or mineral 
·tre depo it d. hu , the in lu ion of a erial numb r in the d crip­
tion of a ne' fo il p ie t II the read r that the t pe p im n on 
, hi h the pe ie i ere ted i pre er ed in th paleontologic olle tion 
of the U. . ational l\tfu urn, th merican lu eum of atural Hi -
tory, th Har ard lVIu eum of omparati e Anatom , or other per­
manent repo itor . imilar numbering tern ar applied b 1 group. 
"ithin the ur e and b man other group to identif th final home 
of oil ction of fo il from pe ific lo alitie , of an 1 zed ample of 
ro k , ore minerals, and the lik . u h permanent number are indis­
pen abl to future r earcher and hould be u ed in publi hed r port 
where er applicable. Informal and temporar numbering tern , uch 
a tho e applied b the field geologi t to material ollected on a p·tr­
ticular project, and numbers appli d to a erie of ample during 
laborator anal i eldom ha a place in a final report. In g n ral 
material that i of permanent value and that will n ed to b ph icall 
retrie ed b orne future work r hould be identified " ith a permanent 
colle tion number that will be meaningful to peciali ts. 

Re ord of the p rmanent repo itori of ignifi ant pecimen 
a t pe fo il or minenl are m de far more aluable if the xa t pot 
from which the pe im n were ollected ar al o re ord d permanent! . 
ome cienti t are und r tandabl reluctant to pinpoint the location 

of their di o erie for fear that the remaining fo il , cry tal , or other 
trea ures will be removed or andalized b oth r . Ea h individual 
must balan e in hi own mind the potential damage to hi collecting 
locality again t po ible benefit to cience b its dis lo ure. On some 
large-sca le geologi map the olle ting localit can be hown b mbol. 
Whether or not a map accompani s the r port, the localit hould be 
de cribed b referen e to permanent topogr phi featur , to the land-
ur e ( e tion town hip, and range) tern, to latitude and longitude 

or to the Uni ersal Tran ere Mercator projection grid. 
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B ' R ALPH l 0 E I Hl:.R 

d 

X-

EQ IPME T A D TE H OLOGY 

The Geologi a l une curr ntl 
enter at National H eadq uart r 

(1 77) maintain major omputer 
in R ton , Va. R egiona l ead-
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quarter m D nver, olo., and in 1\Ienlo Park Calif. the Flag taft 
riz. Fi ld enter, the 1\Iid-Continent Mapping Center in Rolla, i\Io. 

the pe ial !\lapping enter of the Topographic Di' i ion in Re ton, 
and the Earth Resource Ob er ation atellite (ERO ) Data Cent r in 

ioux Fall , . D·tk . her are telepro ing terminal at m t of th 
Water Re our e Divi ion di tri t offi e and at u h enter a the Con­
ervation Di i ion offi e in 0Ietairi a ., the Water Re our e Di' i ion ' · 
outhea tern Regional Headquarter in tlanta Ga., the ent r for 

l\Iarine olog in orpus hri ti Tex . and the Gulf dro-
cien ent r at Ba ll th e terminal an om-

muni ate with the omput r maintained and operated b ' the om­
puter nter Di i ion at ational Headquarter in R ton. In addition, 
the Computer nter Divi ion ha time- haring tern in Re ton, in 
Denver, and in iVIenlo Park " hich provide er i e to Geologic Di­
vi ion per onnel and to other Geologi al un e per onnel upon p ial 
arrangement . 

Th ur e plan b 19 9 to ha e a net\ ork of orne 500 t rminal. 
ommunicating prin ipall ' ith the major omputcr at Re ton, Den­

'er, and l\I nlo Park but ha ing the apa it , through thee major 
enter , of omm uni ating a! o " ith each other. ctually, e en b 

toda · t hnolog a u er· acce to a major computer tern i limited 
onl b hi a e to a tel phone. 1\Ian ur e emplo " hen in the 
field have made their motel room into temporar computer enter . 
Portable termin·tl are readiJ a ailable, and all that i required to u e 
one is a telephone, a mall device alled an acou ti coupler, and orne 
knowledge of how to acce the de ired computer. 

TRAI lNG A D TE HNI AL Sl PPORT 

Each of the en ur ey computer enters offer course in program-
ing a well a our c in pro edure for ac e in it particular omputer. 
Further information about the proc dure for requ ting the u e of one 
of thee computer or about the chara teri ti of a particular omputer 
an be obtain d from th hief of the appropriate facilit . Periodi all 

each fa i1it publi he and di minate to it u rs a bull tin containing 
topi al, but u u 11 tran ient information rei ted to it computer. 

he omi uter enter Di i ion at ational Head uarter I ubli he 
the "U .. G. . omputer U er ·Manual " which contain informati.on of 
more permanent natur . hi manual i int nded to er e a a tech­
ni al guid for pro ramer ' ho u e omputer enter Di i ion er ice 
and fa ilitic . 1\Iuch of the information i rna hine-dep ndent, but th 
manual doe ontain information ' hich i not otherwi e a ailable in 

For in tan the manual 
the omputer enter Di i ion and itemiz 

er ice furni hed b ' 
the kind of equipment 
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a a ilable at utilit 

DATA-BA E SY TEM 

can be defined a all of the informa tion oil 

ommon a e rna 
u er , e en from remot in ta ll a tion . 

The u 
abilit to tru ture and m a k availabl 
ompar d to a filin abinet: proper] 

form a tion qui kl a nd ea il . a k of 
a difficult a finding th right report m 
ellaneou . · 

The fundam l ment of data-ba 

tion of th int ndcd meanin 
ri ption define the cha ra teri ti 

length , ontent, and le cl. 

imultaneou I b man 

terns are a 

A data ba organiz d with inform a tion m a nagement in mind albw 
selecti e r trie al of information at an le I f de ta il. The RO D a ta 

enter, for exampl an retri \e a Land a t photograph of a gi en geo­
graphic location taken ithin a p ified tim fra me and wh n the 
loud cover i 10 per nl or le . . In mo. t data-ba e management tern. 

the data on e retri v d , an be di pia ed a a li tin on a line printer 
or can be u d a input to oth r comput r program whi h may p r­
form production cheduling, tati ti l anal e , or o t ac ounting or 
which rna prepare the data to produce plot. or ontour m ap . 
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DISSEMINATION OF DATA-BA E lN F ORMATIO 

Empha i ' ithin the 
tenan of data ba ha 
to the publi in at I 

ur on th rcation and mam­
ibl the di tribution of infornntion 

l. Data an be el cti Iy r tri d from the data ba e, Ii ted in con-
entional tabular format ' ith a ompa'nying t tural informa­

tion, and publi hed in one of the urrent erie of publications. 
Hm e er if the data to be publi hed are oluminou , the author 
hould con ider alternati e ' ay of di tributing the data o as to 

make them a ailable to the public in a timely manner. 

2. If the data to b publi hed are t ti (for example, all geophy ical 
mea urement for a gi en quadran I ) , then the c n b opied 
onto a magn tic tape and nt to the ational e hni al Infor­
mation ervi e ( I ) for di tribution. hort de cription of 
content of the tap and th ph ical forme t in which the data 
are re ord d mu t a ompan th tape. I ha tabli h d 
qualif ing parameter for magnetic tape that ar ent to them 
for di tribution. The e parameter 'tre a ailable from th Survey's 
Computer Center Di i ion or from the author' neare t urve 
publi ati n -di tributi n unit. 

3. If the dat ba e i d 1nami , th au thor hould con ider allowing 
other go ernmental agen i and Ie t d egment of the public 
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to the data 

uthorization to a n data ba e mu t be obtained from th 
hi f (or hi authorized repr e tativ ) of the u1 

raining the dat ba e. Wh n th r que t i appro ed, the n w u r re-
ei e a n ti e of authorization along ' ith an a ign d ag n (u et--) 
ode and a count number for prop r id ntifi ati n. Informati n from 

the file i then a' ail able for th u er. 

" ithin the data ba e a 
and di pia 'ing lata. 

AuTOMATED BIBLIO R PHI S R HE, 

There are particular kind 
phic ear he can be made. 

mg 

Geologi al ur e ha a data 
ba e (or file) produ d b he 
fil pro ide world\ id m era e f the geo ien e literatur in 21 field . 
It co er appro imat I 3 000 journal and in Jude pe ial o era e of 
conferenc , m1 o ia, and major monograph . a h itation in the 21 
field can b ar h d in 13 ategori , though onl ight of the 13 can 
be indexed for rapid and dir t ear h. II information in a itation 
c n be reque ted through ariou print command . To p rform thi 
ser ice, Sur ey librar per onnel reque t ome u ful ke word or 
phra related to the ubje t of the ar h and a bri f narrati e de-

ription of the ubje t ar a. The need to kno\ the ear of intere t 
and al o wh th r n n- nglish itation ar ac eptable. 

In addition to GeoRef, the Department of the Interior pro ide bib­
liographic ear h er ice to "Chemi a! Ab tra t ' and 16 oth r biblio­
graphi data ba e ; information about the u e and co t of the e er ice · 
is a ailable from the Geological Sur e Librar . 
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CHARA TERI TI .s OF I TERA .)TIV 

TERM! AL 

fP TER 1 9 

OMPl TER 

Jnt ra tiv terminal fall into t' o major ategorie : tho that print 
data (t leprinters) nd tho e that eli play data (alphanumeri li pia 
t rmi1nl ) . ' el printer hav traditionall been u ed a interacti e 
t rminal be au e the 1 ' ere th onl t pe available. How ver in e it 
in eption in th middl 1960' the alphanumeric eli pia terminal ha · 
been a cepted a the ide·tl man-rna hine interfa e for a broad nnge 
of application . 

tel printer terminal 11a 1 be defin d a an devi e that combine a 
·erial printer ' ith a data- ommuni ation interfac . ke 'board i an 
important omponent of mo t teleprinter , though it pr ence i not 
r quired. rial print r 'tre o named b au e they print one haract r 
at a tim . D p nding upon whether or not the paper i me hani all 
tru k, uch printer are cla ifi d a either ' impa t" or "nonimpact.' 

In both t hniqu th re are t o ub ategori : "full- haract r' and 
"matrix" printer . Generall , full-character are more de irable bee u e 
of th ir high legibili t . In ontra t, haracter produced b a matrix 
printer on i t of a erie of dot . In t rm of peed and co t , the (ull-
hara ter impact printer i u uall th lea t expen i e in co t but the 
lmve t in operation. Nonimpa t printing techniqu , u h a the ink­

jet, offer in rea ed peed of op ration but at a much higher co t per 
terminal. 

he alphanumeric di pia terminal i a pure! electronic de i e 
who e operatin p ed i irtuall in tantaneou . Mo t of the e ter­
minal u e R a a di pla devi e; other t pe of di pla include 
light-emitting diode (LED), pia rna (ga ou) di pla , and liquid­
cr tal di pia s (LCD) . The alient feature ' hich the e terminals offer 
are reliabilit 1 (no ele trome hani al part), editing and formatting 
(ftexibilit ) , fa t operation (300 to l 200 character per second), and 
con enient output medium (no upplie, paper, or ink required). Hard­
op attachment ar a'ailable for ome of thee terminal, but the 

qualit of the printed matter i inferior to that produced by teleprinters. 
election of terminal hould be ba d upon the t pe of applications 

for which the terminal " ill be u ed . T leprinters hould be selected 
when minimum co t and (or) the need for high-qualit printing are 
the election ri teria. 

DocuMENTATION oF CoMP TER PROGRAM A n 

AuTOMATED DATA Sv 'TEM 

omputer program i a plan or routine con i ting of a erie of in­
tion for ol ing a probl m on a computer. utomated data s -

tem are compo d of a group or olle tion of logi all r lated omputer 
program ha ing to do ' ith a particular a ti it . 
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he planning, de _ign d elopment, 
da ta 

TH R 

om­
nt a 

hu , 
soft-

of documenta tion 
ar temponr in nature. hu th do ument tion normally r 1 r nt 
a nonpermanent form of I ubli a tion and hould not be on id red a 
part of formal publi a tion. Ordinarii the ar relea ed through the 
G ologi al ur e ' erie of op n-file r port or through IS. 

he Computer ent r Di i ion ha long r ognizcd the n ed for 
adequate do umenta tion. o upport thi need, p cial guidel ine were 
drawn up and publi hed a hapter of th u er manual. he 
guidelines " ere sub quentl augm nted b Federal Information Pro -
e sing tandard Publication 3 "Guid line for Do umentation of 
Computer Program and utomated Da t tern ," i ued b the 

at iona l Bureau of tandard on Februar 15, 1976. 
The material included in do urn nta tion dep nd large l on th , 

judgment of the originator. In de idin upon the material to in lude, 
the author hould take into on idera tion the need, the a udience, and 
bulk of the do urn nt. ater work and the co t in ol d must al o be 
con idered. i\ilultipurpo e comput r program ar xpe ted to be more 
thorough! document d than tho e of a ingl -u , exp rim ntal t pe. 

CoMPUTER-RELATED D1 TIO ARIE 

Authors or reader concerned with a omputerized pro e rna wi h to 
u e a guide in the under tanding and proper usage of computer ter­

. minology the two dictionarie annotated below. 

J ames, Glenn , and Jamc. , Rob rt C, 1949, Mathematic. dictionar : Prin c l<m , an 
Nostrand, 432 p. 
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An exhau ti v of term and prin ipl beginnin 
1rith tho c ' tending th ro ugh tho e of ab ·t r ct ma th ma ti ; 
inclu de an cxten ive cov r f tati tical term . Through this 'correla ted con -
den ation f m athematica l con ept , • • • th g neral r ad r can c m an 
und r tandin f concept in which h h no t been h led b looking up 
the unfamili ar t rm in t.h · defi nition at h nd and follow ing t.hi procedure 
do' n to familiar on pt ' (from " Pr fac ," unpaged ) . The dicti na1 ha · 
parti cular r 1 vance b au of the ad v nt f geomathematics. 

ippl , harl J. and ippl , Chari P. 1972, Computer dictionar h andbook (2d 
ed .) : Indi anapoli , H oward ' . am , 77 p . 
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B · LO~t ;-.; 1. L.\:-.-r. anti , N M Y ORe LA t\ 

b 

ba 

publi arion ha 
In titut . 

The rna jor · i ntifi ach antage of I i 
and oh r nt t of unit ' ho c u. " ill 

ompri e a con i tent 
ex han of data in man 

di ciplin where ' ngli h (U .. of mea ure ha e 
b en u ed. 

In i\Iarch 1973 of offi ial national adoption of I, 
i u d a memorandum whi h 
y t m would b obligator in 

1, 197. In ' report intended 
i ntifi audien m tri ( I) unit hould be gi en 

ubordinate En li h unit in par nthc e . In report 
intended primaril for the g neral publi m tri unit should be 
ubordinate in 1 o ition " the lir tive tat d. In reco nition that in 

cert in publi ation u e of th du I unit might pre ent diffi ulti 
authorit wa granted Di i ion Chief to wai e the requirement in 
indi idual in tance . 

In 1975 hen the -;'\1etri Con er ion twa pa ed b Congress and 
igned b the Pre ident, the United tate official! expre ed it intent 

to join oth r nation in u of I. The a t re ognize th n ed for a on-
er ion period until u h time a I an be u ed x lu iv ly. 

192 
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The U .. Geologi al urve fetric Panel, headed b a l\fetri 
oordinator "'a organiz d in 1976 to de elop pe ifi guid lin and 

h dule and to monitor progres in adoption of I unit for all 
cientific and mapping acti itie . On the Panel' recommenda­

tion in October 1976, the Chairman of the Geological urve Ex u­
ti e ommittee dir cted the u of onl I metric unit in the Journal 
of Re earch of the U. . Geologi al ur . During the con er ion 
period other urv publi ation rna u e either u tomar or I unit, 
d p ndin · u1 on th audi n e to which the are directed. Tov ard the 
end of the on r ion p urvey publication wi ll contain onl 
I units. 
The mo t frequent! u ed I and u tomar unit and factor for 

their interconversion are gi en in the following table. 

TABLE 3.-Conve?·sion facto?·s jo1· I met1·ic and U.S. cu tom,a?·y units of 
measu1·ement 

[SI (International y tern of Units) a modernized metric system of measurement. An asterisk 
after the last digit of the factor indicates that the conv r ion factor is exact and that 
all ubsequent digits a1· ze1·o: all other conve1·sion fac tor have been rounded to four 
s ignificant dig its. U e of hectar ( ha) as an alternativ nam for sQuar hectometer (hm2 ) 
i · restricted to the m a urem nt of small land or wate1· areas. e of liter ( L) as a pccial 
name for ubic decimetet· (dm:l) i restricted to th measurement of liquid and gases. No 
prefix other than milli shou ld be used with lit r. Metl'ic ton ( t) a a name for megagram 
(Mg) sh ou ld be restricted to commercial u age, and no prefix s should be used with itl 

A. Fa ctors for converting Sf met1·ic mtits to . customary units 

T o onve1·t from 

millimeter (mm) 
meter (m) 

kilometer (km) 

hectometer2 (hm2
) 

kilometer (km2
) 

centimeter (cm3
) 

decimeter1 (dm3
) 

hectometer (hm3
) 

Length 

inch (in) 
foot (ft) 
yard (yd) 
mile (mi) 

To 

mile, nautical (nmi) 

Area 

foot2 (fe) 
yard2 (yd2

) 

acre 
acre 
mile2 (mF) 

Volume 

inch3 (in3
) 

inch3 (in3
) 

pint (pt) 
quart (qt) 
gallon (gal) 
foot3 (ft3) 
foot3 (f ) 
yard3 (yd3

) 

gallon (gal) 
barrel (bbl), (petroleum, 

1 bbl=42 gal) 
acre-foot (acre-ft) 
acre-foot (acre-ft) 

Mult\ply by 

0.03937 
3.281 
1.094 
0.6214 
0.5400 

10.76 
1.196 
0.0002471 
2.471 
0.3861 

0.06102 
61.02 

2.113 
1.057 
0.2642 
0.03531 

35.31 
1.308 

264.2 
6,290 

0.000 107 
810.7 
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TABLE 3.- Conve'rsion facto?·s for I m et1·ic and .. cu tomary unit of 
m ea urem nt- ontinued 

To convert fro m To 

Volume per unit time {include flow ) 

decimeter, per second 
( dm"/ s} 

meter3 per econd ( m3 I s ) 

g ram (g ) 

k ilog ram (kg ) 

megagram (Mg) 

kilopascal (kPa) 

kelvin (K) 
degree Celsius ( oc) 

f oot1 per second (fe / s) 
gallon per minute 

(gal / min) 
barrel per day (bbl / d), 

(petroleum) 
foot~ per second ( ft3 I s) 
gallon per minute 

(gal / min) 

Mas 

ounce avoirdupois ( oz 
avdp) 

pound avoirdupois (lb 
avdp) 

ton, short (2,000 lb) 
ton, long (2,240 lb) 

Pre sure 

pound-force per inch2 

(lbf/in2
) 

atmosphere, standard 
(atm) 

bar 
inch of mercury at 60°F 

(in Hg) 

Temperature 

degree Fahrenheit (°F) 
degree Fahrenheit ( oF) 

1 Temp oF=1.8 temp K - 459.67. 

Mu lti p ly by 

0.03531 
15.85 

543.4 

35.31 
15,850 

0.03527 

2.205 

1.102 
0.9842 

0.1450 

0.009869 

0.01 * 
0.2961 

B. Factors for convert ing . crtstomanJ un its to I m etric un i ts 

Length 

inch (in) millimeter (mm) 25.4* 
foot (ft) meter (m) 0.3048 
yard (yd) meter (m) 0.9144* 
mile (mi) kilometer (km) 1.609 
mile, nautical (nmi) kilometer (km) 1.852* 

Area 

foot2 (ft2
) meter2 (m!! ) 0.09290 

yard~ (ydl) meter2 (m2) 0.8361 
acre meter (m!! ) 4,047 

hectometer (hm' ) 0.4047 
mile2 (mi2

) kilometer (km2
) 2.590 
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TABLE 3.- Conversion factors for SI ntetn"c and U . . cu tontar y unit of 
m ea u ?·em. nt- ontinued 

.. customary uniLil to I m tr ic tntils-Continued 

T o con vert from 

footJ (ffl) 

yard3 (yd3
) 

pint (pt) 
quart (qt) 
gallon (gal) 

barrel (bbl), (petroleum, 
1 bbl=42 gal) 

acre-foot (acre-ft) 

To 

Volume 

cen timeter'1 
( cm3

) 

decimeter ( dm~ ) 

decimeter3 
( dm~ ) 

meter3 (m3
) 

meter3 (m3
) 

decimeter3 
( dm3

) 

decimeter, (dm3 ) 

decimeter (dm3
) 

meter3 (m3
) 

meter3 (m3
) 

meter (me) 
hectometer (hm3

) 

Volume per unit time (includes flow) 

footJ per second ( ftJ I s) 

gallon per minute (gal/min) 

barrel per day (bbl / d), 
(petroleum) 

ounce avoirdupois ( oz avdp) 
pound avoirdupois (lb avdp) 
ton, short (2,000 lb) 
ton, long (2,240 lb) 

pound-force per inch!! 
(lbf;in~ ) 

atmosphere, standard (atm) 
bar 
inch of mercury at 60°F 

(in Hg) 

degree Fahrenheit ( °F) 
degree Fahrenheit ( °F) 

decimeter per second 
( dm3/s) 

meter per second 
(m3 / s) 

decimeter3 per second 
( dm3 / s) 

meter3 per second 
(m3 /s) 

decimeter per second 
(dm3 / s) 

Mass 

gram (g) 
kilogram (kg) 
megagram ( Mg) 
megagram ( Mg) 

Pressure 

kilopascal (kPa) 

kilopascal (kPa) 
kilopascal (kPa) 
kilopascal (kPa) 

Temperature 

kelvin (K) 
degree Celsius ( °C) 

Multiply by 

16.39 
0.01639 

28.32 
0.02832 
0.7646 
0.4732 
0.9464 
3.785 
0.0037 5 
0.1590 

1,233 
0.001233 

28.32 

0.02832 

0.06309 

0.00006309 

0.001840 

28.35 
0.4536 
0.9072 
1.016 

6.895 

101.3 
100* 

3.377 

3 Temp K= (temp °F + 459.67) / 1. 4 Temp oc = (temp °F - 32) /1.8 . 
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mo. t fr q u ·tul u ·cd in th cliff r nt fi ld 

d. Th t m nit 

for d finiti n and nom n­
unit · o f the m tri 

d ' nit . " 



SIG IFICANT FI URE 

um ri a! data u ed in re ording ob cr arion or in ol ing prob-
ldom h number g ncrall are rounded off and on-

of ome true alue. ot onl th data but 
al ula-

be gi en to the ignifi ant digit in­
op ration performed 

on it. 

a general rule th number of ignificant figure re ulting from 
cal ulation in ol ing imple aritltmeti operation on mea ured 

hould not xceed th numb r of ignifi ant figur of th 
ntering into th a! ulation. In performing th 

more ignifi ant figure ma be retained in the 
mor a urat number than ar pr ent in the lea t ac urate number. 

The digit 1 through 9 are al a ignificant regardle of their po i-
tion in a number. h digit 0 i ignifi ant wh n it o urs between 
other ignifi ant digit but not " hen pia d at th right or left of a 
number to fix the location of the de imal point, becau e that location 
ma be hang d b hanging dimen ion for xample, gram to milli­
gram . t the ri ht of a number 0 i ignifi ant if it indicates actual 

, but not if it i u ed onl to complete a rounded number. For 
exampl , the number 0.0046 ha onl two ignificant figure , but 4 103 
ha four ignificant figur . In a number u h a 53,200 e do not kno~ 
the number of ignifi ant figur unle e know whether the zero at 
the end " ere a tuall determined. b experim ntal m an . o remo e 
thi ambiguit the numb r ma be written a 5.3200 X 104 if the zero 
are ignificant, and 5.32 X 104 if th are not. U e of fi e ignificant 
figur indi ate that th author know that the two z ro ha e real 
meaning. on i nifi ant z ro hould n v r b u ed at the right of the 
de imal 1 art of a numb r. In tabul ting data, an alternati e i to li t 
onl the ignifi ant figure , th up rfluou zero being ab orbed in the 
gen ral h ading, a follow : 

197 
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pecimen 

A 
B 
c 
D 

0 A THOR 

T ern..p 'rature 
( o X 10a) 

1.4 
2.0 
1.8 
1.2 

Ro NDI GOFF NuMBER 

con i tent pr edure hould b followed in rounding off number 
ton ignifi nt figur . 11 dig·t to th right of the nth digit hould be 
di arcled, a illu trated in th following ix e ampl of round cl num­
ber , ea h of ' hi h ha onl thre ignifi ant figure : 

E .·ample 

1 
2 
3 
4 
5 
6 

0 'riginal numb ?' 

0.32891 
47,543 

11.65 
22.75 
18.05 
18.051 

Rounded number 

0.329 
47,500 

11.6 
22.8 
18.0 
18.1 

If the fir t of the di ard d digit i gr ater than 5, add 1 to th nth 
digit (example 1). If the fir t of the eli ard d digit i le than 5, 
lea e th nth di it uncha n e l ( xampl 2). If the fir t of the eli card d 
digit i 5 and all the follm ing di it ar zero, round off to the neare t 
e n numb r (exampl 3- ) . If th 5 i follow cl b n of the digit 
1 through 9, add 1 to th nth digit (example 6). 

If th cliff ren b tween u e i e number i more important than 
the total or a erag , it rna be de irable to round con i tently in one 
dire tion a ll numb r in "hi h the fir t dropped digit i followed b 
zero onl , in tead of rounding to the neare t e en number. 

In pr enting nun erical da ta, onl tho e digit that con ey a tual in­
formation hould be i en. The Ia t digit hould repre ent the uncer­
taint in the data. Unle tated otherwi e, it i gen rall a umed that 
the Ia t ignifi ant figure i un erta in b on unit. To illu trate, if the 
length of a drill or i given a 3.12 em, it i implied that the true 
length i 3.12±0.01 and i thu somewhere between 3.11 and 3.13 em. 
If the uncertaint in the la t figure i appre iabl different from one 
unit, attention can be called to the uncertaint by expre ing the mea -
urement at 3.12 ±0.03 em. 

pe ial problem ari e in con erting Engli h-to-metric or metric-to­
Engli h unit . The e problem can be a oided if (a) the precision of 
the ·original mea urement i tated and (b) the author adhere tri tly 
to the oncept of ignificant figure . Nio t reader will as ume that the 
fir t-Ii ted number repre ent the tern used for the actual measure­
ment, hence hould not be confu ed b recon erting the econd-li ted 
number. Thu , the tatement "500 ft (152 m)" mean a precision of 
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"500± I ft, " not the " t: 0±3 ft" that' ould re ult from on erting the 
152 m back to feet. 

ABSOL TE AND RELATIVE ERROR 

The ab olute error of a number or mea urement generally i defined 
a the numerical differen between the true alue and the approxi­
mate value a gi en b the number or mea urement. The relati\e error 
an be defined a the ab olute error di ided b the true alu of the 

quantit . he true index of a mea urement is expre ed b the rei ti 
error whi h in turn is indicated b the number of ignificant figure 
required to expr the mea urem nt. For thi rea on, the number of 
ignificant figures i itall) important in reporting mea ured or om-

puted quantitie . 
he follm ing exampl illu trate the diff ren e between ab olute 

and relati e rror . ume that the I ngth of a carefull prepar d 
core of rock 2 in. long ha been mea ured to th n arest thou andth 
of an in h and that a mile of railroad tra k ha been mea ured to the 
neare t foot. The ab olute error are 0.0005 in. for the core and 0.5 
ft for the track, " he rea the relati e error are, r pecti\ el , 

0.0005 

2 

I 0.5 1 
-- and--=---
4,000 5,2 0 10,560 

The track mea ur ment i relati el better. 

ARITHMETIC 0PERATIO 

simple arithmetic operation uch a addition or multiplication 
rna affect the number of ignifi ant figure in the resu lt. In addition 
and ubtra tion the location of the d imal point pla an important 
role in the retention of ignificant figure . The general rule can be 
illu trated thu : uppo e it i de ir d to add the number 120.632, .14, 
9 0.3, and I,401.0023, each numb r being corre t to it la t figure. In­
a much a the third number li ted i orre t onl to th fir t de irnal 
place, it is meaningle to retain more than two d cimal pla e in th 
other number . on equentl 

120.63 
.1 4 

980.3 
1,401.00 

2,51 .07 

and there ult i rounded to 2 510.1, or to five ignificant figure . Note 
that onl n d imal pia e i retained in the urn and that the number 
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of ignifi ant figur , number f ignificant 
figure in two f th dur of r unding off 
applie to m a ur ment but not to ' hole numb r that arc corr t to 
the la t di it . If the" hole number in th ex mpl gi en bo e applied 
to individual p ron or digit and repr nted ount that wer or-
re t to th Ia t di it, th ' ould b hm n thu : 

120 
8 
0 

1,401 

2,509 

and th tot 1 would not b 
If mall numb r are add d to (or ubtra ted from) larg numb r 

of limited a ura , the total hould retain no mor ignifi ant figur 
th an ar ju tified b the a ura of the larg r numb r . F r xampl 
in adding 35 ,000 (good to onl thr fi ur ) and 1,420 (good a l o to 
thr figu re ) the um i 357,000, not 357,420. h figur that ar 
dropped are within th limit of rror of the Iarg r numb r and ar 
meaningle in the um. B the am r a oning, the addition of a er 
large group of n tmber of limited a ura annot produ e a total mor 
accura t tha n there p ti e item . herefore, if e era! hundred object 
ha e be n weighed indi iduall ith an accura y of thr figure , the 
total weight of all the obje t hould be rounde off to thr e ignifi ant 
figure . 

In ubtra tion , the number of ignifi ant figur in the differ nee ma 
be on iderabl r du d if th numb r are clo e to each oth r in nu­
merical al ue. uppo e O.ll 9 i ubtracted from 0.1204. h differ n e 
i 0.001 5, ' hich contain onl two ignificant figu re . 

In th multipli a tion or di i ion of two or more approximate num­
ber of differ nt ac ura ie , the more a ura te numbers should be 
rounded off o a to ontai n on more igni ficant figur than the lea t 
ac urate number. In thi pro edure, the rror f the product i due 
a lmo t ntirel to th error of the lea t accur te number. Therefore 
the fina l re ult hould be giv n to a man ignificant figure a are con­
tained in the 1 a t a cura te numb r, and no more. illu tra tion , two 
calculation m be gi en: 

103.24XO.OO 1 = 103x0.00 1= 0. 3 
56 .3 56.3 

--=25.2 
2.23612 2.236 

In computing with logarithm , no more decimals need be retained in 
the ma nti a of the logarithm than the number of ignificant figures in 
the numerica l fa tor tha t enter the computation. Thu , log 352.3 
= 2.5469. It i ometime easier to u e logarithm direct! from the tables 
without rounding off, but the re ult of computation should ne er be 
pre ented a being more accurate than the origina l data. 
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ExAMPLE OF Mr E OF Sr NIFI A T Fr RE 

It i impo ible to obtain a result more accurate than the data u ed. 
hu the number of ignificant figur of the re ult cannot b greater 

th n i ju tified b the lea t ac urate number entering into the cal u­
lation. In pite of thi rule, th re are man example of publi hed data 
that contain an in orre t number of ignificant figure . 

l\Ian e timate of or re en e are arried to a man a six ignificant 
figur - for exam le, 123 415 ton . u h a number gi\ e a puriou im­
pre ion of accurac , if not a u pi ion that the e timator i incom­
petent. To ee the falla , it i onl n ce ar to on ider how re er e 
tonnag 'tre al ulated. he timated olume, ·whi h i u uall deter­
mined from drill-hole information i multiplied b the den it of the 
ore. t b t, the olum an be d termined a curate! to onl three 
ignifi ant figure, and probabl to no more than no. The den it) of 

the ore rna be corre t to two ignifi nt figure . Con equentl , the cal u­
lation of the e timated tonnage an produce no more than tl o ignifi­
cant figure . The figure in the foregoing example hould be gi en a 
I20,000 tons . 

Again the depth to a geologi tru tur , a omputed from gravit 
determination , might be given a I3 ,0 I6 ft. If, a i u ual, this figure 
"\va al ula t d on the a urn ption of a den it ontra t for the ore bod 
good to onl t' o ignifi ant figure the figur hould be reported a 
'about I3,000 ft. ' ' 

Report on re ult of hemi al anal pro ide et another illu tra-
tion. 1 'pi all th r ult · might be r ported a I061.39 for 0 4 • 0.90 
for a, and 205.62 for Cl all in milligram per liter (mgj L). Ea h of 
the number ontain five or ix ignifi ant figure wherea the ana­
l ti ·tl pro dur · u d ju tifi d on! two or three. ·Moreover, oncen­
tration of mor than I 000 mgj L are cu tom ril reported to onl three 
:i nifi ant figure ; for on entration between IO and I,OOO mgj L onl 
' hoi number ar report d. It follow that the abo e re ult should 
b li ted a I060 I and 206 mgj L. 

Certain other field mea urement orne of th m crude, are improperly 
reported to a great r number of ignificant figure than would be ju ti­
fied b th mo t refined laborator method . In these a well a in 
laborator mea urem nt are hould be taken to u e a man signifi­
cant figure a are ju t ified, but no more. 

In an unre 

rtiar unit a mor a 
ul tion of th thi kne 
f trike and dip al ng a m a ured tra r e in­

ontain man uncertaintie ( xa t amount and dire tion of 
dip, magn ti d lination nature of e po ur and oth r) whi h are 
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il le to e 

, are .r -

REJ TI I 0 ISTE T ERRATI DATA 

In a rie of mea urem nt , it i not unu ual to obtain on or mor 
that differ ' idel from a ll the other mea ur m nt . The ue tion then 
ar i e a to wheth r the ab rrant ob er a tion hould b omitted or in­
clu d in furth r analy i of the data . 

n ob er at ion hould not be di arded ju t becau e it appear to be 
in orre t. trange and 1\!father (I 66, p. IS) ummarize a imp! 
method of de iding on e lu ion or in lu ion. 

REFERE E 

. tran e J. ~ ., and l a th r , Br ·ant , 1966, Th · . ignifi an · of numbers and th · 
reporting of num rica! valu . : \ i k burg , Mi . . , rm ngin r , ., ater· 
wa ·. E ·perim nt tation Mi c Jl aneo u Paper 5-770, 20 p . 



PRES RE EA E 

B DONO\' A B. LL y 

h writing and di tribution of report fulfill onl part of the ur­
e ' general mi ion to publi h and di ruinate information about the 
ation ' natural r our e and natural hazard . nother produ t, the 

pre relea el i u ed regular! to ommuni at earth- i n e information 
to million of people through th wide ariet of print and electroni 
n w m dia. 

In a I racti al en e, pr relea es ar good for the Geological ur-
e . In the our e of natural ent I the urve i bound to get orne 

bad pre . on tant How of rei a e can help to explain the wide 
range of good work w are doin and help to dilute the o a ional do 
of bad pre and mi under tanding. 

Pre r lea e are not, howe er1 ju t publi it tool . The are an 
int gral part and mean of fulfilling th ur e mandat ' to publi h 
and di eminate inform tion.' h are the m jor mean of reaching 
the larger 1 audience be ond the tight ircle of our fellow ientist . 
The for e u to write and xplain our t chnical re earch nd finding 
in term th t our bo e -th gen ral public, the ongr I and the· co­
op rator -can under tand and appre iate. For man 1t1zen the are 
th onl our e of information on the role of the earth cience . 

Press relea are not limited to announ ing th re ult of n w r port 
i ued b the Information Offi e part of the Director Offi e at the 
U . . Geologi al urve ational C nter. uthor of Sur e report 
ha a re pon ibilit to k ep the Information Office appri ed of up­
coming report or oth r significant e ent I to help draft word when 
n ar and e en to i ue local ba i -data rei a es through appropri­
ate channel a outlin d in the ur e ·Manual ( M 500.5) . 

Pres relea e are not limit d to announ ing the re ult of new r p rl 

but can announce an thing pot ntiall new worth for which the ur-
ve i the logical pok man: new project hang in per onnell or th 
occurrence of natural e ent u h a flood or earthquake I to name a 
few. dditional information or guidan e i a ailable from the Infmma­
tion Offi e. 

h r lea dat on the front of th r I a e i an important part of 
n w -media format nd op r tion . 1o t editor appre iate a et date 
of relea and will hon r that dat . he et date al o let th r porter 
know how mu h tim th ha e to xpand on our tor b fore th 
ne\' ' ill reak. If the tor i too hot to allow lead time- uch a 

203 
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writing pr 

the date of 
tor 1. . (If 

no d p ak-

om of th 

nited tate D partment of the Interior 
EO LOG IC L R EY 

(Your add r ess he r e ) 

(Your name he r e) 
PHO E: (Your phone 

numbe r he r e ) 

For r e l ease : (Put here a date at l east 3-5 days a f t e r mailing) 
or 

For releas e : UPON RECEIPT ( Prepa~d: Put here date of mailing) 

BANG ! BANG ! BANG ! 
(Short, cat chy , but honest title summarizing the hard news) 

Again bang bang bang--catch the editor with the first paragraph : 

catch him by telling him why this press release is of interest to his 

readers; why the information is timely and should be used now . You have 

to do this with facts, not with exuberant adjectives . The editor has been 

around too long to be impressed by ballyhoo, and he is too busy to read 

paragraph after paragraph searching for the meat of the release. Catch and 

hold the editor with the first ten words of the first sentence, and then 

finish the sentence by giving credit to the U.S . Geological Survey, 

Department of the Interior. 

Now that you have the editor's attention, expand on the news presented 
in the first paragraph; start filling in the particular who, why , what, 
when, where, or how that will convince the editor that his readers will want 
and need to read the hard news contained in the press release. 

The second or third paragraph is a good place to acknowledge your 
cooperators . But don't lose the editor with a lot of backscratching. 

According to most pre s s-release writers, "By the time the editor 
reaches the fourth paragraph, he's looking for some single authority 
he can .quote. Someone who can present the facts in a short pithy way as 
if .he were talking directly to the reader. Someone who can add human 
interest to the release. Someone who can give the editor quotable--and 
believable--quotes." 

(more) 
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The release should be written at a level that your wife, your teenage 
son, and the accountant next door can understand. Read the release aloud 
to yourself, to your wife, to your secretary. Can they understand your . 
words ? Write in short paragraphs. Write in short sentences. Use familiar 
words. Write to be read. 

By now you have given the editor the heart of the story. In the 
remaining paragraphs you can expand on the hard news, but don't save any 
vital facts to last. From here on the paragraphs are more and more 
expendable and may be sacrificed to fit the space available. 

To help prevent errors in retyping, complete your paragraphs on a page 
and don't split words at the end of a line. Double space the first 
paragraphs to give the editor room to edit and rewrite. 

If appropriate, at this point you would list the title, authors, series 
and number , and availability of any report: Copies of the ___ -page report, 
"Title of Report," by Author's ame and published as U.S. Geological Survey 
whatever o., are available from---------------------------------------

If you have a collection of interesting facts you would like to cram 
into the release, run them as separate filler items at the end : 

* Whenever possible, include illustrations with a release. Simplified 
maps and photographs showing scientists in action or visiting 
dignitaries are a few possibilities. 

* To be fully used, a release must reach all the right editors or 
desks. Do not send a story just to your favorite reporter; you 
will lose more media friends than you will make. Do work with the 
Information Office to develop a good mailing list. 

* If a page is to be followed by another page, put "(more)" at the 
bottom of the page . And finally , end the release with a mark that 
lets the editor know that you are done: 

II 

(Note to Editors: Sometimes in this space, between parentheses, there 
is a " ote to Editors" that might advise them of the availability of 
a photo or a special contact for additional information.) 
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ate pun tuation i, 
ing lear. 

LI H I 

We peak and write in nten e, whi h on i t of ubject, pr i ate 
obj ct if appli ab le and the modifier of the e three entenc element . 
In the ba i relation of word within the nt nee toea h other there i 
wide re ognition and a ptan e of what i 'right" and "wrong." Thee 
a pe t of language u age loo el ailed "grammar," remain almo t 
con tant. En li h i a li ing language and it ocabular grow and 
change rapidl , but the grammatical tructure of the language has 
changed little in the ix hundred ar in e the Priore , the Par on, 
a nd the Wife of Bath made their pilgrimage to Canterbur . Pun tua­
tion and peiiing ha e changed a great deal in the la t six centuries, but 
there i now al o f irl ' ide agreement a to what i correct and in­
corre tin the e me hani al a pe t of language, and the an be learned 
and applied' ithout too mu h difficult . 

206 
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It hould be noted, howe er 
ma not ·eem logi a l. That i , 
au e ' thi . ' i true, that,' whi h 

fore and likevJi e tru ." here 

Th r i no t rror, Ca iu , in ·our Lhr a . 

207 

li ti 
rna find 

Th r i a tile in the affair of m n , whi h , tak n at th flood. I ad on to 
fortune. 

I th r no balm in Gil ad? 
Thi i m b Iov d on , in wh o m I am w II pi a d . 
It i not on! fine feath r that make fin bird . 

The e r arrang m nt, but then 'aint 
:;\Iatth ' , and 01 '" r not "'ritin Prof ional Pap r 
Geological urve . 

\ 
lau 

THE s BJE T A D THE PREDI ATE 

ea h 
e or 
on-

t, no matter how far the two 
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Th toxic plants n a ti,·e to th fl !-
plain pa LUr a uld make th imbal -

( the trac 

n-

h uniqu topogra ph of th 
m un tain a nd th ori nta tion of it 
h r wall t nd to inhibit rainfal l. 

he fir.t o f th 

ord of th tor-
a h a 

' ar. 

of the harl ton area ar 
to b ava ilab l in far h 

r . car h. n\·iro r -
m nta l m o nitorin g , a nd cl at.a - ath r ing 

u d in oping wit h n at ura l-r -
o ur probl m . 

2. par ntheti al expre 10n do 
entence: 

TH R ' 

Th taxi pl a nt · nati' · to tit · fl ood-
plai n p a tur o uld m ak th · im bal-
an of th I m n~ ' or , hut 
h a ,· , in o ur op inion, m ad· o n! minor 
o ntributio n to th int •rfe r •nr sy n-

dmm. 

h · uniqu · topogra plt • of th e 
mourrt·l in and th e or i nta tion of it: 
shee r wa ll t ' rHI to inhibit rainfa ll. 

Th un adju t d rc ord . of th • . lor­
·tg gag· : how th m trnt a in ar a h a~ 

a \· ra d 45 1 in h e. of rain ·t · ar. 

of 
b 

a ri a l pltotog­
m · nti o n a l m appi ng t h ­

di t rtion - orr l cl 
photoima m ap . 

ar h , n vir n -
m •nta l m onitoring, a nd data -ga tl1 r ­
in ar u d in o ping with n a tura l­
r our e pro bl m . 

not a ff t the predi ate of the 

A ch ild , and p rhap al hi p ar n f ar th unknown . 

The lo ng- tanding a ppli at i n , a nd 
all po sibl of i 
proval , h a \' 
th fin a l n vironm nta l tate-
m nt. 

Th a nd 

on­
b n 

Phra e introduced b a well a ," " in addition to " and "together 
with' are ah ay paren th ti a l, whether or not et off b comma . 

3. The pred icate agTee with it 
noun () : 

Long p r iod . of qni t p ara t d b 
m ajor ca rthquak prohabl th 
n a tur q f thi . . m nt o f th fault. 

ubj ect, not with the predicate 

L on p riod o f qui t s parat d b y 
m ajor a rthqu ake p robabl a r the 
n a tur f thi m ent o f th fa ult. 

If the corre t grammati a! u ag produ e und . irabl a' k"' ard-
ne minor rewording will u uall produce a more euphoniou 
sentence. 

is lar ·I a ngular Th ton m att r i m ad up large-
of a ng ular blocks o f lime tone. 
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The la rge a cum ul ation: of ·a wtlu t 
ar a er iou dang r. 

Th Jarg · accumulation of ·awdu t 
con titute a eriou dang r. 

The sand t ne trata are an x- The and t n tr ata form 
ampl o( th on tin nta l d ·po it in ampl of th 

th at area. 

ex­
in 

th at ar a. 

4. ertain noun a nd pronoun 
plura l erb a pr di ate 
ten e. If the 
ext nt r pr 
b ingular ; item are 

ingular or 
the m a nin · of the en-

the erb 
hould be plural. he following 

None of th mine w r op 11. 

o ne of th e ore conta in gold. 
Non w re injur d. 

(" bout 3,000 ton ·· m an a 
not m an 3,000 

o n " ric ") 
n the indi iclual tudi 

( ltllough the term 
n titution , i t i now n -

' no on , ' " no p ron" or "no­
an. " no p r on " or " no thing ." 
for " none" in ome entence to 

No o ne ' a injured . (Emphati : Not o ne wa injured .) 

"Each' and "ever ·· are u uall in ular in u ag . 

V rb 

Ea h m an ' ill stand hi s po t. 
E cr p cci i rcpr entcd . 

PROBLEM WITH VERB 

d b 
ub-
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Mood 

indi 
xpr . ion of ommand) and 

or ondition ontrar 

equivalent." 

But if th ur 
not under tand th ubjun ti\' 

not hinder the progre . of hi 
not unci r tand the ul jun ti 

ntleman" who, 

ha e li ed and 

ten e 

The up nisor a k d that he con ider (not con id r ) r pealing the ' P ri -
m nt. 

If he were (n ot "a ) certain of the outcome, he would proceed. 
If a imilar arthquake ' er to o cur in the c ntral Mi i ippi \'aile , it would 

pr babl cau ,. re damage. 

All other ubjuncti e erb ha th ame form a indicative erbs: 

If he had n certain f the outcome, he would have proceeded. 
If a imilar arthquake had curr d in the central Mi i. ippi all , it ' ould 

probably ha e cau d vere damage. 
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The ubjuncti e i economicall meaningful when u ed to expr a 
, i h, an un ertaint , or a condition contrar to fact: 

B 

If that h 'P the i should be correc t, all our pr viou concept 
valid. 

be COlT t , all our pr viou concep arc invalid. 

would l.> in-

If that h p th 
If that h po th \\ere COlT ct, all our pr viou one p would be invalid. 

indicate that he does not 

rb: 

If that h poth e i i corr t, all our pr iou cone pt arc invalid-and I don't 
beli v the ar . 

If the imperati e mood i u ed, it hould be u ed on i tent! ' here 
it i appli able. Don' t, for in tan c gi e orne teps of a pro edure in 
the indicati e or ubjuncti e mood and then hift to the imperati e, or 
i e er a. ( ee a! o "Parallel Con truction " p. 236.) 

Choice of tense 

Verb whether the action or tate of being ha happened 
(pa t tense ) , i happening (pre ent ten es), or will happen (futur 
ten e ) . B adding appropriate a uxiliari to th main erb, the ' riter 
an identif the general time frame and equen e of o currence: 

H gav , wa givin • had ri \'Cll , h ad be ' ll i\·ing. 
H giv . i iving. ha gi n , ha. b n g iving . 
H will gi\' , will be giving, will ha,· giv n,' ill han: l.> en giving. 

orne of these a ti e- oi 
\Oice form : 

erb form have corre ponding pa 

He ' a giv 11 , wa being giv n , had b n gi ,· 11. 

He i gi , ·cn i b in g iv n , h a. b n gi,· n. 
H will be giv n , will ha,·e been given. 

The following adv i e by an unknown author is quoted for considera­
tion b urve writer : 

I. • xperimental fact . The experimental fact hould be given in the 
pa t t n . (F r example: Th plant grew better in than in 
B: the dr wei ht ' a gre ter in than in B.) 

2. Pre ntat ion . The r mark about the pre entation of data hould 
be main! ' in th pr nt t n e. (For exam pie: Diagram hm, ing 
ield re illu trat d in figur 3. The e ond olumn of table 2 

r pre nt the dr weight of top .) 
3. Di u ion of r ult . Di u ion of r ult rna be in both the pa t 

and pr cnt ten , wing ba k and forth from the experimental 
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4. 

1 

ammonium alt. 
add d w the d t 

A TH R 

ten . 

' o further ugg tion a to h i e of L n arc o ered: 

hould, of 

1. Pre ent and pa t ten e hould not be u ed int r hang abl with 
bibliogra1 hi refer n e a : " mith (1960 p. 44) report • • •; 
he tated • • •. ' ith r pr ent or pa t t n · i permi ibl , but 
on i t nc hould b maintain d. n ea il follow d plan i to 

u e p t ten e for th indi\ idual, ' heth r livin or ad and 
pre nt t n e for th book map, hart or oth r inanimate refer­
en e that will e i t indefinite! , a : "Bro n (1965 p. 261) tat d 
belie eel, implied, indi ated • • •; hi figure 6 how • • '*'." 

2. If an a tion or tate of bein ' a compl t d in the p t that fact 
hould be made lear. If th imple pa t ten e i appli able, u e 

of th pre ent p rfe t i onfu ing: 

writ r m a nt that in hi fi ·1<1 
r adcr doc. not kn ow wh thcr 

four unit •. \\ rit 

b ' two anal ti m thocl. . (n · 

Sequence of tenses 

Verb in imple and ompound entence have independent! com­
plete meaning , and th que tion of the time r lation of one action or 
tate of being to another doe not ari e: 

He came terda . 
He cam e terday, and the \ ill leave tomorrow. 
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But ' hen ubordint te dependent lau e i add d and th nt n 
becom complex or ompound-compl , , att ntion mu t be giYen to th 
relation, in tim and logi , of the verb( ) in th dependent clau e( ) 
to the v rb ( ) in the main clau e( ): 

" poke to him b for · w kn w that he had 1e. igncd. 
, u h data uggc. t that om of th . c faults will .lip ag·1in (or .. ma !>lip again .. 

or " h a \'e lipped bcfor ," or other) . 
\\' ugg ' t that further r -carch be UJH.krtaken in thi . area. 

If an indi ati' or pre ent ubjun ti,· ' rb form i u ed in a ondi­
tional lau e, any appropriat v rb f rm ma ' b u ed in the on Iu ion. 
If th ndition i tat d in th pa ·t ubjun tiv , a. pa t ubjun tive 
au ' iliar ' verb i r quir d in th onclu ion: 

If th at i not o, I will tell you. 
If that b n ot . o, I will tell ·o u . 
If it w r not . o, I would h a ,· told ou. 
If adcquat data w rc a\·ailablc, uch fault .lip would b pr dictabl . 
If ad quatc data had been a \ a il abk, :u h fault . lip would haH· been prc ­

di ctabl . 

If the nt n e ha · 
p rpl ing, i probabl , 
brok n up: 

man ' !au that orr t hoi e of ten is 
too long or too ompl x and houlcl be 

. mith belie\· ·d th at the ·mpla em ·nt had air ·adv o u1 r ·d wh('ll th Lara mid~· 
m ountain-building activity b gan and that it ther for prcdat cl the !at r 
p riocl of fluvial dcpo ilio n huL wa. OJ1lt'111pCJranemr · \\·ith an earli e r ckpo i­
ti on , all rcmaim of whith h:t\C' hen eroded. 

Voice 

The pa i' e voi e ha had a rath r bad pre : a the · weak t part of 
our Janguag ·· ( 'Ha-re p. 61), perhap b au e ito ur o fr qu ntly 
in ' hat i called " ·oyernmente " or, more itTe' er ntl ' 'gobbledy­
gook . But other ' rit r. holl that " h ' ngli . h p i' i a powerful 
verb form ' (·van. and • t n , 1 ;-7, p. 3:J7) . A third ' rit r a that 
the pa ive voi " i an important on i ration ...... parti ularl r in 

ientifi writing where th thing that ha be n I ror 0 ed d \'Clop d, or 
h pothe ized is of n mor important than th agent doing the pro­
po ing, d velopin ·, and h ·p th i1.in " (Bell ~ Iephone Laboratori 
1967, p. 51). 

he pa. ive voi c i. g n rall mor imp r onal and more formal than 
th a tive. How ,. r th h i e betw n th t' o u. uaJl r depend on 
' hat the writer' ant t empha iz : who ('- hat) performed the action 

r who (what) r iv d the a ti n. 
Onl one ugge tion i. off red: Don t hange voice in mid lau e or 

in mid ompound enten e; ·ou rna ' onfu e th reader and ' OU def­
initely will violate th prin i pie of parallel on tru tion (p. 236) . 



214 GE IOl\' . T A HOR 

Th \'Ug. ontain 1\() gold and Th ug contai n no old and do 
th L nor of th " in 
aff L d b th m. 

Th working. wer 
c amina tion of th m 
m::~d. 

ha. not h n 

lo d and 
ould not h · 

hi . con i t. l:lrg I of hale 
though mu h . and ton and lime-
. ton arc in lud d. 

not aff t th t nor of th · , , in . 

Th \\orking w r lo d ·tnd could 
not be xamin d. 

tone. 

h compan took ov r th Prim- Th compan L ok ov r th Prim -
m . ' laim in Jun . and the Blu h II r Claim in Jun e and th Blucb II 
Claim wa acquir d in Jul . 

tops of 
would 

w r th 

Th coal-bearing b d ar not m · r· 
lain b glacial grav I, o d per 
w ath ring ha tak n place. 

b 
xpan 
an·ecl b lab rinthin 

h ann I , plunge pool and 
ba in , ca cadc and cataract lcdg , 
and eli pia ragged butt and cliff, 
immen e gra cl bar , and giant rip· 
pie marks. 

!aim in Jul . 

Th e h brid (v Tbal) 

top of 
w uld 

did th 

not o er­
th r fore 

Gerund , infiniti e, and participle (u uall a iled " rbal ") are 
verb form that fun tion a other part of peech. The gi e the lan-
guage much of it ri hn Aexibilit , and variet . 

GERUND 

G rund , the "-ing" erb form that are u ed a noun , are rath r 
diffi ult to mi u , though th writer rna have to de ide what he want 
to empha ize: H rna write " I hear hi inging," to em1 hasize what 
he heard, or he may write "I heard him inging," to empha ize whom 
he heard. The fir t " inging" i a gerund, obje t of "heard"; the second 
" inging" i a parti iple de ribing the pronoun "him." 

rr. Jones' inging could he heard all o er the neighborhood. (g rund) 
Mr. Jone, singing in hi hower, could be heard all o cr th neighborhood. 

(participle) 

I FINITIVE 

U age of infiniti e (the "to' form of verbs, though in orne expre -
ion the "to" rna be omitted) i a little more complicated than u age 
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of gerund . ue. tion of to plit or not to plit. ' P rhap 
w rna agre t ' 1iter plit onl when n ce ar to make 
their meaning l ar and that i n't er oft n. If th " riter de ides that 
a plit infiniti e i appropriate he rna wi h to be one of Fm ler fifth 
la of plitter rather than on of the fir t four la e (1965, p. r..7 ) : 

Th Engli h - peaking world rna be divid d into ( I) tho who n ith r know 
nor ar what a split infiniti\· i ("a happ folk ," a ' Fowl r l ; (2) th , ho do 
n t know, but car vc much; (3) tho who know and cond mn [" bo -haunted 
creature "]; (4) tho wh know and appr ; and () th . who knm and di -
tingui h. 

But do bear in mind that if a n infiniti e i plit, the . plitting ad erb 
ine ·orabl modifi it infiniti h author who " rote that "Th 
program wa de igned and wriu n to pecifi all a commodat int r­
a ti e a e to data ba k. ·· mu t ha e meant " h program wa p -

ifi a ll de igned and wrilt n to a ommodate • • • ." (Or did he mean 
" h program wa . de igned and written to accommodate int ra ti e 

to p cifi data bank "?) 
mor diffi ult matter than the plit infiniti e i the dangling in­

finiti e phra e. n initial infiniti e phra e dangle if it do s not refer 
to the ubj ct of th main clau e of the n~ence (IR 1 p. 110). 

o eYaluat the potential ff t 

futur arthquak " mu t llld 
actual eff t of pa t arthquak . 

PARTI IPLE. ) PA. T D PRE. T 

are er 
. In the 

the un-

o iclation. " 
he m anin of the i fair! lear, but little in-

g nuit i n d d t r a t Jt mto rr t grammati al form : "The 
light olor of the thi k r till indi ate a le er d gree of oxidation" or 
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"Le oxidation of the thick till 1 the lighter ol r ·· or 
'Where the till i thi k, it Ji ht r olor indi at a 1 er degre of 
oxidation '' or om oth r variation . To ad 1 'thu " to a dangling par­
ti ipial phra orre t nothing.' • • • thu indi a ting I . p rf t oxida-
tion" would till dan I . " \ . a matt r of (a an be pr tt ure 
that an ' thu • -in · ombination in a a dangling 
participle'' (IR 2. p. 4) . 

The pre ent parti ipial hould modi£ the ubje t 
of the enten e or of the ind pend nt clau , or it hould be clo 
to th noun r pronoun it d m eli f ' · orrection of th dangling 
parti iple rna ' r quire ub titution of ome oth r part () of pe h. 

The flood I ft it mark a long a 
our of mor than 550 mil . , 

t nding from w . t rn r ntana to th 
Pacific ccan. 

Mt. '" aialcal ha. an av rag rain­
fa ll of 1 5 1 in h . a · ar, m ·tkin the 
p ak til wett t known pot on arth . 

The uniqu of th · 
mountain t nels to con ntrat and 
wring mo t of th · moi. tur o u t of 
th pr vailing trade wind , I a ,·ing 
littl moi tur for ar a in th rain 
hadow of th m ountain 

Ha\ ing on! horizontal Ia ' r in th 
mod I, lat ral m o ,· m nt ou ld b 
mea ur d only b ' noting the r lati\'c 
thinning or thickening between dark 
Ia er . 

The lunar a,·alanch . ug 
a\'alanchc can b hav lik fluid . 
posed of rapid! moving panic! 
lowing the a\·alan h s to mo,· for 
long eli tanc and at gr at spe d . 

\ft . ' aia l a l ·, which h as an a \· r-
rainfall of 45 1 in h a ar, i 

known . pot n art h . Or: 
rainfall of 45 1 in h . a 

i\lt. W aialea l th w tt t 
arth. Or: ft. \\'aia­
rage rainfall of 451 
i th w ttcst knO\\ n 

Th uniqu of th 
mountain l nd to on ntra t th · 
moi tur and \Hin g mo t of it out 
of til pr ,·a ilin g trad wind ; !itt! 
moi. ture r main for ar a. in th rain 
hadow of th 

n au 
Ia · 1. in 
m nt • 

th r 
th 
• 

w r on l h rizontal 
mod I, !at raJ move-

The lunar ava lanch rna b hav 
lik fluid c mpo. d of rapid! mo\' -
ing pani I ; if , th can m o,· 
for long di tance and at r at p eel . 

The cience of logic ha a u ef 11 t rm, 
tated on equcn e that doe not lo i all 

term can al o be u eel for part of certain 
ti ipial phra e . The I artici ial phra e 

non equitur," to appl to a 
follow from the pr mi e. The 
enten e that b in with par­

in the follm ing entence 
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modi£ the subje ts in the main clau e a required but have no relation 
to them in logic: 

Going forward on a ll front , th arm · wa compo 1 of man · divi ion . 
tracizcd for hi boh mian bachelor li fe, h . ufTer d from trouble in hi . 
lat r ' ar . 

on rain ing 17 tabl and illu tra ti n , th r port i. th lat t in the urv • 
"' ater in th e rban Environm nt" eri . 
ed a co n ·tru ctio n ma t rial a nd in Portland m nt , the dcma 11 d for cru . h d 

ome word th a t are deri, ativ I ' pre ent parti iple have come to be 
a epted b the tri te t grammarian a uitable for ind p ndent u age. 
T he ' ma perform the fun tion of prepo ition a " folio ing" (in th 
en e of 'after· ). Phra ·e beginning' ·ith 'according ·· "barring," "con­

cerni ng ,. on idering " failing, ' 'granting," " notwith tanding,·· 
"pending," " peaking," and a few other "-ing" participle ma al o be 
x mpted from th req uir m nt that the modi f a noun or pronoun. 

i\ Io t of the e \\ ord ar part of et idiomatic phr e ( 'a cording to ' 
' peakin · of ' "turning to "' dcp nding on ') that are ometime ailed 

"double prepo ition ," phra al prepo ition , ' or "participia l prepo i­
tion ." 

parti ipi a l phra e that modifie the whole ent n e but i gram­
mati all indep ndent of it (u ua ll ca ll ed a " nominative ab olut ") i 
orre t gram mat i all but u h a phra rna mak for an awkward 

·entence: 

The difficulti b ing b 
in. up rabl , a at i. facto r 
tion rna be work d o ut. 

no m an 
int rpr ta-

The light, o,·a l gra in b ing a n 
eighth of an inch in diamet r , the 
were high ! \'i ibl e aga in t the clark 
background. 

int rpre tation rna 
work d out , in a much a th difficul ­
tie are b no mea n in up rabl . 

Th light, ova l gra in were an 
eighth of an inch in diameter and 
therefore \\ re highl vi ibl aga in t 

the dark background . 

ADROIT U E oF MoDIFIER 

The ubj ect, predicate, and obje t are the keleton frame of the en-
tence. he modifier that i the adje ti e , adverb , parti iple and 
d and la u e , . kill full u eel, gi e the enten r i h 
d 

b 
m u e of modifier : Choo e the 
an ing and th n put them in the 

xhort d to u e the 

. Di tionar definition 
o up a full column 
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of -point t p . Onl ' wh n adroit! ' u: d in relation to ea h other do 
word a quire "exact" meaning . 

To help him in hoo ing th 'be t word 
a e to an un bridg d eli tionar and to ant glo arie , I xi on , 
and gazett er . If he ha tim to pur ue the fin 
there are man "'ord-u age book to help him. few u h help are 
li ted beginning on pag 2 ; a noted th r , the " u ag ·· book ot tain 
mu h fa inating information on th hi tor of the language and the 
meanings of it word · the al o contain me of their uthor ' p r onal 
preferen e and prejudice with which other languag authoritie may 
not agree. 

ugge tion on u age of a f w word and phra e ar included in thi 
book under " ugge tion a to Expre sion (p. 239) ." 

"The mo t appropriat place " for modifier are u ually a near a 
po ible to the parti ular word , phra e , or lau e they modify. 

Po ible effe t of mi pia ed or misworded modifier rang from 
clum to onfu ing. 

In Indiana r c nt writer hav cia -
ified the rock a. tica r Eden. 

Fo ils wcr d scrib d from Indiana. 

arc hould be tak n to ee wheth r 
such ' ell arc contaminated by fre­
qu nt anal se . 

The luxuriant gra green of the 
age brush • • •. 

Tilted edg of andstone 
strata • • •. 

The mo t prevalent region of 
cloudbur t • • • 

A coar cl porph ritic rock of dark 
granular texture • • •. 

A FORTRA program ha been 
written for computing e timates of 
gradient on the U G IBM 360/65 
and CalComp plotter. 

Knowledge of regional gcolog i 
not ufficient in most part of the 
country to idcntif all favorable g o­
logic em iron men ts. 

h n the part went up the Kaolak 
in canoe to it. head. 

The ' II had be n drilled b the 
turn of th century. 

T' o alter <l thin vitrcou tuff 
beds • • • . 

Th information ha be n low 
and cumber orne to xtract. 

Writ r have recent! cla ified the 
rock in Indiana a Utica or Eden. 

Fo ils fr m Indiana were de rib ·d . 

Frequent anal) of the wat r 
hould b made to cc wheth r su h 

' ell arc contaminated. 

The gra green th e luxuriant 
agebru h • • •. 

Edge of tilted a n d to n e 
trata • • •. 

Th region of m t pr val nt cloud· 
burt • • 

A coar I porph ritic dark ro k 
of granu lar textur • • 

A FORTRA program for com-
puting timate of gradi nt ha 
b en writt n for u on the G. 
IBM 360/ 65 and al omp plotter. 

Knowledge of regional g logy of 
mo t part of th country i not uf­
ficient to identify all favorable geo­
logic nvironm nt . 

Th n the part went in canoes up 
th Kaolak to it head. 

B th turn of the c ntur , the well 
had b n drilled. 

Two thin bed of altered vitrcou 
tuff • • •. 

Extraction of the information has 
been low and cumbersome. 

In general a word or phra e that app!ie equally to two or more 
items should be gi en with the fir t and not with the last: 
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The t rrain i mounta inou in the 
w tern part and le\'cl in th ea t rn 
part of the quadrangle. 

The th i kne rang from 700 feet 
at th a t ide to perha p 1,600 f et 
at th we t ide of the ar a. 

Th upper coal bed i a thick, 
if not thick r than the lower. 

Th t rrain i mounta inou in th 
\ e t rn p art of the quadrangl and 
Je,·cl in th a tern part. 

The th ickn rang from 700 feet 
at th ea t id of th area to p r­
hap 1,600 f t at th ' t id . 

The upp r coal bed i a thick as 
th e lo \ r , if not thicker. 

But if a preceding modifier doe not apply to all of the folio ing phra e, 
in rtion of the arti le "the ' or "a' rna clarif the meaning: 

The hild had a red and gre n 
apple. 

h form at ion con i t of a a l· 
ar ou and arena co u eri . 

The hild had a r d and a gr n 
a ppl [if the hild had two appl ]. 
Better: h chi ld had a reel appl and 
a gr en apple. 

The formation con ·i ts of a ca l-
a reou and an arenaceou rie . 

E en otherwi ·e unmodified noun may need individual ' the' ," "a's," 
or other ad jecti e for lari t : 

Th cretary and the tr a urer amc to the m ling. 
My packer and m dl"iver accompani d the mapping part '· 

A re er al of word order rna a ert mile from a l rt read rs : 

The tructure ra nge fr m high ­
ri e building and dam to • • •. 

Th ·tru lllr s rang · from dam . 
ancl high-ris building to • • 

Participal modifier are di u ed under " Probl m with V rb (p. 
215-217). 

((StTung-on ) modifi~TS 

"Strung-on' modifier occur frequently in stratigraphic and mineral­
ogic de criptions. The authors of the Bell Telephone Labora torie 
editorial guide (1967, p. 7) not that in "technical writing it i cu tom­
ary to precede the noun • • • with all the neces ary restri tiv adje tive 
so that the item i precisely defined before the erb i mentioned." nd, 
they con ede (p . 7- ) , 'for pe ification adjective this i an effective 
equence. But for ther t pc of d cripti e material, the e tabl.i hed 

con ention of the Engli h Language-the u e of prepo ition and rela­
ti e lau e - i more fie ti e • • . [In t ad] of aiding clarit , strung­
on modifi r rna hinder it b ompre ing nd crowding tho 1ght too 
e erel . h a tute author • • • will be aware that when he wi' he 

to mpha ize an a pe t or attribute, the phra e or interpretive laus 
will b tter r e hi purpo e." 

ompreh n i e draft n ironmental impact tatement ha been 
relea ed for publi omment' would more effe ti I be writt n "Draft 
of a comprehen i e environmental-impact tatement ha been released 
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for publi mm nt,' ' or ' 
m nt in draft f rm ha. b 

hen iv n ironmental-impa t tat -
l to th publi for omm nt. " 

Placement and forrn of adv rb 

Empha ·i and th r fine eli tin tion of meaning an be obtained by 
ar ful pia m nt of adv rb : 

Happil ·, that po. ibilit · had be n anti ipat d. 
hat po. ibility had . happily. been anti ipatcd. 

om 

hat p ibilit ' had b n happil ' anti ipat d. 

a th dj ti al 
form: 'loud' or 
he two form of 

or Dri\· · ·Jo\\'l ·; but \\' ' Jowl ' lim b th mountain , not \ e I w 

m o untai n . 
\ limb d high o n th m<Hnll'~itJ. 

he oth r gr up 1\·a highl ' riti a! of that th ' ry. 

PRo o 

rizecl b a e ( ubj ti e, obje ti e, or po 
i e), number ( ino-ul ar r plural), and p ron (fir t, econd third, or 

imper onal) . ref r to a noun (or anoth r pronoun), whi h i 
ailed an 'ante dent.' he ante eel nt i u uall tated, but it mu t 

at lea t be lear!) under rood. Pronoun ma or ma not agree with 
their ante edent in ca e, d I ending on the u e of the pronoun in the 
entence, but the are inOexibl ' required to agre "ith their a nte edent 

in number and p r on. 
ome probl m in u e of pronoun ari e from thee requirement for 

antecedent and for agreement with them. u h difficultie lead to the 
fo1lov ing comm nt , ugg tion , and warning : 

1. ot onl mu t a pronoun ha e an ant c dent tated or under tood: 
The sentence tructure mu t be u h that no ambiguit exi t 
a to what i the ante eel nt. a king other clue , the reader 
tend to refer a pronoun to the neare t suitable noun, but only 
the tud nt of an ient hi tor can be certain "who e major export 
\\a iron ' in the nten ' he Etru can , a weal thy trading 
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people like th Greek and Phoeni ian ·, who e major export wa 
iron, reached their h •da in the 7th and th nturie B.C. · 

h pronoun ubje t of a beginning ubordinate laue mu t 
r fer to th ubje t of th main lau or ri k huck1 from 
r ader : 

\\ hil h wa till in hi . teen. , hi randfa th r offer ·d him a trip abroad . 

U of the indefinit ' thi " or "whi h " to r fer to a ' hoi pr -
eding thought hould in g n ral be avoided. k our If " hi 

what?' or "Which what? ' 

h la ,·a-tub 
whi h topped 
th e an 
face fl ow . 

ontinu 
Ia t fe" 

and 
the fl ow 
r . ultcd 

Wa! bl k d, 
of la,·a into 
in n w ur-

Th crack common! x-
tend d t back from t r am , 
' hi h indicate that Janel pr ading oc­
cun- d ov r Jar e ar a . 

Ero ion and cataract retreat r moved 
th ba a lt A ' . Thi. expo d the 
graniti rock • • • 

Blockag of the laYa-tub • t m 
t ppecl the A w of lava into th 

ocea n and re ult d in n w . urfac 
flows. Or: The lava-tub 
blo ked; thi blockage topp d 
flow of lava into the ocean and r -
ult d in new urface flow . 

nation. 

The ground crack , ' hich common­
xtend 500 feet back fTom tr am , 

indicate that land preading occulT d 
over large area . 

ote: Wh n 'thi ' or · the · i u ed a an adje ti the r -
quirement for a I arl r ognizable ant d nt till hold : 

During earl Tertiar time an ar a b n ath th pr nt mounta in wa 
arched, po ibl b a de p-seat d intru ion. Thi dom • (N 
dome ha been m ntioned; change · Thi d me" to "Th d m thu 
formed. ") 

2. B w re of confu ing r petition of " it. " 'oid u ing ' it" the expl -
ti e and "it ' th ind finit per onai pr noun in th . ·tm n-
tence. 

It ha not b en po ibl t id ntif 
it with an of the d . rib cl f rm ·, 
a nd it m t b di tinct that it 
is probable that additional xampl 
ould b r og niz d with ut diffi ult ·. 

It could not be identifi d ' ith an 
of th d ribed f rm but it em 
to b o di tin t that adclitional . p i­
m 11 probabl oulcl b r ogniz d 
without diffi ult •. 
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It wa the force of the water drain­
ing from the lak in thr giant rive1 .. 
that raced aero the va t Ia a fi ld , 
that carved and haped the land into 
its present form . 

h ' at r, draining fr m th lak 
in giant river , ra eel aero . the 
va t Ia a fi ld and caned the land into 

3. 

4. pronoun ref r to the ad je ti 
a to th ante ed nt i t elf: 

modi£ ing it ant edent a well 

The b al beds re t unconformably up n tho of th Fort Union 
FOTmation. (Delete " tho e of.") 

Probabl lc than tw dozen ttonw d 
Juan at and below Piute Farm , t the ar num r us in 
ide canyon . (The ant ced nt of "the " i "I 

tonwood tree "; change "th y" to "cottonwood .") 

5. he proper hoice of "who" or 'whom" an be confu ing. The con­
jun ti e, or relat i e pronoun i alwa either the ubje t or the 
object of th verb in the ubordinate clau e it introduces; it i 
ne er the object of a preceding prepo ition or verb. Th following 
example illu trate corr ct u age: 

The man who wa the one I aw leaving the scene of the crim 
The man whom I saw leaving the scene of the crime • • •. 

The confu ion can often be avoided b using " that" : 

• • • 

The man that was the one I aw leaving the cene of the crime • • • . 
The man that I aw leaving the sc ne of the crime • • •. 

6. In reference to him elf, the a uthor hould maintain con istency in 
an one report. E ither " the author" or "the writer" is correct, 
but use of both can be ambiguou . he indefinite "one" i a 
re p table semantic nicet , but in merican u age is rather 
tilted- it bring to mind th elegant! extended little finger. If 

th e author wi he to a oid " the writer," "the author," and "one" 
but hi mode t forbid " I," perhap an authorial "we" (that i , 
"m hammer and I ,' or " m micro cope and I ," or "my computer 
and I") might be con idered. nd if he cringes from addre ing 
the reader a " ou," he might write "the reader, " or "the cien­
ti t ," or orne other indefinite form of addres . But if "one" is 
u ed, it hould be used con istently: 

If ne wi he , one can break up the tour to rest or have a meal and 
then rejoin another one at the point where you left off. Or you can skip 
the tour entire! and go right up to the bar. 
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Fowler (1965, p. 401-404) ha orne strong pmwn about the 
use of "one" a · a personal pronoun. 

PuNCTUATION) ITs U E A n Pow R 

peaker us ge ture fa ial expre sion and 
tion to h lp make cl ar th meaning of hi word . 
tion for the arne purpo e. 

01 tone and infl c­
wri ter u e pun tua-

Punctuation wa in ented to larif the meaning of " ritt n " ord , 
and it i a powerful in trum nt toward that end. ddition or omi ion 
of a omma, for in tan e, an make a fine but ital di tin tion in the 
meaning of a phrase. Con ider: 

Additional voluntary contribution • • • 
Additional, volunta~ ontribution • • • 
He performed hi duti fair) conscientiou l , and al o effective! '. 
He performed hi dutie fair! , con cientiou ly, and al effectiv I . 
Mary Sue and Jim 
Mary, ue, and Jim 

Consider also: 

Mr. mith ' ecr tar 
Mr. Smith's " ecretary" 
I saw him. 
I saw him! 
I saw him? 
18 gallon jugs 
18-gall n jugs 

Punctuation wa in ented long after writing. Mo t punctuation m rk 
in ommon We tern u age toda ha become common ince the ad ent 
of the printing pre . Gr ek and Roman roll might or might not 
have period (or " top ") at the end of entence , but the might a! o 
hav what w would call a period between a h word. Word on the 
eleventh-centur Ba tL tape tr are epa rat d b two period , one 
abo e the oth r whi h we would call a olon. 

Pun tuation (a) group relat d word , (b) eparates unrelated words, 
( ) en lo parenth ti al word, and (d) empha iz important word . 
ik other a pe t of langua e u ag , pun tuation ha f w ab olutes. 

It u ag i purel fun tiona!· it on! purpo e i to make th int nd d 
meaning 1 ar. ur e un tuation u a i ba d on the GPO tyle 
manual (1 73 1. 131 ) who e u ag in turn i baed on th prin iples 
(a) " tha t if it do not larif th meanincr it hould omitted" and 
(b) "that in th h i e a n 
hould be to bring out mor 
annot be o pun tuated a to make th 

sentence probabl need to be rephrased. 
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The comma 

1. n led aft r an introdu tor phra or !au e if it 
quir th reader to 1 a k up and r r ad the ent n 

und r tand the int nd d m amng: 

During p riod int n rain 
water from th claypit ar a A ' 
through thi ranch. 

During p riod of int n 
wat r ft m the Ia pit ar a 
through thi ranch. 

rain , 
flow 

\\'h re data are ina ural or in­
ufficient deviation fr m xp cted r -
ull occur. 

'\ h r data ar ina ural· r in­
uffici nt, d viation fr m expc t d r -
ults ur. 

2. n introdu t r parti ipial phra ' t omma : 

3. omma ar r q u ired between th para II I ' ord , phra r 
!au of a n 

The deposit con i t of cia , and, and gr I. 
The upper coal i 21 inch thi k , th parting 12 in h and th · I ' r 

coal 18 inches. 

th emi olon be-
ma b larit : 

It ore! r of c1 po. it ion \\'a :: quart7 and p TiLe: rn a · iv · gal na , : phal rite, 
and p rite; br wn arbonat . and quartz; and mall am unt of all 
tho e named , t g th r with f1u rit , barit , cal it , and kaolin. 

4. omma are needed ben n two or more ·:tdje tive of equal rank 
(parallel or coordinate, adjecti e ) that precede the word ( ) 

modifi d. (If ' and" an b in erted between th ad jecti e or 
if their order an b r r d with no hange in meaning, th n 
the adj cti ar parallel and hould be parated b a omma.) 

Parallel Nonparall el 

hard, imperm able ub il 
a bri f, inter Ling account 
dark, fertile loam 
hort, wift stream 

long, tediou pell of dt \\eather 
freezing, driving rain 
p rceptibl trong gr und m tion 
handmad , mall - ale wood n m cl 
open, wood tre tles 

5. Parentheti al word , phra e and lau e are usual! set off by 
omma . Parenthe e or da he rna be u eel to ind i ate stronger, 
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longer, or more abrupt break in thought· the are al o u ed, 
rar I , to n Io e par ntheti al ex pre ion that in I ude other 
pun tuation. Par nthe within parenthe e hould be a oided 
except when required for reference identification, for queried 
tratigraphic nam , or for pal ontologie u e . 

he en lo ing pun tuation mark are needed on both id 
of the 1 ar ntheti al expr ion and mu t be in identical pair 
two comma , for in tan or l\ o da he -not a ingl comma or 
a omma and a da h. 

evera l indi idual f1 " , each thi k r 
than 75 feet ha\e b en traced for 
m re than 100 mile . 

he Pre ident , in hi: en ' rg mc ·-
:age to th ongr · r omm nded 
that thi program go fon arc!. 

eYera l California citie , peciall 
in the an Fran i o Ba regi n and 
in the greater Lo Ang 1 
so located . 

man. 
· an 

'evcral indi idual flow , a c h 
thick r than 75 f et, ha,· been 
traced for mor than 100 mile. 

The Pr ident, in hi nerg me · 
age to the on re . r commended 

that thi program go forward . 

e' ral California cities, e peciall 
in the an Franci co Ba r gion and 
in the greater Lo ng le area, are 

locat d. 

M t geologi t agr e that th land · 
w r arv cl b th " pokane Flo d"-
the gr at t flood clocum nt d b 
man-that to k place 18 ,000 to 20 000 
ear ago during the reat Ice Age. 

Ex1 r ion introdu d b ' together ' ith, ' a ' 11 a,' and 
" in add ition to' are u uall t otf b omma ; that i , the ex­
pre ion are par nth ti a l a nd do not a e t the predicat of 
the enten . ( e "The ubj t and the Pr dicate," p. 207.) 

omma are n ded b n n more than t\ o items of run- in 
numbered or letter d eri 

Damage resulted from (a) • • •, (b) • • •, (c) • • •, and (d) • • • 

6. The ind pend nt !au e of a ompound entence rna) or rna not 
need paration b omma or emi olon , d pendin on their 
length and omplexit , but the coordinate onjunction 'for'' 
need a pr din om rna to a' oid b ing read a a prepo ition. 
If "becau ·· u ed in t ad of "for the omma rna not be 
need d. 

The arching of the d k pr b-
abl pulled the piling upward f r 
th conn Lions b l\ n the tring r 
and the pi! were trong. 

The arching of the deck probabl 
pulled th piling up\ arc! , f r the 
conn tion b t\ cen the tringer and 
the pil wer trong. Or: The arch­
in of the deck probabl pulled the 
piling upward because the connec­
tion • • • 

7. o pun tuation 1 n ed d aft r item in a v rtical li t whether 
number d or unnumber d unl th it m are ompl te en-
ten e or lau e : 
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But: 
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During o ur trip we sa \ man inter , t ing ight : 
Wa hington M num nt 

tatu of Lib rt 

Mount Vernon 
a tura l Bridge 

Lee' birth place 
henandoah \ alle 

where 

and 

Pi force p r horizontal f t of bulkh ad. 
-y the u ni t w ight , 
H th h ight a! ng th bu lkh ad, 

Kp th pa ive pr un.: o ffici nt. 

omma i n ded b tween an adjecti e a nd an ad erb modi£ ing 
another ad je ti\e or a participle: 

tandard, nat io nall r co nized unit of measure • • •. 

9. la u e beginnin with " o,' ' then," or " et" prob-
parating punctLntion, and a comma rna be uffi-

ee omment on onjuncti ad erb p. 229.) 

10. A comma rna indica te an omitted word or word : " hen we 
had much; now, nothing.' How r, thi enten e ould al o 
h a e b en orre tl written thu : "Then we had much, now 
nothing." 

11. The GPO st le manual (1973, p. 136-137) and ' urve style pecif 
the folio ing u e or omi · ion of comma in relation to date , 
name , pia e and number ; more example of u e or omi ion 
of comma with numbers are gi en in the ection on " umeral " 
p. 90. 

Wilmington, D ·1. , wa th . itc of the convention . 
Jul 4, 1?76, wa the date . 
.Jul 1776 wa. the time. 
The flood currcd in Jun e a nd Jul 1975. 

urrcd h tw n Mar h and pril 15, 1975. 
The add t· of the ationa l C nt r i 1220 1 unri · all Drive, 

R e ton , VA 22092. 
Water- uppl P aper 2022, pag 2632 (Thi u age appli e to all . erial 

number .) ; but 
2,632 pages, 57 ,4 0 mil e 

H enry mith , Jr. , cha irman ; J oh n .'m ith II 

12. Mo t introductor adverb ia l cl ause and verbal phra e hould be 
set off b comma : 

Where th e scd im nt thickn 
gravel. 

great, and more common than 
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and more ommon than r vel wh ·rc the ·c<.li mcnt thicknc i · 
great. 

13. n initial ad erbial phra e that immedi tel precede the ubje t 
u uall n d a parating omm ( e o. I abo e): 

t all bridg but one net om-
pre ion x cd d n t exten i n. 

net om­
xten. ion . Or : 

one th net om-

14. n unne d d or a mi pia ed comma can be a onfu ing a an 
omitted omma. Kierzek and Gib on (1965, p. 332-335) point 
out that comma " hould not be o u d a to eparat a u j t 
and it erb, a erb and it obje t, a prepo ition and it obje t, 
an dj ti\e and it noun." (The interpo ition of a p·nenth ti al 
xpr ion i not on idered a paration.) he omma in the 

folio' ing enten e eparate a ubject and it erb: 

A national program aimed at reducing hazard to life and property 
and at minimizing di rupti n f g v rnm nt al and pri at a uvt ­
ti , i pelled out in a ne' I publi hed r port. (Eith r in crt a 
comma after "program" or d lete the comma aft r " activitie .") 

Compound pr di ate and ompound omplementar infiniti e , ach 
on i ting of no more than t o el ment , generall n ed no commas. 
he comma in th follov ing hould be omitted. 

The a i tance t u r , and onduct train -
ing our in r mote en ing. 

The final tatem nt wa filed with the C unci! of En ironm ntal Qual­
it , and ' a mad available t th public in June. 

ci ntific p r nnel are a a il abl an w r qu ri , and to xplain 
how the urvey conducts m apping in e tigation . 

ote: killin, Ga , and other ( 1974, p. 1 4-206) give an exhaustive! 
d ta iled and profu el illu trat d di u ion of th u e and nonu e of 
the comma. 

The period 

nl u ed at the nd of a declarative enten e, 
after ab-



22 U GE TIO AU H R 

The emicolon 

h e 

111 

ten , whcr 
rentl mor num 
phra e th a t 
such a 

Th intcn i,·e d tru tion and the lo 
and after th 
of the main 
di pia em 
bcha,·ior 
scicnti 

Such punctuation 
la t phra wh r a 
from th 

were cau 
sh ck lir ctl 
faul through 
shaking. 

urv · 

d truction and th lo of lif · 
mb r 23, 1973, arthquakc 

main arthquakc and mo. t aft r-
di plac m nt of land urfac on a ti 

r beha' ior f tru ture during 

Further examples of und 
suggest d better usage : 

irable u e o·r nonu e of emi olon · and of 

Brown conducted the g ologic fi ld 
inve tigation f urfa c fault movc­
m nt; and h ha b n a tivc in arth -
quakc research for man ear . 

In late 1971 , an rupti n br ke ut 
and lava ad anced from fi ur x­
tending down Kilauea ' outhca t rift; 
the fit t eruption along thi rift in 50 
year. 

Brown , who conduct cl th g ol gi 
field inY ligation of urfac m vc­
ment ha been acti\e in arthquakc 
r arch for many · ar . Or·: Bro' n , 
' h ha been acti e in arthquake re -
search for man ear , conduct d th 
fi ld inYC tigation of urface fault 
movement. 

br ke out 

car 
lava advanced from fi ure extending 
down this rift. 
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nificant impact for the n ation. 

If a onjun ti' adv rb i 
oordinate onjun tion th 

howe er the e ond cia u e 

om pan 
for man 
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of 2 million i pro­
th g oth nnal re­

f public land and t 

t f t hniqu 

for 

... " 
ti \' li t i , 

ommon onjun tiv ad erb ar Ii l d bel ' · an xhau ­
in IR. 2 (p. 135-136) . 

according! 
be ides 
con equentl 
furthermore 

h nee 
however 
moreover 

Brackets 

n v rthel 
till 

therefore 

Ex ept for u e in mathemati a l equation , where the indicate that 
en lo d matter i to be tr at d a a unit bra ket ar u ed a lmost ex­
lu i el in ur e ,, nun to en Io e authori-tl or ditorial int rpola­

tion that are not part of original quoted m tter. 

In ut writin par 
ar ion of bibliographi a nd illu 

to n Io e par nth ti a! ' pr 
omma v ould ro ide or if th 

includ internal pun tuation. 

rna 
needed than 
length and 

If the matt r in par nthe e on i t of more than one paragraph , 
ea h para ra1 h hould b g in with a par nth i ; the clo ing paren­
the i hould be pia d at the nd of the la t paragraph. 

Parenth ar u, eel to nclo e the number or letter identif ing 
item of a run-in erie . 



23 S GG£ 'TIO : TO AUTHOR . 

The dash 

A a pun tuation mark, the da h i u ed to "mark a udden break or 
abrupt hange in thought" and "in tead of comma or parenthe c , if 
th meaning ma thu be larifi d" (GPO, 1973, p. 13 ) . he da h 
hould not be u d a a ub titute for the effort n ded to construct a 
oordinated . ntence; it i eldom needed for pun tuation of ur e 

report . Da h of ariou ' idth are u ed a t pographi de i e in the 
printed r port ; the e da he will b upplied b the text editor . 

Quotation and ellipsis maTh 

In ur t le, uotation mark are u ed to enclo e dire t quot tion. , 
title of publication nam cl in t xt, word pok n of as word , lett rs 
pok n of a lett r , word u ed ironically or out of context, and 

mi nomer. 
If the quoted matt r on i t of more than one paragraph, quotation 

mark hould be pia ed at the beginning of each paragraph and at the 
nd of the quotation. h editor will r mo the quotation mark and 

' ill mark the matter for t p mailer than that of the re t of the t xt. 
h author i free to omit nonpcrtinent part of quoted matter, the 

omis ion being indicated b ellipsi marks (• • •), but the r ult hould 
be omplete enten es: 

Th gr at an Fran i. o earthquak · 
produced a imilar ob erva tion b 
Adams and others ( 1907, p. 341 ) who 
tatcd that "on mar h land near the 

Ba . hor • • •. During the quake 
th chann 1 of th cr ck eli app arcd, 

b n rai d to th 
adjoining land." 

The gr at . an Fran i o arth-
quake produ d a imilar ob rvation 
b dam and oth r (1907, p. 341) 
"ho tat d that during th quak " n 
mar h land ncar the Ba hore • • • 
th chann I of th cr ek di pp arcd, 
its ttom having been raised to the 
g neral 1 vel of th adjoining land." 

Omis ion of a complete paragraph should be indicated by a line of 
·e, en a teri ks a ro s the page. 

Matter following "entitled,' "the word," "the term," "marked," "des­
ignated," " Ia ifi d," "named," and " igned" is u ually enclosed in 
quotation m rk . Matt r folio' ing '' known a " and "so-called" is usu­
all not enclo ed in quotation marks. 

The term " ilt" refer to rock particle of a certain ize range but i me-
tim u eel incorrect! for all cia tic sediment; the o-call d bottom load, 
or bed load , refer to the larger particles which move on or ncar the bed 
of the tream and arc not continuou I in u p n ion. 

The GPO t le manual (1973, p. 145) gives further examples of ap­
propriate u age of quotation marks: 

After the word "tr at ," in ert a comma. 
Of what does the item " mi cellaneou debt "consi ·t? 
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The docum nt will be marked "· hibit 21"; uut Th do urn l1l rna · be made 

ndorscd ·'Joh n dam n. " 
It wa ign d '' John. " 
Ber Ilium i known a glu inium in om European countrie . 
Th - all d inY ligating bod ' m t • • . 

Quotation mark hould not be u ed in li u of apology- to 
effect, that the word probab l i n t the b t for the pia e, but th ' rit r 
doe n' t ha tim to find the more uitab le word. or hould th 
u ed with ond en ion-to indi ate that the writer him elf kno" 
word i n 't uit right, but f ar the reader may not kno" if he i n't 
tipp d 0 . 

"The mma and the final p riod will be placed in ide quotation 
mark . Other pun tuation m rk hould b 1 Ia ed in ide th quotation 
mark only i( the ar a part of the matter quoted" (GPO, 1973, p. 146). 

SPELL! G 

The ur e in g neral follow , fir t, th GPO t le manu I and 
·econd, W I 3 for p lling and al o for " ord compounding, apitaliza­
tion, and punctuation . The GPO manual follow W I 3 quite clo ely 
for pelling, not o lo el for word ompounding. 

orne abbr iation ign and mbol common! u ed in urve re-
port are gi en on pages 99-10 . 

Engli h i not an ac ented language, but a fe In 
fairl ommon u e retain th ir a ent form in 

c1 arer i 
earli t 

CoMPO DI G 

ombining t' o or more word to make the meaning 
. In ngli h the pra tice goe ba k to the 
Ia i al beginning of the language. Mo t 



232 AUTH R' 

" ord of our pr nt oral and " ritt n o abularie ar combin tion 
of im pl r root 

" \\ oma n" i: from wif (fem al ·) plu · 111(11111 (human IJ ing, man) - "femal e 
ma n." 

"Hu band'' i from flu (hou ) plu · lma11 (to dw ·II , to hold ) -'' hou · ·holder" 
(or p rhap " hou cb und ," a · ppo d to on • who roam ·~) 

ol , .. i · from e r g ' 0 ( ·anh) plu l ogo.\ (word, di: our: ·)-·· ·anh di s-
our ·," or " a rth know! dg •." 

·· anograph r'' i from carle (map; more anci ntl · " pap ·r '') plu: ~rrafJiu· ill 

(to writ ) plu -e r (he wh ) - "h wh writ a ma p. 

1 hou nd of ommon • ngli h ' ord ar of fair! re nt and re og-
niz bl ompound origin: 

kke p r 
ongr man 

fi ld\\'ork 
footnot 
lim ton 
outcrop 

o erburd n 
ppw rplant 
om thin 

. tandpoint 
topmo t 
unde1·crround 

ompounding b h phenation ha· come into ' ide u e ince th in­
vention of I rinting and it is nm ' t ort of halh ay tep in the e olution 
of ompound Engli h ' ord : wo or more " ord are frequent! u ed 
tog ther to xpr · a unitar thought; ome ' riter and editor begin 
joining the word \ ith h ph n · ntuall the word are run together 
a one ,.,ord and go into di tionarie thu. "Word form on tantl 
undergo modifi arion. wo-\\ord form often a uire the h phen fir t, 
are print d a one word later, and not infrequent! the tran ition i 
[dire tl J from th tv o- to th one-word form • • • " (GPO le 
manual, 1973, p. 73). 

H phen are al o a aluable tool m clarif ing the meaning of mul­
tipl mo ifier . on ider: 

and 

feminin clothing tore owner 
feminine-clothing lore owner 
feminine cl thing- tor owner 

the urve ' national earthquake monitoring net' ork 
a urvey automatic electronic water monitoring d vice 

trategicall pla eel h 1 h n would a oicl momentar que tion a to 
whether ther ar 'national earthquake" and "el ctronic water. ' 

Hove r multiple ompound adj ti uch a 
b 1 " hould be u eel with r traint in text ( ee al o " trung-on Modi­
fier," p. 21 ). Thee modifi r break the ontinuit of the enten e 
whil th r ad r \ ait exp ctantl for a ignificant noun to arri . orne 
of th e amp! ho n, or imilar con tru tion , ma be uitable In 
tabular work where rigid pa e limitation mu t be observed. 
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alcoholic copp r ace ta te ammonia- lution method 
' est-border-of-Bear-\ a ile r po rt 
la rge 4- t 14-f t-wide bodi f milling or 
425-foot -well water 
300,000-kilo\\ a tt 70-percent annual-capacit fac tor ba i 
a n onl 2- t 3- mil -\\ide chi t band 

· tai lin 
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n ra il 1 thin -bedd d (2 to 

U e or need of th h phen i often a matter of opmwn, but the 
une ugge t the follov ing guidelin , adapted largel from th GPO 

1 manual r ul e (1 73 p. 73- 0) . 
Word combined to form a unit modifier imm dia tel pre eding 

th term modified are generall h phened. 

thin- bedded lime t n 
red-bed faci 
blui h - ra 1 hal 
I igh t-gr n ci a 
bluc-gr en algae 
' a t r- tablc di ide 

If the fir t el ment of ' t two-' ord unit modifier i a ompara ti or 
uperl a ti, e, the phra c i ' ritt n "ithout a hyphen. 

b tter dra in d soil 
high t p r i cd coal imen 

3. no-word unit modifi r i \\ritt n without a h phen if the fir t 
"ord i a n adv rb nding in "-1 ··. a thr e-word unit modifi r IS 

written without h pher · if th fir t t\ o ord are a rb . 

unusuall wift tream 
w 11-de fin ed curve 
er ' ell d efin ed cu rve 

4. In tra ti gra phic e tion , ,, ll log , a nd imilar li t uni t modifier 

5. 

fol low th noun th modi£ and ar h phened ac ording to the 
rule u d v h n the pr ede the noun . 

and tone, blui h -g ra , coar -g ra ined minut I h a ltered • • • 
and tone, dark-gra , th i k-bcddcd, fin e-gra in d • • . 

h mi a l t rm u d a a unit modifier not h phened: 

a l ium bi arb na t " ·a t r 

If th e ond 1 m nt of a ompound pr di a te adj e tiYe i a pre ent 
or J 'ph n i n ded. 

The and ton i I dge forming . 
Th e land i u f r ca tt l ra i ing. 
The area i d r ught tr icken . 
The andstone i fin e grained . 
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The lime tone i · contact metamorpho d. 
The coal is high priced. 

7. Combining form , prefixe , and uffix do not ordinarii require a 
h ·ph n. orne e pti n are noted below. 

U a h phen with the prefixe "ex," "self,' and "qua i." 
e ·-governor qu a i-a ad mic 

If-control ( elf arne i except ion) 

Unle u age demand otherw i e (a in " tran atlantic") , a 
h ph il i u d to j in a prefi x or ombining form to a apita.I­
ized ' ord. 

un-American mid-Apri l 

x ept after the hort prefixe "co," "de," "pre," "pro," and 
"re," whi h are g nerall " ritten olid, a h phen is needed to 
a oid doubling a ov el or tripling a con onant, or to prevent mi -
pronunciat ion or a hange of meaning. 

anti-inflation 
co-op, but coopera tion 

r · treat (tr at aga in) 
un -ionized (not ioniz d) 

Word ending in 'like ' are not h phened except to a oid 
doubling a owel or tripling a con onant or when the fir t ele­
ment i a proper name. 

lifelike 
balJ-like 

Decemb r -Iike 

compound color term i not h phened unless the term becomes a 
unit modifier. 

The hale is olive green to blue green . 
The clay bed are brick red and chocolate brown. 

Color term are unit modifier in "oli e-green shale" and "brick­
red cla ." 

Rule for u e of h phen in rock names, with examples, are 
given on pag 167. 

The GPO t le manual rule for compounding di ffer somewhat 
. from W I 3 recommenda tions. The manual contains a pre­

ferred-u age li t of thou and of compound word ; ur ey author 
hould heck their manu cript aga in t GPO usage for words 

given in this list. 

CAPITALIZATION 

l. Capitalize prepo itions or prepo itional phrases, such a "d'," "da," 
"de," "di "du ," "de la ," "della," "van," and " on," in personal 
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name u d ' ithout th forename a prof ional titl , or a title 
of nobility or of ourte 

D Jl a Cru ca 
\ an't H off 
\on Hum boldt 

Da Ponte 
Di tc(ano 
D \ ' m u il 

owe rca e u h prepo i tion if the follow the forename, a pro­
fes ional title, or a title of nobilit or of courtesy . 

. d ll 'A qua 
Captai n d C snola 

on tantin ,·on Etling ha u n 
J. H . an ' t H off 

. G. d Koninck 

l ide d'Orbign 
. da l Piaz 

P. d I Pulga r 
Fi h r d \\ a ldh im 
, nh r da Ymaga 

In author ' nam , follow indi idual u age, if a certainable. 
van D kc D K O\'Cil d 'Orbign 

2. In text, capitalize the fir t word and all important words of the 
title of book arti I , and r port. En Io the title in quota­
tion mark , "R efra Cia D po it of outh-Central Colo­
rado. ' 

3. Do not apitalize deri ati o f proper n m no longer id ntifi d 
with the name from whi h the were deri ed. 

babbitt m tal 
canada bat am 

ni 1 pri m , ro ni ol · 
pitot tu b 
pta t r of par i 
portland c m nt 

roman l pe 
tai ntor ga te 
enturi tube 

4. Do not apita lize a ommon noun u ed ' ith a da t , number, or 
letter onl to denote time or uen or onl for the pu rpo e of 
refer nee, re ord, or t mporar con enien ~. " o." or 'numb r' 
i not u ed befor a figure unl s needed: 

\\ ll 3 (11ot w II o . 3) i 5 fe t deep . 
f all the anal ses, No. 3 (or that of water from well 3) how the 
high t flu or ide coot nt. 

anal is 15 
app ndix A 
bed 4 
chapter 3 
cia I 
coli tion 681 2 

xhibit A 
fi gure 7· 
I \'el 2 
pag 245 
plate 23 
ample 156 

tion 10 
sp cie 2 
table 19 
t c t hoi 4 
t pe F 
\\' ll 162 

5. apita liz th nam of a biologi a l ph lum, clas , order famil or 
genu ; do not apitalize th nam of a peci ub p ie, or 
variety. 

Anhropoda 
Cru tacea 
Foramini fe ra 
H poparia 
Agno tidac 

Agno lu 
Agno lus ca 11a den i 
Diploll) pa Wf' toni 

Epigaea repen 
QtterC11 palu t1·i 
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o not apitalize 
proper name . 

111 d pal contol gi al t rm d ri\ ed from 

aviculo id m . odontin · foraminif r 

apitaliz ' d partm nt' if Lh ' rd i · part fa nam · ap ita li z it 
tanding alone if it r f r to a F d ral or int rnation I unit. 

Dcpartm nt of the Int rior; 
th Departm nt 

al ' 

7. apivlliz th full nam of or ·a niz d bodi an l th di tingui hing 
ub titut f r u h nam . 

entit omet, Jupiter , 
iilk a turn) , Pol ar i · 

but moon 'The tar at 

night * * *" 
9. ap itali z ·· tat ·· provin ," a nd " ommonw ·dth ' h n the 

' ord ref r to nat ion a l politi al ubdi i ion . 

, tat of Main ; th tate 
Province of Ontario; th P ro,·ince 

f ariti m Provin (of anada) ; th · Provine s 
ommonw alth o f Pen n: lva ni a 

PARALL L Co R TIO 

entence element that are p a ra II a nd equal in logi hould be 
para ll 1 and equa l in grammati a l a nd t li tic form . 

1. oordinate conjun t ion ('a nd " " but "or," ometime 'for, ' 
" nor," " ·e t' ) u ua ll ig na l th need for parallel con tru tion. 
A hift in crb l n , i or mo d a ft r a oordinate conjun -
tion violate the principle of paralleli m and rna al o create 

· other diffi ultie : 

nl 20 p rc nt of th e water i 1 ft 
for po iblc wat r- . uppl u and to 
m ai nta in trea mnow and ground-water 
I vel . 

a nd 

Ia er a nd 

nl ' 20 p rcent of th e wat r i left 
for po. i ble wat r - u ppl u and 
for ma int nan o f tr a mflow and 
ground-\\ ate r level. 

Tours o f th facilit 
Frida folio' ing the 
' ill continue through 

' ill I g in on 
c r mon and 

aturda . 

Lim ton in rn a ive Ia r and 
hal and tone in thin bed • • • 
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2. orr lative onjun tion ('" b th * * * and'; ' ith r * * * or"; "if 
* * * th n ' · ··neither * * * nor··. 'not on! * * but a! o ') r -

quire parallel grammati a! form : If a rb follm' on , a erb 
hould follm th other; if a pr po itiona l phra e follov on , a 

pr po itional phn ·e hould follow the oth r. Re a ir of fault) 
parall li m ma r quire onl tran po ition or ad lition of a " ord 
or two. 

To th • north a. t , th . antl ·ton b d 
both b a m · thi k r a nd oa r. r 
grain d. 

Eith r th water \n t too turbul nt 
or too sha llow for u il bottom-clw !l ­
ing p i 

To th · north 
b ca m both 
grain d. 

or 
dw 

·and:ton · b d 
and oar r 

ith 'I" too turhul nt 
for u h bottom -

Eith r the Dir 
r l r mu t 

r ciate Di -
th proj t. 

Eith r the Direc t r or th 
Director mu t authorize 

3. nd ' hi h, '' "a nd who," and that, " but ' hi h, " " but ho," 
or ' but that" ne d · a pre eding ' whi h, ' "" ho," or " that. " 

This di trict, the large t and whi h 
contain th prin ipa l mine, i in th 

Thi di tri t, \\hi h th large t 

and which con ta in th principal 
w tern part of th e unt . mine, is in th we tern part of th • 

ount . 

For " he di tri t th a t i the large t and whi h contain the 
principal min * • *, ' "'rite either 'Th di trict that* • *and 
that • * •· · or ' he di tri t ' hi h * * * and whi h * • * " 

4. Item in a Ji t, in a readin column of a table, a nd 111 th d np-
tion of a proc hould be in parall I format: 

a. 
b. 
c. 
d. 

ot : 

a. 
b. 
c. 
d. 

quipm nt. 
in prop r qu nc 

quipm nt hould be a mbled . 
amp! . in pr per qu nc . 

t ar run . 
r comm nd that r ults Lh n be r cord d. 

5. It m in a erie n d parall I on truction. 
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The cont nt of CRIB 
u ·r r pon , inui idual 
and b ertain requir m nt 

YP Y program. 

on 

he D partm nt of th · Int ri r ha 
15 . kylab xpcrimc nts in whi h th ir 
. i ·nti . t ar · prin ip·tl ill\''. tiga tor. , 
co -ill\' tigator on four olh<'r c 'P ri ­
m c nts in cluding 011 c · pc rim<·nt \ ith 
th Ita lian o logi al .'urve ' · 

Th cont nt of RIB i l on 
pon , indi ion , 
rtain r quirem nt th 
program. Ot·: • • • on u r 

r ·. pon c, 011 imli\·idual discu . ·i 11 , and 
on c rtain r quirement of th , YP Y 
program. 

m 11 , in ludi11g on 
Gcologi al ·un· . 

6. Expr ion of ompari on and ontra t need parallel on tru tion: 

h in . trum nt on , k lab ar · mnr · Th in trum nt on k lab ar mor 
ompl • than the • R pa load. ompl x than tho on ER T . 

Word , phra e , and clau e in appo ition need at lea t imi­
larity of o abular , tru ture, or logic, if not exact parall li m. 

Dr. mith aid that 
an additional 
technol to 
ourc -an era that mad 

re with the launch of th 

mark 
of 

re-

Resources Technolog a tellite. 

AI contributed by the urve , a nd 
focu ing attention on how the Fed-
ral overnm nt r pond to nvi-

ronm ntal pr blcm i an active-fault 
recorder. 

Th . urve aLo ontribut d an a -
ti\' -fa ult r c rder; th pr nee of 
thi in trument focu att nti n on 
how • • • 

A change of prepo ition in what hould be parallel phrase 
rna be awkward or confu ing: 

It provid the G ological . urv 
with a mean of or anizing min ral­
re our e information and for pr ent­
ing th r ults • • •. 

It provid th logi a l urv 
with a m a n of organizing min ral­
r . urc informati n and of pr nt­
ing Ul re ult • • •. 

It hould be noted, howe er, that if the clauses of a sentence 
are not qual in logic that i , if one clause is a con equence of 
or i otherwi e dependent on the other, a coordinate conjunction 
i not appropriate. 

The field-part chief becam dis-
abl , and the xp clition was can­
celed. 

When the field-part chief becam 
disabled, the expedition wa canceled . 
Or : Th e p clition wa ancel d be­
cau e the field-part chief became dis­
abled. Or: The field-part chief b -
arne disabl d , and o the xpedition 

was cancel d. 
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But en parallel c n tru ·tion, if it an b a hi d ma , not 
be enough to r d m a nten e that tri to ram too much in 
too little: 

Th unique omuin at ion of gcologi . C\' ' Ill ·, b ·ginning with a \'ast ·ri . . 
J( la \·a flow . th en r giona l tilting of th land , followed b ' d po i· 
ti n of a on ··hundred - to two-hundr d -( ot Ia · r of windhl0\n1 :itt , and 
ndin with a gla ial lak damm d and . uddcnl • r I • ·d to form th · 
arth . gr at t known Aood , itwol\' ·d su h a Jar 

of th pi ture a n b n at on tim . 

he writer eem to mean : 

·vent began 

SuGGESTIO A TO ExPRE IO 

The Engli h language i a ri h and ft xible to 1 of ommuni ation. 
It o abular i rhap four time a large a that of an oth r lan-
guage, but thi o abular doe ha e a great deal of impreci ion, partl 
be au ngli h i a li ing, grm ing language and word m a ning 
hange. ot long ago "model m a nt a cur a eou dam el or it might 

mean a to train; no" it ma m an an int 11 ctual oncept pre ent d 
for the ake of argument though not n e aril with onvi ti n. "Di i­
pline" had militar or parental connotation ; now it ma add a om­
forting a ura of int llectua l re pe tabilit to orne larg or mall gment 
of the p trum of ien e. few ear a o " riter made a di tin tion 
in meaning b tween " rbal' and "oral '; nm , though "oral" rna 
till be more explicit than " erbal ~ man du ated reader would re-

gard any attempt to di tingui h the two word a emantic quibbling. 
ot onl do " ord m aning hange· po ible m aning of a gi en word 

rna ran e from li htl differ nt to xa tl 1 oppo ite : Do "I fight 
with him ' m an "for him' or "again t him"? 

h ion that follow are 
ur e publi­

, he u ti e w rk on ' ord 
(1 74, p. 40 -1 9) l1a' 

"Wordine 
and 

tabli h d mmon t rm . 
t rm or if h i defining a 

" ith Humpt)-Dumpt , 
to m an * * *." Oth rwi , 1 x-
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and r Pop ·. ·td\'i n t the fir t b ' hom the n w are tried nor 
et th Ia t to la th old a id " i parti ularl appropriate in the m a tter 

of \'O abular ' ; it i well to ' t\' i 1 both the e ·oteric and the trit . 

'A an' 

n hon r, an hour," but 
urrent m ri an u ag , onl 

begin with il nt 'h' " 

'a hi tori ca l e ent' ' tr orr t u age. In 
" h eir '' " ho!1or ' " hoUJ ," and d ri ativ 

'A curacy, preci ion" 

' I o 

' I o" i · be t r r ed ith r for ad rbial u (" h trail w ·t · al ·o 
p.'') or for the phra "a nd ·tl o. "A I o' ' hould not b 111 a 
or an ind ependent lause. 

Th trail w as n> ky; al. o it was 
n :r l p. 

'Altitude, elevation" 

Th · trail was ro ky; it wa. a l ·o \'Cr ' 
stc ·p . Or (be tter): The tra il was st ·cp 
and ro k . 

Both ' altitude" a nd ''e l ation" arc u ed in r f rring t di tan 
abo e ea le el, but "e le ation'' al o mean uplift and i u ed in that 
en e in m an geologi report a ' * * * el ation of th tw ar a 

to the ir pre ent a ltitu I ." ' ltitud " i preferab l for indi ating di -
tan a bo e ea 1 \ cl or other d at um. o" e\ er, 'ele a tion ' i a well-

tab li . h d term in indu tr a nd among topograph er and engin er , 
and their u e of ' le at ion" for "altitud " i followed appropriate! in 
m a n u r c r pon ·. The L rm 11 uld not 1 u d inter hangeabl in 
th am r port. If ·'el at ion '' i u . l for indicat ing di ta nce abo e or 
bel w ea 1 el, it hould not be u ·ed in the a m report for indica ting 
uplift. 

"And (or }' 

The lega li tic " and (or) " can u u a ll be avoided. "Or" or "and" 
alone rna make the mea ning lear ; 'or both' may be added. 

In m places th e u ce. ion of hale b d i int rrupl d b I n , of and 
and grav I. 

Th quenc rna include lime tone or and ton e or both. 



REV! W OF E GLI H I _41 

' As, since 

' or "·in e" to mean "b cau 
the b ginning of a s nt n e · in e" i 
Hm v r, " ince i onv ntiona ll , u 
matical de' elopment: 

As follows" 

ince 
and inc 
th n 

be onfu ing parti ularl at 
b t ter re en d to , pre time. 
in t ad of b a u ·· in math -

Before u m g "a f llov. " 
n ded. run on q u a ura 

on. iel r 'h th r the phra. e i r all , 
ling to the phra e and i t i u u II 

U} rOuou 

' Ba ed on on the basis of 

Th 'ba ed ' of ' ba eel on' i a 1 a t 1 articiple; it mu t eith r modi£ 
a noun or a pronoun or it mu t omplete a verb phra . "On the ba is 
of ' i an ad rbial phra e. 

lla ct on m a urem nt 
phot graph , Brown c timat 

mad 
• 

0 11 

The ction of th landing it 
wa o n th ba: i of . o und i •ntific 
rca ning . 

Th 

tat 
flows. 

of m of th c 
mapp d on at J. 
on th differ nt 

co lo ni za tion of the 

bout 40 p 1 cnt of M rcUJ h a 
b en m apped ba eel o n Mariner 10 
data. 

On 
m ad 
mate 

the 

n photograph 
to • • •. 

The I ction f th 
wa ba d on ound 

ning. 

lava f1 ' 
lit 
fer 
th 

wn 

landing itc 
i ntific r a-

bout 40 p r nl of i\1 r u r has 
be n mapp ~I 0 11 th · txt i of ~1arin r 
10 data . 

Pia m nt 111 th e nt n e of "on th ba i of" need car : 

h r k II th ha. i of i7 of Th rock rn a b divicl d in w nd -
g ra in rn a , b di ,·id ·d into . and to n ton and ong lom crat o n th ba i. 
and ong lom rate . . of iz of gra in . 

Both different" 

'Both" and 'difi r nt' ' ar u ful ' orcl if n eel d, but be ur 
th r're n e l d · th ar not need d in th e nten 

B th branch hi f and proj t I ad r " ·ill d part in oppo. it dire tion . . 
Th urv ' upi m r th an 30 cliff r nt building: . 
Bill Mac ha · m arri d a m amha H arper, and th e both ar • h n mooning 

in H a wa ii. 
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' Comparativ ly relatively" 

a relation i hm. n. 

onjun tioo for empha is 

AUTHOR 

" have om to m an rather" or "a 
more informati c if a ompari n or 
' hat? R elat i e to what? 

oordinating 
· nt n 

onj un ·tion 
}Yirti ul arl 

("a nd I '' but,· 'nor, I "or,' 
111 informal ' r i ting or if 

" etl) ma 
mpha ·i 1 · 

\ b gan til journ · · in mid - ug u 1. nd we wcr · ,. ·ry g lad wh ·n it was 
ver . 

.Hut ·ubordinatin onjun tion · ma not prop rl b gin a impl r 
ompound nten c. 

\\ b an the journ · · in mid - u -
gu t. • o w arr i,· d in mid- . pl ·mb r 
and th ·n we r ·turn ·d late in tob r. 

" Contour contour line" 

\\ b ·ga n the 
g u t 1 arrived in 
r turned in late 

did not b until 
until 
d in 

In t xt, a di tin tion hould b made betw n ' ontour ' a appli d 
to the ur(a of the arth and ' ontour line" a PI li d to a topo-
graphic map. 

Pa leozoi ro k i · indicat d b th · on tour 

nt ur line i n ar the hore of th lake. 

General u ao-e among n u of "contour" in tead of 
"contour lin " if a pe ific contour i m ntion d. 

In a map xplanation, ' h re th r i no po ibility of mi under-
tanding, " ontour" ma tand for " ontour line," as in the explana-

tion beneath th mbol for a ontour line: " ontour drawn on top of 
Pre ambrian ro k ; intenal, 200 meter' (omit final period on map). 

N um ra J indi a tin altitud ( r 1 a i n) on ont ur maps nd 
. imil ar numera l on oth r illu tntion , b onvention are printed with­
out a comma if th are of four digit , with a omma if th are of fi e 
digit or more; in text, howe er, numera l of four digit or mor 111-
di ating altitude are print d with a comma. 

"Develop" 

"D elop" and it deri ati e have pecial meaning in the m111111g, 
real e tate, biologi a!, photographic, politi al, and other field . To 
"de elop" an ore bod i to do the work nece ar to how it extent; 
to "de elop" a mining propert i to do the work necessar to open up 
the ore bodie . The work done for these purpo es is "de elopment" or 
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'de clopm nt' ork." ' 'De, cl p" ha a par ti ular m aning al o in" at r­
' ell on truction. 'o "de' elop" a ' 11 i to r mo c, b an of e era! 
mean , fine-grain d material adjacent to the drill hole to nabl the 
' a ter to cnt r more fr el . "De, elo1 " i al o u ed in r f rring to the 
exploitation of ground ' at r. 

Writer of ur e report ' ould do well to limit u of ' d elop" to 
·u h a 

'omc und irabl u c · of 'd velo1 " ar hown below. 

H r the v in is de,· ' lop d in gr a lcr 
thi kn 

gl m rat 
re t f th 
ar t 1pica ll 

' D ue to, owing to" 

at d pth 

hill th e on­
d v loped. 

Here the vein thick r . 

Barr ' II go ·1n '" T und r ia in b 
rich d po its. 

t th hill th 

in t pi al 

h ur long maintained that 'due to" i adj ti,al and that 
"owing to" i adverbial ( 5, p. 15 ) , but a large bod of current 

manti opinion on ed ·Ld rbial apabilitie to "due to"; mo t 
language authoriti obj e t n ither to " he ri er ro e due to 
ex eptional rainfall' nor to ' h ri er ro e owing to ex eption I ra in­
fa ll. " W I 3 define both the phra a prepo itions. Other eman­
ti i t refer to uch phra e a "doubl 1 repo ition ," "compound prep­
o ition ' " phra a l 1 r po ition " or "group prepo ition .' ("B mean 
of," "according to" are perhaps more ommon example of "group 
prep ition .' ) "Becau , ' " b au e of,' or au d b " can u uall be 
ub tituted for ith r "due to ' or "owin to. " Be au '' is pr f rable 

t "owing to th fa t th a t" or "due to the fa t that. " "Owing to" 
hould not be u ed a ft r th " rb "t ' : "Damage wa due (not 
wing) to the earthquak ' r "Dama e wa au db the arthquake ' : 

that i "due to ' ma be adv rbial but ' m ing to" rna not be adjecti al. 

Expres ions of indefin ite ti me and place 

These ph noc 
corroded. 

arc often deeply Man , f th are 
d epl orr d d. 
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The om pl xit f th folding i. 
m tim ,. 1 m ark d. 

The t rra a r fr qu ntl ov-
er ·d with gra ,· •1. 

h p ·bbl · almo t n vc1· h a 
triatcd fa 

u ·tt a ll · lig ht 
T ll ow. 

ri h t wh n it wa 

' Fi h or <Ffi. he ' ? 

Former latter" 

f 
ar,' and 

r " in 19 

HOR. 

The ompl · it • o f th e folding i 
\ TI mark ·d a t m pia 

Ia n of th • • t ' ITa 

with grav I. 
ov r d 

F w of th · p bbl h a ve ·triat d 
fa 

Mo. t o( th p ·bhl · ar lig ht gra , 
a lth o ugh om ar • lig ht llo \ . 

T h or• w·t ri h , t wh r · it wa · 
mo t a lt r I. 

lik 
ng-
'on 

" other­
" ' lk " 

u " form r· · a nd " la tt r' pr babl 
4 (1 35, p. 69) quot Willi am ean 
(i\ Iar h 191 4) on the u bj ect : 

\\ h · an human b in lwu ld write "th form r " and " th btl r" ' h en a ll 
ar · at lib rt ' to r p at with di ·tin ctio n th · n o un th at th · pronominal 
tufT d im ag Land fo r "' · n \'Cr o uld o mp rch c nd . 

If "form r" and '1att r" are u ed , mak ur th ir r ( ren c ar pr ent 
a nd 1 arl identifiable. 

'Fortunately, unfortunately" 

of opinion 
rd 

'Good bad· well poor" 

In tead of u ing ind finit , a l tra t d ripti c t rm u h a g od, 
"bad,' ' w II ,'' and 'poor," try to be pecific. 

w 11 - xpo cd body of t ·pi a l 
granod i rite • 

Th e th pl a n t for 

"Horizon" 

3 -fl xpo ur 
diorite • • 

h m ot lik I 
for finding " fo il ' 

of typi al g ran o-

ite o n th plan ·t 
wat r • 

" Horizon" i ometime improper! u ed for "bed" or " tream" a in 
the entence "Thi horizon is 4 feet thick. " The term "horizon" denote· 



RE\'IE\\' OF :'\GLI H I 245 

positiOn. tri t1 peaking, horizon ha no thi knc , being m rei a 
tratigraphic level, or plane . 

. ,. ral thin h ri z n ar r i Lalit 
and tand o u t promin ntl ·. 

Th total 
that arri 
feet. 

eY ral thin bed, ar r i tant and 
stand out pr minentl ·. 

on -

Howe' er, ' h n appli d to oil , "horizon ' i prop rl u ed for a zone 
ha\ ing thi kne . B irtue of univer al u ag , the " horizon ' ''B 
horizon ," and oth r "horizon" L rm of oil refer to definite zone . oo, 
'oil-bearing horizon · ·md fo il-bearing horizon "-\\hi h ob iou I 
ref r to unit ha ing thi kn . el e th could not ontain the oil and 
fo il -are u db man il geologi t and trati rapher . 

"Important" 

A a rule 'important" i not th appropriate word unl it i a -
coml ani d b ome term hm ing wh or hm the thing described i 
important a " ommer iall im1 ortant." It hould not be u d for 
"large,' "abundant ' " on pi uou ' '\ aluable " or other word of wel l­
under tood meaning. For 1 ar thinkin a 'ell a lear writing, a" riter 
hould forti£ "im1 ortant" b pointing out th relation that end w the 

indicated phenomenon with importan e. When that ha been don , 
the need for the adject i e oft n di appear. 

The mo t important r ute a ro .. 
the region • • •. 

Th roo t imp rtant igne u rock 
in thi ar a • • •. 

Th tr am nam d in the ord r 
of their imp rtance, ar • • • 

"Include, comprise constitute con i t of' 

Tne mo t h avil r travel d r ute 
a ro th rcgi n • • •. 

The m t abundant ign ou ro k 
in thi area • • •. 

th rd r 
( iz ? 

"In lude ' indicate that the omponents li ted do not con titute th 
whol · " mpri ·· " on titut ' or " on i t of' indicate that th do. 

i campo d of f, c mpri feld par, quartz and 
r mineral . 

F ld. par, qu a rl7 , and d a rk a . 'Or · min ral. on titut th t ·pica! ranit ; 
but T pi al granite rna in Jud fragment of c untry rock. 

"It i apparent it i interesting" 

If' it i appar nt , 1 ar evident or bviou that • • •," then it may 
not n phr e i. somewhat patronizing. 

• • •" ma the author' hope rath r than a 

to a ," th n don 't a it. There i enough to say 
that n ed to be said. 
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"Lend, loan" 

"Lie lay; overlie, underlie" 

he part 

of " loan ' a a 
that u h u ag 

i er , that ' 1 nd ' i pr -
priml that " loan" a 

" and " und rli a tran 1t1 v rb , but 
tho e of the intra n itiv " li e" ; that i , 

r or un r om thin , th " li ' being, in eff t, 
'ov r or und r om thing" an ad rbial prepo i-

The upp r bed o,· rlie the low r b ds. 
The upp r b ·d ar und erl a in by th low ·r IJ ·ds. 

"Like" 

' Like" a u eful but trouble om word. Otherwi e r pectabl 
writ r from hake pear on h u eel it a a onjun tion , but uch 
u age i till frown d on b int 11 tual . "• • •, a igarette hould ' 
rna not be a cat h ', but it ' better grammar. 

Literal versus figurative 

he language i full of " ord 
ti e u age i 
are u uall mor appropriat 
li t d ; there are man other . 

a nd phra e ' ho e idiomatic or figura­
but for hich more lit ra1 term 

111 a te hnical report. A fe, uch are 

Figurative L iteral 
a num ber of ___________ __ ______ __ several , a few 
accou ntabl for __________________ _ th e cau of 

entia ll _______________________ principall , roo tl 

evidenced------------------------ ho' ed, indica ted 
gro' ____________ __ ____ _________ b omes 
improve __ _________ __ ____________ in rease 
in case of ________________________ if 
in th e vicinit of, in 

the neighborhood of _____________ abou t, nearly 
majority __________________ ______ root 
open; close __ _________________ ___ beg in , end 
o er; under ___________________ __ more than ; le than 
proposition __________________ ____ undertaking, ta k, pro pcct, matter 
provided , pro,ided that ____________ if 
range up to __________________ ___ i a much as 
various _______ __ ________________ _ man , several 
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"May, might; can, could" 

Et mologicall , " might" in all it u and meaning is th pa t ten e 
of 'rna , but in expr ion of prob bilit the di tin tion between the 
two word i tenuou . "lYiight" ha perhap a lightl mor nega ti 
connota tion than "rna " : ' 1\IIa " implie the ome" hat dubiou po -
ibilit) that uch and uch will happen or (' ith "ha c") ha happ n d · 

"might" u uall implie that u h and u h probabl did n tor' ill not 
happ n. Howe r, th two word are almo t int r hangeabl in u. age 
to express I robabilit ' : 

He might go. 
He rna go. 
If he had known , he might ha,· gone. 
If he had kn wn , h rna ha \e gon . 

"Can" and "could" urrentl eem to denote litera l po ibilit 
than an degre of probabilit . 

A prohibition 

rather 

One of the few unequi o al prohibition we i ue to ur e 
1 : oid the round- ircle ndrom ; it i a nearl infallible 

writers 
ign of 

lingui tic ineptitude. 

ad,·an planning, prepara tio n 
bi ect in to two part 
compl t I a b nt obliterated 
do\ nward , upward dir tion 
fir t initi a te 
gr n , black, red in color 
join tog th er (r ligiou ritual 

a!\ a s xc pt d ) 
m tric unit of m a ure 

originall of • • • origin 
ref r ba k 
relative proportion , p r nt 

("percent" i. relat iv ; it m an 
" p r hundr d") 

r p a t d rep titian 
ri , up , ink clown 
urroundC'cl on all ides 

through out lh whol , th entir 

Skillin, Ga , and other (1974 p. 407-410) li t man mor imil arl 
objectionable phra e . 

The quare- ir le ndrome ("inaudib le ound," "unique! num r-
ou " "partly aturate ' "doubtful certaint , ' " immaterial ma tter") oc-
ur ·o infr quentl in Sur manu. ript a to warrant omi ion of 

'Number" 

" umb r" or it abbr ia tion i u uall not needed in identif ing an 
item in a num rical or alphabeti a l equence: 

chapt r ~ 
cia I 
coll<Xtion 6812 
exhibit A 

"On the order of" 

figure 7 
section 10 
table 19 
well 162 

"On the order of" . hould be u d onl in onne tion with an e tab­
li hed order f magnitude, ve locit , inten it , or other· it hould not b 
used to mean "approximat 1 " or "about." 
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A gr at earthqu ak in the d n I · A gr at a nhqu ak • • • prop rt 
da mag · of t ns o( billion: of doll a r . popu la ted area of th Pacific a t 

o uld cau c prop rt d am age o n th 
order of tens f billion of dollar . 

' Order of magnitude" 

An "order of m gnitud 10 time more 
than the pr ding order ce ding order. 
" ev ra l order of magnitude I to a that 
on qua ntit i ma n , man time: lar:r r or mall r than anoth r. " wo 
quantitie a re of the arne order of magnitud ' if one i no larger than 
ten time th th r, but if on i on hundr d tim s the oth r it i 
larger b t'\1 o order of magnitude" (W I 3) . 

' Percent, percentage (proportion)" 

Th gr atcr pan (not rcat r pcrccntag ) of the o il of th ar a i. of gla ia l 
o rig in . 

"P r ent ' i preferred to I per entage" for table heading . If other 
term , u h a " m ter ·· and" ent imeter "ar abbre iated in a table, 
"p rcent" rna be abbre \ iated a I p t. " It i not abbr viated in t xt. 
The s mbol I ;'0 " i not u ed. 

Prepositional idioms 

he curr nt u a e of a f w ommon pr po itional idiom are g i n 
below. Funk and Wa na il ' tand ard H a ndbook of Pr po. ition , on­
jun tion , R Iative Pronoun , and d erb ., (I 53) contain exhau­
tive li t and mu h pert in nt information on ngli h onn ct ive . 

mpar : o ne thin. with an o th r imilar thing; on thin g to an ther dif-
fer nt thing 

onform: to prac ti e to a d ign: comfo rmabl to in co nfo rmit . with 
on ist : in perf rming an act r in a definiti on o r tat m nt f id nti t of 

quartz and calcite 
contrast ( erb ) : one thin with ano ther 

ontras t ( noun ) : beh een thin gs · p r nt a ·ontra t to a p r o n or thing: 
one p er on r thing p lac d in a ntra t with anothe r 

orr sp nd: orre pond to thin s rre pond with ( ' rit e I tter to ) persons 
cliff r: pyrit diff rs from gold · he differs with that opi ni on 
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different from (11ot different than ) 
ssential: sentials of geology· e entia! to su ce · the fir t e entia! in pr -

paring a specimen 
identical: one thing with another ( not to another ) 
in arch of- the sear h for 
independ nt of ( not from ) 
ne essary: for a trip · to ad ancement 
overlain by ( not with). 

"Provided providing; if" 

W I 2 and 3 eem to con ider I pro ided" and "providing" equal! 
acceptable when u ed a onjun tions; meri an Heritage prefer "pro­

ided. " "If" i honer and an alwa be u ed rather than either. 

"Render" 

"Render" is unque tionabl re pe table in an of it ariou mean­
ings, but it i becoming archai and the urve writer i urged to lea c 
it to judge , to Hoi cripture, and to lard-makers. 

"Section area, region' 

" ection" i a word of man po ible meaning . In geologic report , 
" ection" rna be re r ed with ad antage to de ignate a I nd e tion, 
erti al tion cross ection, or thin tion, and perhap for a few 

oth r use · "pia e," "lo alit , ' "area,' "quadrangle," "di tri t" or "re-
gion" rna erve a. geo ra ph ic term . If a di tinction i needed, u 
"region" for th larger unit and "area' for the mailer. Consi tenc of 
u age hould be maintained; th " region' of one enten e hould not 
becom the I area" or the "el i tri t ' of the next entence. 

Simliar words ea ily confused 

The language has man word imilar enough in form but different 
enough in meaning to require are in u e. A few are li ted: 

a ff ·ct, err ·c t 
all togcth r , altogeth r 
altar, alter 
apprai , appri e 
bou h , bow 
consci ntou . . on iou · 
ontinuing. continuou 

"So that such that" 

data, datums 
flair, flare 
fortuitou , fortunate 
ing nious, ing nuous 
taid, ta · d 

tortuous, torturou. 
valance, val nc 

that" and " u h that" to expre r ult an produce awk­
e . . I nd o" rna be a better choice than " o that," and 

rearrang m nt will mooth out the awkwardnc of "such 
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The Th averag rateofocurr·ncc•••. 
an Th Ia t . uch nt • • • , and a sig­

Th apilla is ob. rved nd -on in 
a direc l ion . u h that th e light ra 
u ed tra ,. I from th cathode ·nd to 
the anod end. 

The relative pronouns ' that" and ' which" 

nifi ant probabilit • • • 

The capillar i observed nd-on in 
su h a direction that • • • 

It would he on enient to he ahle to sa confident! that the r lati e 
pronoun " th ·tt" introdu . a r tri ti e lau e and "which" introduces 
a nonre. tri tive lau e, hut • ngli . h u age i not o neat and order! . 
1 he truth is that " " hich" ·md "that" appear almo t inter hangeabl 
e en in the mo. t respe table u. ag , though orne writer and orne 
editor do in. ist on "wh i h" for nonre tri ti e lau. e . (Re trictive: 
"Mea. urement: th a t are ina urate are worthle . . " onre tri tive: "The 
mea. urements whi h were made b .Jone, 'tre ina curate.") But if two 
relati e lauses modi£ a . ub tanti,e, paralleli m applie : "The • • • 
that • • • and that • • • ' or "The • • • ' hich • • • and which • • • " 

"There is * * *" 
uch phrase. a "Ther i. ," "There were," "There have been," 'It i ·," 

"It" a. " rna , of our e, properl and preferahl begin many entence 
but the writer who is about to u e on of the e phra e hould consider 
whether he ·mnot expres. hi . thought more forceful! in some other 
wa. 

Th rc arc man ot her primar 1 min ­
erals containing phosphoru . 

There are some place where lignite 
beds ar ex po ed. 

There ha been some faulting . ub­
s C]Uent t the depo ition of the ore. 

It is belie ed that these vugs prob­
abl represent opening whi h were 
formed by recent faulting. 

It i the belief of the miner. that 
th ground nm being ' orked rna be 
a !ide. 

There i. a prohabilit that some of 
th e \'ein. rna have had their gold con­
tent increased b enrichment. 

"There is no doubt * * *" 

Man other primar minerals COII · 

tain phosphoru . 

t . om· places lignite h ·<Is arc <.: 

posed . 

. o m of th e faulting occurred after 
the tlcpo. ition of th ore. 

The. \'Ug. probabl r pr . nt open­
ing. formctl b 1 re ent faulting. 

The miner believe that the ground 
now being worked may be a sl ide. 

The gold content of some of the 
veins probabl was increased by en­
richment. 

"There i no doubt," "undoubtedly," " unquestionably," "certain! ," 
and like word and phra e u ually weaken otherwise firm statement . 
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There is no que tion but that • • •. [A very broad and all·inclu ive tat m nt] 
It can b readil 1 ccn th at • • [Wh r ~ B whom? And arc · u nain?J 

* * * to end a sentence with ' 

The strict grammarian ' objection to ' u ing a preposttwn to end a 
entence (or a clause or a phra e) with'' i that a pr po ition b d fini­

tion i a conne ti e plac d before ("pre-positioned") another word, tha t 
i , it obje t; if the pr po ition ha no obje t, it i hard! a true prep i­
tion. Mo t en ten la u e or phra e · can ea il be reca t to a oid 
need for such u age: "The trict grammarian' objection to nding a 
sentence with a prepo ition • • • .' 

ote that any objection to nding a enten e with a prepo ition 
applies equally to ending a clau e or a phra e with a prepo ition. ote 
al o that some word rna quite proper! be u ed a either prepo ition 
or adverbs: 

The fog crept in. (adverb) 
He spoke in the vernacular. (prepo ition) 
We aw that before. (adverb) 
We stood before the house. (preposition) 
They hauled the flag down . (adverb) 
They ran down the hill. (preposition) 

There are other : In ide," "off, ' "on,' "out," "o er," ''pa t," "under," 
and "up" rna all be u ed a either prepo itions or ad erb ; orne rna 
even be used as adjective , nouns, or erbs, particular! in olloquial 
or informal peech. 

"Toward, towards" 

Most dictionaries accept either " toward" or " towards," but GPO 
t le manual prefer " toward. " " oward " i 1 ual Briti h usage. 

Trite or superfluous phrases 

killin, Ga , and oth rs (1974, p. 410-415) list everal hundred 
phra e that rna once ha e been new or needed but now are either 
worn out through overu e or I e v ere never needed. Belo v are a few 
that have been noted in Sur e manuscript, together with sugge ted 
revisions. 

along the c line ________________ Omit. 

due to (or b cau e of) the fact 
that _________________________ because 

in man in tance ______________ at man place, frequent! , often 
(depending on meaning) 

in (the) ca of ________________ if (if applicable; otherwi e probabl 
uperftuou ) 

it has been found , i a known fact 
that ________ _________________ Omit. 

of di tinctivc character ___________ eli tinctive 
pre ent, pre ence ----- - ---------- uall not needed . 
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itu a tcd , I at ·d ________________ _ Oflcrr ·up ·rflu u. 

took :om of th ir valu abl · time ___ took time, or, bett ·r , "did u ll and 
. u ll" 

,, a · •nga d in ·wdi · of _____ ___ studi d 

wa (o r w ·r ·) found , know n, 
·e n to be ---- -- ------- -- - ---- : uall ' th · single word .. , a" or 

··w ·r ··· i ad quatc. 

Twins and triplets 

he · ngli h vo abular In man twin or trip! t word thaL are of 
·imilar m aning but of dif[ r nt form be au th om from root in 
di[ rent language or from lifT r nt r ot in th am language. In 
mo t of th e vtir or group , th hort r, more mmon form i from 

nglo- axon, th longer, m r formal from Latin or ld Frcn h: 

about; approximat I 
cia e ;' argillaceous 
find; lo ate 
inside; interior 
man ; numerous 
outside; exterior 
part, portion (both Latin) 

and ; ar naceou 
how; xhibit 
tart, begin; initiate 

stop, nd; t rminate 
talk; nver 
And many other . 

The e word ma ha e fin di tinction of onnotation to different 
mind , but u h di tin tion i not worth editorial-authorial 
quibbling-author and editor b aring in mind that impli it of vocab­
u1ar and tructur mor than an oth r fa tor equ 1 int lligi­
bilit . 

"Two or three" 

Phra e uch a " two or thr e," "eight or ten," and "two or three 
hundred' occur routine! in on r ation and in informal writing, but 
the cientifi writ r ma want to on id r wheth r he means "n o to 
three," "eight to t n," or " t' o to thr e hundred." 

"Unique" 

"Unique" on ider d to be not comparable, either po i-
tive1 or n gativ I . R ther than 'more uniqu ," try "more rare"; 
rather than " le unique," tr more abundant," or om appropriate 
\ariation. orne language authoriti frown on omparing "fatal ," 
"round, " permanent," " tabl " and other term o£ pe ifi.c and limited 
meaning. 

'Very merely simply" 

"When ou write ' ery' in a new stor , scratch it out and ub titut 
the word 'damn.' hen rat h out the 'd mn, " William II n Whit 
advi ed a oung reporter. Young geolog authors, and old r one too 
take note. "Ver " can be made informati e in poken En li h b oi 
manipulation, but it u ually adds little to a written tatement. Repe-
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titiou u c of the ' ritten " y r ·· (or a n other gen ral t rm) g"' a 
paper an amateuri h tone. 

"Damn" is not a ati factor ub titute for either 'merel " or 
" ·impl ' , ' but the two ' ord. are about a empt of' ritt n meaning a 
" er ." 

' Whether or not" 

When the alternati e i the negation of the po ibility xpr d b , 
1mm diat I ' th orrelati e "wheth r" and ' or, ' the "or not ' rna 

folio\ the ' " hether" or rna be pia l lsewhere: 

The condition exi t whether r not there i a rational xplanation. 
Th condition exi t whether there i a rational xplanation or not. 

The 'or not' rna e en be omitted: 

I would like to know whether there is a rational explanation . 

'While" 

It i \ ell to a oid beginning a 11tence with "while." The word has 
b en o mi u cd the reader annot immediat I tell ' h th r the m a n­
ing i "during the time· or " thou h ." ee a! o "Ex pre ion of Ind finite 
Time and Place" (p. 243) . 

"With" 

E er ince George :McLane Wood ' rote T 1 in 1 09 Sun C) au­
thor ha e been admoni hed not to "mi u e" the prepo ition "" ith. " 
In STA 1 (p. 42) the caution wa rated in four lines. In TA 5 (p. 
172), 33 line w re needed to delineate po ible mi u e. From V\ I 
2 to W I 3 the definitions of "with" increa ed from 11 Y2 to I2 Y2 
olumnar in he . Th truggl again t "mi u e," or o eru e, of "with" 
eem to be a lo ing one but we will repeat 1\1r. Wood' omment and 

add a few exam pi of uncle irable u age from A 5 and oth r our . . 

"With" is much mi used, especiall for "and." An example of mi u i n in 
the entence "At an Marcial the a erage rainfall is 4.84 inche , with a (and the) 
minimum of (is) 1.17 inches." 

The mechanic advi ed the woman 
with the broken cylinder head to re­
port it to the company's regional 
office. 

The water i er clear with a faint 
blui h tinge. 

The surface of the bedrock i fair­
e en with depre ion representing 

temporary chann Is of the hifting 
creek. 

A fine-grained rock with blotch of 
a bright pink color • • • . 

The congl merate pebbl are well 
rounded with a ver loose cement. 

Th m hanic advi d th woman 
to report th brok n ·lind r h ad to 
the compan ' regional om c. 

Th wat r i ver cl ar but ha a 
faint blui h tinge. 

Th of th e b drock i fair-
ontain d pr ion rep· 

hanncl of th 

fine-grained rock blotched with 
bright pink • • •. 

Th onglom rate p bbl ar w 11 
round d and loo 1 cmented. 
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The top of the mountain i flat with 
a smoo th de ent on t.h south and 
\ c. L 

Th · mountain is flat topped and 
ha. : mooth slop . on tit south and 
w t. 

H H · di: 11 th g ·olog of the 
ount 

di. tri cts. 

th geolog of th e 
t·iption of I 9 mining count ancl of J!) mining di: tricts 

within it. 

Author hould be aware that "without" ma be a · uncle irable as 
'with. " 

"With regard to" 

"With regard to " " regarding, ' and "in onnection ' ith" are a cept­
able a idiomati phra. c. but other word or phra e may be le s awk­
ward: "con erning,' "as for, " "in re ·pect to," "with refer nc to," and 
other. "With regard to," "a regard," "re," and "in r " are better 
a oided. 

Word repetition, desirable and unde irable 

If the writer i tri ing for empha , r petition of a key word may 
produce that cmphasi : 

For Brutus i an honorabl man; / oar the all , all honorable men. 

Parallel construction rna require word repetition: 

Young men arc fitter for inventing than for judging, fitter for ex uting than 
for advising. 

But unde irable, usually unintentional, word repetition produces mo­
notony, and sometimes confusion: 

Milk quartz with sparse chlorite and sparse pockets par ely mineraliz d with 
pyrite • • •. 

Before assumption of his new po t, Smith wa a si tant program manag r for 
Program Development, Earth Re ource Program at the Out r pace Center; 
the program includes the Earth Resource Aircraft Program and the k lab 
Earth Resources Experiment Package. 

A dike of agglomerate in th e C olorad o Prin e re r c fault ha been faulted by 
a minor cross fault within the fault zone, due to r newed movement along 
the main fault. 

A number of ice lobes encroached southward onto the lava field and , in doing 
so, dammed a number of river and created everal glacial lake · formed when 
several stream valleys became partl or entirely blocked by dam of glacial 
debri. 

U e of the same word within a sentence to conve different meanings 
i eli tracting to the reader a is the u e close to each other of different 
words of the arne root meaning: 

These specimen do not resemble the diatomaceou remain found in the chalk 
shale, and their character remains indeterminate. 

This water contains a higher mineral content. 
The nature of natural geologic processes • • •. 
Some of the products produced by the Survey from exi Ling atcllite photog­

raphy • • • 
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Rapid grm th i cau ing man problem that require ba ic arth- i nc kn , l­
edge as the ba i for wi e planning. 

The stem would include a tran lation program to produ e product ap-
plicable to a particular program. 

Visitors can r iew enlarged \er ion of the pac vi w and learn how uch 
remote en ing i being u ed. 

All are altogether altered . 
As the proce proceeded, • • •. 
He pointed out me point • • 
A orollar ' as the ri ing of the bou m of th · anal , ' hi h oft n ro · ab " 

th form r ' ater urfac . 

The caution again t und irable word repetitiOn does not appl to 
te hni al terminolog . hnical t rminolog mu t be u d on i tentl 
throughout a paper. Thi principle applie e en to gen r 1 term u d 
with a pecialized meaning in a parti ular manu cript. If, for in tan e, 
the author li t in text or id ntifi on a map "fi ld lo alitie 0- 00 , he 
should not interchangeabl refer to " ampling ite 00," ampling lo al­
it 0," "field location 000," or other. A ariation in u ge of techni al 
terminolog rai e the que tion whether a ariation in m aning i in­
tended. 

It's u eful elf-di cipline for the author to li t and d fine, at an arl 
tage of hi writing the te hnical term he intend to u e (that i , word 

or phra e for which a pecialized meaning ha been or i being tab­
li h d) . Wh ther or not the e definition be orne part of the compl t d 
manu cript, th are u eful for reference in maintaining on i t n 
usage of technical terminology. 

MISCELLANEO AID TO CLARITY 

Alliteration 

Alliteration (a ucce ion of imilar ound , u uall , but not alwa , 
initial consonants) rna be u eful or it may be distracting. killfull 
(but paring! ) u ed, it i an effecti e tool for empha 1 : 

And the rockets' red glare the bomb bur ting in air • • •. 
Human life i a tate much to be endured and little t be enj d. 
Never • • • wa o much o" ed b oman to f w. 
Fr m Topeka t Timbuktu , fr m Pari to Pago-Pag • • • 

But thouo-htle 
pre entation: 

u ed, alliteration can detra t from the dignity of a 

cru hed and crump! d the Cambrian rock . 
mewhat imilar eri of sedimen • • • 

Around 'the m untain lie low-1 ing land . 

Intentional alii teration is generally more suitable to literary than to 
cientific expo ition. 
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de 

r 

'HOR ' 

thing ha a lrcad been t·tted 
n, t 11 him ' her , a " hi 

ti n on 'Floods of 1970' " or 

ro 
h king 

onsistent use of in ular and plu ra l 

or other. 

False economy 

Clarit) of m a nin 
If ' defect in Iogi " i if 
' na tional p rogra m for on r ing n 
tion program ' may be mi I ading. 

a-

Make a list 

Don t be afr id to li t v ord , phra e , thought , or par· raph b 
quential numb r or 1 tt r if u h li ting larifi th m aning. T he 

it mi zation rna be eith r run-in or Ii t 1 in erti a l fo rmat. ertical 
li ting gi empha i to indi' idual item but m be wa t ful f pace. 

Once should be enough 

entence and paragraph 
put it another wa " u uall 
a id I arl onl on e: u r 

read r of a ' big li e." 

Parenthetical relevance 

beginning with "In other word " or "To 
are r ti t ion of what hould need to be 

authors ar not tr ing to on in th ir 

parentheti cal expres ion hould be re le nt and ma teri a l to th 
res t of the enten e: 

Maclnt h C unt , ' hich ha. a population of 40,000 and a ra infall of 40 inch 
per yea r , conta in outcrop of th fo rma tion . 
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ent n e, ' but thr e unr 
and a half too man . 

Suffering rocks and other fallacies 

re. It' not alw ar · 

falla ' * * * 
1935, p. 66) . If 
obj ect or condition . 

4 "rot , "Wh at Ru kin all th 'pa th tic 
littl far-£ tch d in a ientifi paper," (W od , 

id gi \ ing animate apabiliti . to innnimat 

Th 11. 

uffcr ba a l t " P ·ning a nd m a • th •r for l ' l1 · 

ig nifi a lll xtcnt. 
!em nt and grow a unh a pp • sm a ll n dular 

U nintended humor 

h e ar ful "'riter of a L 

tible of un intended fa etiou 

Thi a rthquak pr clu cd a imi -
lar oh rvation by J oh n on (1956 , p . 
31) jn m ar hy ro und at th outh 

nd of th e ba ' · 

ut Lh tra il. 
divid d into s \·en se ti on: that d i · u ~ 

o mp 11 • th 
·ton arr i 

lifT . 

r k 

Th is arLhquak • pro lu d a tmt ­
lar IT t in m ar. h g round at th · 
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