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PREFACE 

The need for a guide to assist geologists of the Geological Survey of Canada 
in the preparation of their results for publication was recognized more than 
twenty years ago and the late Dr .  C. E. Cairnes undertook the preparation of the 
forerunner of this book. 

Since it first appeared, the guide has been revised several times, first by 
the late Dr. H. M. A. Rice and later by Dr .  P. Harker. A new, revised edition 
prepared by Dr.  R. G. Blackadar in 1968, was reprinted in 1969, and revised in 
1972, to incorporate parts of an excellent publication devoted to the preparation of 
reports, the Canadian Government Style Manual, and also included extensively 
revised sections of the earlier editions that deal with the preparation of manuscript 
geological maps and reports. This edition, a further revision of the 1968 publi- 
cation includes, a guide to the use of the S1 System, standardized spellings for 
common geological terms and a comprehensive listing of abbreviations used in 
bibliographic citations. 

This book is a guide designed to facilitate the preparation of manuscript maps 
and reports and to expedite the preparation of such material for publication. By 
observing the numerous details and conventions outlined, the geologist will avoid 
costly duplication of effort and will hasten publication of the Geological Survey's 
scientific contributions. 

D. J. McLaren 
Director, 
Geological Survey of Canada 

Ottawa, 
February 15, 1975 
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INTRODUCTION 

The successful completion of field or laboratory studies is only part of the 
responsibility of the Geological Survey of Canada; an almost equal responsibility 
is the publication of the results of this research in the form of reports and maps. 
Like its predecessors, this most recent revision of the guide i s  designed to assist 
authors in preparing a clear, concise manuscript that will be printed and pub- 
lished with a minimum of delay and difficulty. 

Previous editions contained lists showing approved spelling, usages and 
abbreviations. Much of this material has been up-dated and incorporated, how- 
ever, in an attempt to indicate broad general principles rather than specific in- 
structions, extensive extracts from the Canadian Government Style Manual 
(revised in  places) are included wherever they have a bearing on scientific 
report writing. 

A number of changes in spelling and usage have been adopted in keeping with 
accepted current practice in  North American geological literature. There is also 
a more permissive approach to style and format of Geological Survey reports; the 
diversity of subject and scope of current research in the Survey requires a more 
flexible treatment for presentation than the more formalized memoirs of an older 
generation. 

The guide deals in some detail with actual procedures to be followed by the 
staff and reflects current Survey policies, particularly in the various phases of 
map production. In this regard it i s  intended mainly for internal use. However, 
there seems to be a need outside the Survey for information in the broader gener- 
alities of geological writing judging from the steady demand for previous editions 
by geologists in industry and the universities. The revised edition of this pub- 
lication, first published in 1968, was reprinted twice indicating a continuing 
demand. 

Although basically a medium for the communication of ideas, language is some- 
thing that can be enjoyed and appreciated. If this guide serves to assist in the 
dissemination of the results of geological research with clarity, accuracy and with 
some regard for literary elegance, then the efforts put into its compilation by 
Dr .  Blackadar and his colleagues will not have been in vain. 

Peter Harker, 
Chief, 
Geological Information Division. 





GiJLDE FCR THE PREPARATION OF GEOLOGICAL 
MAPS AND REPORTS 

PUBLICATIONS ISSUED B Y  THE GEOLOGICAL SURVEY 

MEMOIRS 
Comprehensive terminal reports on the geology of specific areas. 

BULLETINS 
Comprehensive reports on geological or related subjects, not primarily on sys- 
tematic area1 mapping. May be of any length but are generally terminal reports 
on at leest some phase of research project. May be illustrated in any manner 
suited to the subject. 

ECONOMIC GEOLOGY REPORTS 
Economic Geology reports include reports on subjects of economic interest on a 
broad regional basis. Examples are "Tungsten in Canada" and "Prospecting in 
Canada". 

MISCELLANEOUS REPORTS 
Include popular guides designed mainly for the use of the genera1 public, and 
publications not readily assigned to other categories. 

PAPEXS 
Produced by photo-offset printing from typescript to permit prompt publication of 
geological information. May be of any reasonable length and carry maps, figures, 
and photographs. They may range from the presentation of accumulated data to 
highly sophisticated and interpretive reports of progress. They include the 
following: 

1. Progress reports on studies that have reached a point where an interim report 
is justified. Such reports may be complete and final so far as the status of 
the investigation permits. 

2. Reports on projects which for economic or scientific reasons deserve immediate 
treatment in a preliminary manner. 

3. Reports of activities. Abstract-type reports, of about 2500 words or less. 
May include page-size sketch maps or figures drawn by authors and half- 
tone illustrations. Issued annually in three parts. 

4. Index of publications. Annual; includes bibliography of all outside 
publications. 

5. Abstracts of publications. Annual; contains abstracts of papers published by 
staff members in outside scientific journals. 



Preliminary maps. Usually black line geology with blue drainage they may carry 
marginal notes and be issued separately but are generally included with a Paper 
series report. To elucidate complex relationships such as seveyal generations of 
folding or ice movement, one or more additional colours may be permitted. 

Final multicolour maps. Commonly included with a Memoir or Bulletin, but may 
carry marginal notes and be issued separately. 

OPEN FILE 
To place results in the hands of the user as quickly as possible manuscript texts 
and maps are made available at the principal offices of the Survey. In most cases 
the public may arrange to have copies made commercially. Many reports that are 
being prepared for publication are first placed on Open File. 

HOW TO PREPARE A MANUSCRIPT GEOLOGICAL MAP 

THE BASE MAP 

Field information i s  plotted on copies of a base map supplied by the Cartography 
Unit on requisition through the Division Chief. The base map may take various forms 
and field officers should consult the drafting staff as to the most suitable type avail- 
able before forwarding the requisition. The request should be made as early as 
possible to allow time for photography and print-making. 

It is of great advantage to the Cartography Unit to have all geology submitted 
on the latest available topographic base and the Compilation Section will supply, i f  
at all possible, cronoflex copies showing such information. To facilitate this pro- 
cedure geologists are advised to divide their base material into two categories when 
requesting it from the Compilation Section. 

1. Base material to be used in the field - the scale of this material is at the dis- 
cretion of the field officer. 

2. Base material to be used for the final compilation of the map. This material 
should be requested a few months prior to making the final geological compila- 
tion (only a few bases not covered by the NTS system would require more than 
a month for drafting). It i s  most important to have the geology plotted on the 
same base as that on which the map is  to be published. If this is  not done 
another compilation of the geology must be made thus increasing the publi- 
cation time for the report and adding to the cost of production. 

3. In conformity with the recommendations of the Metric Commission most maps 
issued by the Department of Energy, Mines and Resources now use the natural 
scale. The most common scales are 1: 25 000, 1: 50 000, 1: 250 000 and 1: 1 000 000. 



THE FINAL MANUSCRIPT MAP 

When the final manuscript map is to be submitted the following procedure 
should be followed. 

1. One cronoflex transparency showing topographic base should be obtained from 
the Cartography Unit. On this all geological information i s  to be indicated in 
black ink. All relevant numbering or lettering should also appear on this copy 
clearly and properly identified in black ink. All symbols shown on MSS copies 
should conform to those specified in other sections of this manual 

Note: This c o ~ v  must not be coloured. 

2. A paper copy made from the cronoflex prepared following the above instructions 
is to be coloured by the author. Colours used must be in sharp contrast to one 
another to help in the identification of units. This paper copy will be made by 
the Cartography Unit on request. 

For those wishing to colour a transparency ratl-.r, than a paper copy, the 
Cartography Unit will supply a duplicate cronoflex on request. 

Do not submit as  map manuscript a paper copy of a published or unpublished 
base map on which geological information has been added. Such material cannot 
be accepted. Such bases are not stable and in time serious distortions of scale 
rnay occur. There has been a tendency to plot geological data on copies of the NTS 
topographic maps and to consider these as MSS material. Such submissions are  not 
satisfactory. 

There would be considerable saving of time in drafting i f  the MSS material were 
submitted at the final publishing scale rather than at twice the scale as has been the 
common practice. Circumstances will determine the scale used in the preparation 
of the manuscript copy but the foregoing observation should be kept in mind when 
planning the preparation of geological maps. 

The following points are mentioned specifically as, in practice, they are found 
to be among most persistent causes of delays: 

1. Indicate clearly the various classes of geological boundaries and faults (de- 
fined, approximate, assumed). 

2. Each separate area of a geological unit should be identified to conform to the 
legend. Do not rely on the colour. Large areas should be identified in several 
places. 

3. Geological contacts at the margins of the map-sheet should be made to conform 
with those of adjacent sheets, as far as is consistent with more recent opinions. 



4. All geographical names used in the text should appeaz on the ::;ay 2nd *,:.lose 
not already on should be added in red. 

5. Names, other than those already adopted, must be submitted through the 
Superintencent of Cartography to the @a:nadian Percianent Zomm?'.:tee on Geo- 
graphical Names. 

6. The Cartography Unit is prepared to advise and, tc a ZF~ited exten.:, gssist 
- m  geologists preparing figures for reproduction in outside publictitions. i; 

advice is secured at the start ft will ensure the use ~f the simplest and mos: 
effective method for the type of repr~duction anticipated. 

7. Blue, violet, green and carmine inks do not give a s5arp image wi12n repro- 
duced photographically. In additior- tc black tke following co1ou:s are the 
most suitable: sepia, orange and yellow. 

MAP LEGEND 

A well constructed legend may indicate the broad features of the geological 
history of the region and also some of the major stratigraphic relations, but its 
prime purpose of providing a key to the geological ucits on the map sb.ou!.d not be 
obscured by over sophistication. 

The map-units may be designated by numbers or by a system of ietter symbols 
for systems and eras with letters or numbers as subscripts indicating formations 
andlor gross lithologies. Lithological letters may be chosen by the author but 
care should be taken that they do not give rise to conflicts in the same legend with 
rock-unit designations. For guidance suggested abbreviations are given on 
p. 9 following the list of approved geological age symbols. In the text which follows 
on the arrangement of map-units all the examples use numbers; they cocld equally 
well use the letter system. At the end of the section a hypothetical legend shows 
the use of both systems. 

Most maps are now being issued in one of two forms (1) with the rock-units 
depicted in different colours (multicoloured maps), or (2)  uncoloured with the 
rock-units designated by symbol only (Preliminary Series maps). The two types 
of maps may require slightly different legends, but if the author considers how the 
map is to be reproduced the applicability of the proposed legend should be clear. 

Arrangement of Map-Units 

1. Colour (or symbol) blocks, each normally representing a single map-unit, are 
arranged in a vertical column either in order of decreasing age from bottom to 
top or in the case of surficial geology maps genetic groupings may replace age 
as the criterion for arrangement. 



2. These map-unit blocks should be identified serially from bottom to top, and the 
same symbols used for the corresponding areas 03 the body of the map. 

3. The map-unit blocks are bracketed together, on the left margin of the legend, 
according to the era or eras (PROTEROZOIC, PALEOZOIC, etc. ) to which they 
belong. 

4. The map-unit blocks are also commonly grouped into systems (CAMBRIAN, 
CARBONIFEROUS, TRIASSIC, etc. ) and series (UPPER CAMBRIAN, PENN- 
SYLVANIAN, LOWER TRIASSIC, etc. ). The system names are placed above 
and flush with the left margin of the uppermost block representative of that 
period, and the series names above, but midway of, the uppermost block that 
it includes and, where a period name also appears, beneath that period name. 

5. Formational or group names (which have reference to lithology, and are not 
time terms) are shown in capitals, and are placed directly to the right of the 
map-unit block, and either just below the line of the top of the block (forma- 
tion names) or just above the level of this line (group names) thus: 

MONCTONGROUP 
WELDON FORMATION: (description) 

Names of groups of intrusive rocks, such as COAST INTRUSIONS, TREM- 
BLEUR INTRUSIONS, MONTEREGIAN INTRUSIONS, etc., can probably best be 
treated as  group names (but see Article 10 (i) , Appendix I). 

COAST INTRUSIONS 

Names of complexes, that is mixtures of intrusive and intruded rocks, 
also constitute lithological map-units, and their names may be treated as group 
names, though it is improbable that any of their subdivisions can be recognized 
as formations (see Article 6 Q) ,  Appendix I). Thus we have: 

WOLVERINE COMPLEX (1, 2)  
Quartzite, schist; minor 
pegmatite 

Granitic gneisses; crystalline 
limestone; pegmatite 

In printing, a different style and weight of type is used to distinguish 
formational and group names, or those of equivalent ranks, a distinction that 
cannot be made in typescript copy. Groups, intrusions, and complexes 
commonly comprise more than one map-unit block, and, where any doubt may 
rise as to the number of blocks, the name should be followed by the numbers 
of the constituent map-units in parentheses thus: NICOLA GROUP (3-5). 



If a formation comprises more than one map-unit the formation name should 
be raised above the level of the uppermost constituent map-unit block to occupy 
the customary position of a group name. It will, however, retain the style and 
weight of type used for formational names. 

6. Brief lithological descriptions, should be added to the right of each colour 
block, and should follow immediately after any formational name applied to 
that block thus: 

CADOMIN FORMATION: conglomerate 

The description should be mainly lithological, and should be arranged in order 
of decreasing abundance of the constituent rock types, thus: 'sandstone, shale, 
limestone', in which it would be assumed that sandstone was the most, and 
limestone the least, abundant of the three principal constituents. Where one 
or more constituents are present in appreciably smaller amounts than the others, 
this may be indicated by use of such words as 'minor', 'some1, or 'a little', pre- 
ceded by a semicolon, as: 'sandstone, shale; minor limestone'. 

It may be necessary to employ two or more columns of map-unit blocks in order 
to represent combinations of map-units that cannot be mapped separately in 
certain parts of the map-area. The extra columns are set up successively to 
the right of the descriptive matter pertaining to the preceding column. For 
example, a certain group of two or more formations that elsewhere in the map- 
area are mapped separately may be impossible to separate in the northwest 
corner of the area. Accordingly, a separate colour, or number, is chosen to 
represent the.undivided group in this corner, and this colour block is placed 
in a second column of the legend in a position midway of and to the right of the 
several separate formations of the group, the later commonly being joined by a 
bracket to the right of the descriptive matter pertaining to them. 

8. A s  far as possible map-units should be fitted into their appropriate chrono- 
logical positions in the legend. Where there is  considerable doubt as to the 
proper position, the doubt can be indicated by a sentence in the description. 
For example, map-unit 6 might carry the statement, "may be in part or entirely 
older than 5". There are, however, map-units composed of rocks whose age and 
relation to others in the map-area are unknown. These are placed at the 
bottom of the main column of map-unit blocks, separated from them by a short, 
horizontal line, and not included with them in the era bracket. Such map- 
units are normally lettered serially from the top down, A ,  B, C,  etc., which 
serves further to distinguish them from the map--units above. 

9. Subdivisions of map-units and legend blocks are commonly employed, either 
numbers or letters being used. 

a) Numbers are employed wherever the author wishes to show parts of a 
unit in different colours or patterns. These parts may be lithologically 
different; such as limestone in an otherwise volcanic series, metamor- 
phosed equivalents of the main unit, minor stratigraphic members such as 



basal conglomerate to which, for some reason, the author does not wish 
to assign a separate block, or separate bodies of similar or different com- 
position believed to be of the same age. The block is divided by lines into 

sections with different number and colour pattern, thus 

bodies are separate or consecutive, or thus 

where the 

where one is included 

in the other. 

b) Capital letters A, B, C, etc. , are used, mainly on large scale compilation 
maps, with the block number to indicate different formations or groups that 
are included in a single colour. These are listed in the tabular form as 
in the case of numbered, subdivided blocks. If the relative ages are known, 
the oldest is labelled A and placed at the bottom of the column, otherwise 
the order i s  reversed. 

c) Lower case letters a, b, c, etc., are used with the block number to indi- 
cate lithological or other varieties not otherwise distinguished. They may 
be used with a boundary, for instance separating 6a from 6b, or simply 
placed on the map wherever the information is available. The block is 

numbered thus and if  6, the undifferentiated unit, appears on the 

map the description starts directly with a general account. This is termin- 
ated by a semicolon and followed directly by 6a comma and its description, 
and so on. If no undifferentiated 6 appears on the map the description 
starts with 6a. 

d) Where the presence or absence of certain critical minerals is important, 
the initial letter or an abbreviation may be placed on the map where the 
mineral was observed. These letters are not attached to the block number 
and appear in the legend only in the descriptive matter relating to the unit 
in question. This system is  not for general use and rarely if ever on pre- 
liminary maps; it should be resorted to only when the information cannot 
be presented adequately any other way. 

The following is the approved method of designating map-units on Geological 
Survey maps. Authors may use their discretion in choosing abbreviations for 
group, formation and similar names and for lithologic descriptions but for guidance 
suggested abbreviations for the latter follow. 

An author need not use all degrees of modifier, but i f  they are employed, the 
scheme must be adhered to. 
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GEOLOGICAL AGE SYMBOLS 

Precambrian 

EON 

Phanerozoic 

Modifiers as follows are t o  be placed on the l e f t  side of the age symbols: 
E A R L Y - E ,  MIDDLE-M, LATE - L  
l ower- I , mi d d l  e- m, upper-U 

Small capital l e t t e r s  are to  be used to designate group, formation or  
member and lower case l e t t e r s  for  l ithology and/or mineralogy. All 
are to  be placed on the right side of the age symbols. 

SERIES 

Recent 

Pleistocene 

Pliocene 

Miocene 

Oligocene 

Eocene 

Paleocene 

R 

P 

P 

M 

0 

E 

IP 

EON 

ERA 

Cenozoic 

Mesozoic 

Paleozoic 

Proterozoic 

Archean 

PERIOD 

Quaternary 

Tertiary 

Neogene 

Paleogene 

Cretaceous 

Jurassic 

Triassic 

Permian 

Pennsylvanian 

Mississippian 

Carboniferous 

Devonian 

Silurian 

Ordovician 

Cam brian 

C 

M 

P 

P 

A 

ERA 

Q 

T 

N 

P 

K 

J 

7; 

P 

P 

M 

C 

D 

S 

0 

€ 

Hadrynian 

Heli kian 

Aphebian 

SUBERA 

H 

H 

A 

Neohelikian 

Paleoheli kian 

N 

P 



HYPOTHETICAL LEGEND 

TERTLARY 
MIOCENE OR EARLIER 

KAMLOOPS GROUP (14, 15) 
Basalt, andesite, rhyolitic; associated tuffs 

0 and breccias 
W 
U COLDWATER FORMATION: 14a, mainly sandstone; 

14b, mainly shale; 14c, conglomerate 
l 
I CRETACEOUS OR TERTIARY 
1 UPPER CRETACEOUSOR LATER 

13. Arkose, argillite; minor lava 
12. Mainly andesite and dacite; minor tuff 

CRETACEOUS ( ? )  

Granodiorite; may be older than 10 

JURASSIC OR CRETACEOUS 
Granodiorite, quartz diorite, 
diorite 

JURASSIC 
LOWER JURASSIC 

GUICHON BATHOLITH: granite, 
granodiorite, diorite 

TRIASSIC 
UPPER TRIASSIC 

NICOLA GROUP 
7. Andesite, dacite; agglomerate; 
minor limestone 
8. Limestone 

CARBONIFEROUS (? )  AND PERMIAN 
CACHE CREEK GROUP 
6. Division C: mainly argillite 
5. Division B: limestone; argillite 
and greywacke 
4. Division A: andesite and basalt 

1 1 [ Quartzite, slate; minor andesite 1 Biotite and 

Andesi te and rhyolitic lava; amphibole 
0 minor sedimentary rocks schist and 
g 8 gneiss; prob- 

ably derived 
from 1 and 2 



HYPOTHETICAL LEGEND 
f 

TERTIARY 
MIOCENE OR EARLIER 

KAMLOOPS GROUP 
Basalt, andesite, rhyolitic; associated tuffs 
and breccias 

COLDWATER FORMATION: Mcs, mainly sandstone; 
Mcsh, mainly shale; Mcc, conglomerate 

I CRETACEOUS OR TERTIARY 
I UPPER CRETACEOUS OR LATER 

KTa. Arkose, argilli te; minor lava 
KTd. Mainly andesite and dacite; minor tuff 

I CRETACEOUS (?)  '1 
Granodiorite; may be older than 

JURASSIC OR CRETACEOUS 
Granodiorite, quartz diorite, 
diorite 

JURASSIC 
LOWER JURASSIC 

GUICHON BATHOLITH: granite, 
granodiori te, diorite 

TRIASSIC 
UPPER TRIASSIC 

NICOLA GROUP 
'X Na. Andesite, dacite ; agglomerate ; 
minor limestone 
'E Nl. Limestone 

CARBONIFEROUS ( ? )  AND PERMIAN 
CACHE CREEK GROUP 
3. Division C: mainly argillite 
2. Division B: limestone; argillite 
and greywacke 
1. Jlivision A: andesite and basalt 

S S 
Quartzite, slate; minor andesite 

Biotite and 
Andesite and rhyolitic lava; amphibole 

P" minor sedimentary rocks schist and 
gneiss; prob- 
ably derived 
from 1 and 2 



PRINCIPAL SYMBOLS FOR GEOLOGICAL MAPS AND FIGURES 

fhese symbols should be used on manuscript maps. Other symbols 
to be used only after conferring with Chief Scientific Editor, but word- 
ing below may be modified or amplified somewhat to suit special con- 
ditions. Where alternative symbols are shown, choice may depend 
upon final scale of map. 

* The m~nimum distance between two boundaries should be .020" 

* * Number of ticks indicates generation 

GEOLOGICAL FEATURES 

Drift-covered area 

Rock outcrop, area of outcrop, probable outcrop, 
float, frost heaved rock 

Geological boundary (defined, approximate, 
assumed) (shown in legend for final map) 

Geological boundary (defined, approximate, 
assumed) (preliminary map) 

Geological boundary (gradational (finalmap) 

inferred or metamorphic ] 
(pre~jm;narv map) 

Limit of geological mapping 

Limit of area surveyed with aircraft 

Flow contact 

Bedding, tops known (horizontal, inclined, 
vertical, overturned, dip unknown] 

Bedding, tops unknown (inclined, 
vertical, dip unknown] 

Bedding, general trend (dip unknown, top unknown: 
dip and top known; dip known, top unknown) 

Bedd~ng, estimated dip (gentle, moderate, steep] 

Primary flow structures in igneous 
rock (horizontal, inclined, vertical, dip unknown) 
If a supplementary symbol is needed use 

-p-- 

Schistosity, gneissosit y, cleavage, foliation 
(horizontal, inclined, vertical, dip unknown] 
Second generation (horizontal, inclined, vert~cal) * . 

SYMBOL 

... . ... . . . . . . . . . .  . . .. . . . .::...:.. . .. .. . . . . . 
.. . 

: x x i .  A . . X .  . '  
@ A 

-L, ...' 

/ \ L . . . .  

. - , 

: . . 

5Z >-yy,5 

+ / 9%9' 

/ / /  

-2 -3 

g, m, s"J 

+/,v +- /P'/ 
31 4x2 + 2'2f 

SPECIFICATIONS 

.04 
L L  .:':;-;00!10 . - .  ', : . '-Dot l 2  . . .  I I 

Circle 9 Geom l Templet! A Triangle S 
end 

CREX 
X * . l . l . *  ,) Geoml 

Template 6 l2 Template 

y;,. l .  Dot11 

4 * L . ~ o t  13 

D o t I p ' - ; 7  /Cu t .  6 

1 3 ~ '  W I / C u t .  a 

\ 16 1 Dot 20 

Snaced out to outline area ~ronar lv  - 
\1 .?S 
--4'. 

- - 4  
Cut. 9-36-9 

To be used when tops known and 
J unknown appear on same map 

2-111-7 Template 

2-71 1-7 Template 

2-71 1-7 Template 
Type 7 Pt. Helvetica Italic 

3-111-7 Templete 4-111-7 Template 

2-1/1-7 Template 



Foliation (horizontal, mclined, vertical, d ~ p  unknown) 2-111-7 Template 
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Structural trend (from air photographs) 

Lineament (from air photographs) 

Fault (defined, approximate, assumed) 

Fault (inclined, vertical) 

Fault (solid circle indicates downthrow side, 
arrows indicate relative movement) 

Thrust fault (teeth in direction of dip, defined) 
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Thrust fault (approximate, assumed) 
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Arrow heads should not be patched on overlay if symbol lines are scribed 

Shearing and dip 

Vein fault (defined, assumed) 

Mineralized bed or seam (hematite) 

Dyke, vein, or stock work 
(defined, approximate, assumed) 

Joint (horizontal, inclined, vertical, dip unknown) 

Anticline (defined, approximate) 
Anti form 

Syncline (defined, approximate) 

S yn form 

Anticline and syncline (overturned) 

Anticline or syncline (arrow indicates plunge) 

Antiform or synforrn 

Glacial striae (direction of ice movement 
known, unknown) 
Numbers indicate relative age, I being the oldest 

End moraine 

Minor moraines, washboard moraines, "annual' 
moraines, till ridges transverse to ice flow 
(irregular, straight) 

Drumlins, drumlinoid ridges, crag and tail, furrows, 
flurings, gouges, till ridges; parallel with ice flow 
(direction of ice movement known, unknown) 

(On large scale map) 
When necessary to distinguish between drumlins 

and crag and tail hills use for drumlins 

and for crag and tails 
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Esker (direction of flow known, unknown) 
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Raised beaches 
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(well marked, assumed) 

Dunes 

Area of sand dunes 

Buried valley 

Abandoned river channel, spillway, ice-marginal 
chanrtels, rill patterns etc. 

Landslide scar 

Escarpment 

Fossil locality 

Locality where age has been determined, in mi//ions 
of years 

Location of measured section 

Gravel p ~ t  (active, abandoned) 

Rock dump or tailings 

Quarry or mine; rock trench and stripped area 
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Mine or mineral prospect (lead, zinc) 

Mineral prospect; mineral occurrence (manganese) 
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Placer deposit 

Salt spring 

Hot spring 

Mineral isograd 
Other alternatives when more than one 

Shaft, raise, winze 
Shaft (abandoned) 

Trench 
Open cut; axial 

Adit or tunnel 
Adir or tunnel (caved) 
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Borehole 

Diamond-drill hole 
(Surface projection of geology inferred) 

Sinkhole 

Gossan 

Trace of coal seam 

Schistosity, gneissosity, cleavage, 
foliation, general trend 

Gneissosity, cleavage, foliation (horizontal, 
inclined, vertical, dip unknown) 
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Show of oil and gas (abandoned) 

Show of gas (abandoned) 

Show of oil (abandoned) 

Gas producer 

Oil produce1 

Location of dr~lling 

Dry (abandoned) 

Water source or disposal 

Status unknown or drilled for purposes 
other than gas or oil 
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The following abbreviations are approved: 

Actinolite 

Aegirine 

Albite 

Almandine 

Alunite 

Amphibolite 

Anhydrite 

Andalusite 

Anthophyllite 

Apatite 

Arsenopyrite 

Asbestos 

Augite 

Axinite 

Barite 

Beryl 

Biotite 

Bismuthinite 

Bornite 

Carnallite 

Cassiterite 

Calcite 

Cancrinite 

Cerrusite 

Chalcedony 

Chalcopyrite 

Chlorite 

Chromite 

Cinnabar 

Clinopyroxenite 

Cobaltite 

Columbite 

Cordierite 

Corundum 

Crocidolite 

Datolite 

Diallage 

Dickite 

Diamond 

Diopside 

Dolomite 

Epidote 

Feldspar 

Feldspathic dunite 

Fluorite 

eP 

fel 

fd 

f l  

gt 

gk 

g f 

gs 

Plagioclase 

Pyrite 

Pyrochlore 

Pyrolusite 

Pyroxene 

Pyrrhotite 

Quartz 

Radioactive minerals 

Rhodochrosite 

kutile 

Scapolite 

Scorodite 

Serpentine 

Sericite 

Scheelite 

Siderite 

Silica 

Sillimanite 

Spessartite 

Sphalerite 

Sphene 

Spine1 

Spodumene 

Staurolite 

S tibnite 

Stone (building) 

Sulphides 

Sy lvine 

Talc 

Tantalite-columbite 

Titanomagnetite 

Tourmaline 

Tremolite 

Topaz 

Vanadinite 

Vermiculite 

Vesuvianite 

Wolframite 

Wollastonite 

Zeolite 

Zircon 

Galena 

Garnet 

Glauconite 

Graphite 

Gravel and sand 

Gypsum-outcrop 
or indication 

Halite 

Hematite 

aP 

asp 

asb 

gYP 

na 

hem 

Hornblende h 

hy 

it 

il 

i-f 

jr 

kl 

1s 

S C  

sh  

si 

SC 

sil 

Hypersthene 

Illite 

Ilmenite 

Jarosite 

Kaolinite 

Limestone 

Limonite 

Lepidolite 

Leptochlorite 

Magnetite 
Sb 

B. st 

S 

k 

tk 

ta-cl 

tm 

Marcasite 

Mica 

Microcline 

Molybdenite 

Monazite 

Montmorillonite 

Muscovite 

Nacrite 

Nepheline 
cor 

crd 
Nontronite 

Olivine 

Orthite 

Orthoclase 

Ozokerite 

Pegmatite 

Perovskite 

Phlogopite 

For elements, use chemical symbols e. g. copper . . . Cu 



Svmbols 

The common symbols used by the Geological Survey should be employed so 
far as possible on any map manuscript submitted for publication. New symbols 
should be used only with the concurrence of the geological editor and draftsmen, 
and should be fully explained in the legend. It is important that symbols be as 
simple and conventional as possible, so that the public may become familiar with 
them without constant reference to the map-legend. Provincial survey departments 
or mining companies may employ a variety of symbols peculiar to more local con- 
ditions, but the maps of the Geological Survey cover all parts of Canada, and 
should be intelligible anywhere. New symbols, or variations from those illustrated, 
will only be used when unavoidable. 

The sequence of symbols in a map-legend should in general be that listed on 
p. 11 f. f. 

General Notes 

In preparing a map-legend, such as illustrated on a preceding page, great 
care should be taken to adhere not only to the prescribed form and sequence, but 
also to details such as capitalization and punctuation. The form of the descriptive 
matter should also be noted, including the effective use of the colon, semicolon, 
and comma. 

Map-legends are constructed, theoretically, from the bottom up, commencing 
with the oldest formations, just as, in describing these formations in a report, the 
geologist begins with the oldest. This sequence, from oldest to youngest, should 
be observed throughout. Thus, use ARCHEAN AND PROTEROZOIC, PERMIAN (?) 
OR TRIASSIC, and UPPER JURASSIC OR LOWER CRETACEOUS. 

STRUCTURE SECTIONS 

Structure sections form a valuable addition to many maps, particularly where 
the stratigraphic succession is economically important. 

Map-units should be similarly coloured and identified on both map and section. 

COLUMNAR SECTIONS 

Columnar sections make a usek i  ~d junc t  to geological maps ir!. areas where tile 
stratigraphic succession, thickness, and lithological characters of the separate 
formations are knowi? with some degree of accuracy, and where ,he ~os i t i om of key 
horizons or beds can be indicated. Features such as coal seams, ash beds, type 
fossil zones, identifiable sandstone members, etc., nay be shown on these colum- 
nar sections. 



Columnar sections may be constructed on any suitz3le vertical scale, depend- 
ing on the detail required to be shown. Normally the separate formations are 
coloured or patterned to correspond with the scheme adopted in the map-legend; 
to the left of the column is printed the name of each formation, its thickness in feet, 
and, in some instances, its general character, such as marine, volcanic, etc. ; to 
the right of the column are specific references to significant horizon markers such 
as coal seams, fossil guides, lithological units, unconformities, etc. 

Where more than one section is  included in a figure, care should be taken to 
show the orientation. In general east or north should be on the right hand side; 
distance between sections should be indicated. 

In preparing columnar sections it is well to consult maps on which they appear 
as a guide to scale and proper construction. 

DESCRIPTIVE NOTES 

Descriptive notes, commonly referred to as marginal notes, afford the geologist 
an opportunity of conveying information additional to that supplied elsewhere on the 
map, and which he considers will be of assistance to anyone making use of the map 
under circumstances where no more complete account is available. 

It should be clearly borne in mind that descriptive notes are a part of the map- 
sheet and cannot be viewed without, at the same time, seeing the map itself and the 
legend. They should therefore avoid duplicating any information given or implicit 
in the legend, or that can be seen by inspection of the map. The following is a 
common opening sentence, "The Aldridge (l), consisting of argillaceous quartzite 
and argillite, is the oldest formation known in the area and occurs as a broad band 
running in a northeasterly direction across the centre of the area". This sentence 
conveys no information not already apparent and is entirely unnecessary. 

Descriptive notes should in no sense be prepared in the form of a report. They 
are, as their name implies, a series of disconnected data, given as tersely and con- 
cisely as possible, designed to assist in interpreting the geology as mapped. They 
may be applied entirely or in part to any phase or phases of the geology - lithologi- 
cal, structural, or economic. 

Descriptive notes for preliminary maps should not exceed 1250 words. This 
should not, however, be considered as the most desirable length; indeed, the goal 
should be to give the essential information in as few words as possible. Similarly, 
3000 words can be printed on a final map but fewer are preferred if  they will suffice. 

Current publication policy of the Geological Survey is to limit the use of mar- 
ginal notes and to include most maps with a short Paper Series report. 



JOINT AUTHORSHIP AND ACKNOWLEDGMENT OF CREDIT 

FOR CONTRIBUTIONS TO REPORTS 

In recent years there has been a tendency for more than one person to be con- 
nected, in one way or another, with the preparation of a report. It is becoming 
increasingly important to know precisely who wrote what. Acknowledgment of 
scientific assistance is  not merely a matter of giving due credit but is an assign- 
ment of responsibility for accuracy and veracity of statements that should not be 
assumed by the author. 

The following points should be observed. 

1. Full Joint Authorship. Each author named should have made a major and 
equitable contribution both to the research and to the writing of the report. 

Cited: Jones, J. G. and Smith, L. B. 
1968: Geology of Baffin Island; Geol. Surv. Can. , 

Mem. 487. 

2. Contributed Authorship. The senior author is normally the leader of a pro- 
ject and has had a major responsibility of assembling the text. In order 
cases senior authorship must be decided by mutual agreement. 

a) There are cases where there is  only one senior author but where the con- 
tributions of colleagues warrants inclusion in the title. The following 
method of citation is suggested: 

A. W. Smith; and J .G.  Jones, W.A. Black and J.M. White 

b) A second case would be research reports contributing to the major topic 
of the report but forming a relatively minor part of the whole. An example 
would be a chapter on Pleistocene Geology in a memoir. The author would 
be wholly responsible for the preparation of the chapter in full consultation 
with the author (S) of the major topic. His name would appear on the chapter 
or section concerned but not form part of the title of the report. 

Cited: Taylor, J. G. 
1968: Geochemistry of the Adipose batholith; in 

Geology of Baffin Island, by J. G.  onesa and 
L.B. Smith; Geol. Surv. Can., Mem. 487. 

3. Supporting Contributions. Provided by scientific staff to support the main 
research project but which may comprise data or interpreted results of usable 
value in a broader context. Would include age determinations, rock or mineral 
analyses, fossil determinations, paleomagnetic contributions etc. Where pos- 
sible this information should be grouped together in tabular form or as an ap- 
pendix, preferably as a separate item at the end of the report under the name of 
the scientist (S) responsible so that it may be cited in other publications as 
under (2). References in the text of the report can then be made to the appendix 



Where this is not possible and where such contributions are scattered 
through the text then there should be proper acknowledgment each time - e. g. 
"These rocks were studied by E. J. Jones of the Geological Survey who reported 
as follows: . . . " 

Tables of analytical or other data should clearly state where the work was 
done, with the analyst's name (if applicable) and the method used. 

4. Critical Reader. Critical reading, done conscientiously, takes time and current 
trends in professional appraisal demand that such service be recognized and 
readily identified. Depending on circumstances credit can be given as a foot- 
note or incorporated in the acknowledgments. In letterpress publications the 
names of the scientific editor, editor and critical reader of the report are listed 
together, usually on a page preceding the inside title page. 

The critical reader should be alive to the need for due and proper acknowl- 
edgment for those parts of the report that are not the work of the author; he is 
at the working level of the participants and is in a good position to oil the work- 
ings of co-operative research. 

The following points should be considered by the critical reader: 

i) Do the results presented warrant publication in the form presented or would 
a different mode of publication be more suitable? 

ii) . Does the report comprise only confirmatory data and i f  so is  it worth pub- 
lishing? 

iii) Is the report too long? Is it padded? Are all the tables and figures essen- 
tial? Could some be combined? Should some of the data be made available 
separately - e. g. as an Open File item? 

iv) Does the manuscript need to be rewritten before it can be evaluated? 

v)  Should the manuscript be drastically condensed and published as a note in 
a journal or in the Geological Survey's Report of Activities series? 

vi) Is the title meaningful? 

vii) Does the abstract clearly present the essentials of the new information and 
does it meet the requirements outlined on p. 27? 

viii) Are results clearly distinguishable from inferences? 

ix) Does your experience allow you to judge all aspects of the study or are 
there sections that should be read by someone else? If so, you should 
suggest the name or names of alternative readers to your Division Chief. 



5. General Acknowledgments. These should be made collectively at one place in 
the report. Assistance rendered by persons not connected with the Geological 
Survey should be acknowledged with suitable expressions of restrained grati- 
tude. A s  a convention, members of the Survey (or Department) are not thanked 
but where appropriate their contribution should be recorded in such matters as 
photographs of some particularly useful or ingenious piece of laboratory support. 

It is unnecessary to mention general assistance by other members of the 
Survey; every investigation or report i s  assumed to have had the benefit of 
suggestions and discussion of the author's colleagues as a part of their routine 
work and such contributions need not be noted unless they have been of major 
proportions. 



METRICATION 

In 1970 the Parliament of Canada unanimously endorsed a proposal to adopt the 
most up-to-date metric system of measurement, the Systsme International or SI. 
For some time the Geological Survey has been using a natural scale for geological 
maps and in 1975 began the same procedure for its aeromagnetic series. New and 
revised topographic maps issued by Surveys and Mapping Branch will use metric 
contours. There will undoubtedly be situations in which the use of feet and miles 
will be necessary to meet a special requirement. For example to convert the vol- 
ume of borehole data now available to the metric system would be a formidable task 
and it may be that for some time the results of the manipulation of such data will 
continue to be expressed in feet etc. 

Rules for Writing. Svmbols 

One of the main advantages of S1 is that there is a unique symbol for each unit. 
Throughout this text, the word "symbolll has been used to refer to the signs used 
to represent the various units, for that is what they are: symbols not abbrevia- 
tions; and they remain the same in all languages. Symbols and not abbreviations 
should always be used. This makes for greater clarity and reduces the chance of 
mistakes. But there are basic rules for the use of these symbols: 

1. The symbols are always printed in roman (upright) type, irrespective of the 
type used in the rest of the text. The only exception to this is in the use of 
the symbol for litre, where the use of the lower case 1 (ell) may be confused 
with the number 1 (one). In this case, "litre" should be written out in full, or 
the script L is used. There is no problem with such symbols as cl (centilitre) 
or m1 (millilitre). 

2. Symbols are never pluralized: l kg, 45 kg (not 45 kgs). 

3. A full stop after a symbol is not used, except when the symbol occurs at the end 
of a sentence. 

4. When symbols consist of letters, there is always a full space between the 
quantity and the symbols: e. g. 45 kg (not 45kg). 

However, when the first character of a symbol is not a letter, no space 
is left: e. g. 3 2 ' ~  (not 32 O C  or 32O C)  ; or 42°12'4511 (not 42 0 12 '  45"). 

5. All symbols are written in lower case, except when the unit is derived from 
a proper name. Examples: m for metre; S for second; but A for ampere, 
Wb for weber, N for newton, W for watt. Prefixes are printed roman (upright) 
type without spacing between the prefix and the unit symbol: e. g. km is the 
symbol for kilometre. 

6. Symbols for S1 units should always be used and unit names not written out 
(except in the case of the litre): e. g. 16  mm2 and not 16 square millimetres. 



7. A practice in some countries is  to use a comma as a decimal marker, while the 
practice in North America, the United Kingdom and some other countries is - 
at this time - to use a period (or dot) as the decimal marker. Further, in 
some countries using the decimal comma, a dot is frequently used to divide long 
numbers into groups of three. Because of these differing practices, spaces 
must be used instead of commas to separate long lines of digits into easily- 
readable blocks of three digits with respect to the decimal marker: e. g. 
32 453.2460725. There is no space in a four-digit number in text, but leave 
the space in tables or columns of figures. e. g. The beds are from 2016 to 
1 0  425 feet thick. 

8. Where a decimal fraction of a unit is  used, a zero should always be placed before 
the decimal marker: e. g. 0. 45 kg (not . 45 kg). This practice draws attention 
to the decimal marker, and helps avoid errors of scale. 

9. Beware of the confusion which may arise with the word "tonne" (1000 kg). 
When this occurs in French text of Canadian origin, the meaning may be a "ton 
of 2000 pounds". 

Conversion 

For convenience conversion factors for some of the most common units are 
given. In reports published by the Geological Survey i f  metric measurements are 
used equivalents in the foot-pound-second system should be given in brackets 
until such time as the public becomes more familiar with the S1 system. An excep- 
tion would be the use of millimetres in describing gram size where continual usage 
has made the measurement readily understandable. 

In giving equivalents the degree of precision of the original measurement 
should be considered. A thickness expressed as "one to two feet" should not be 
expressed as 0.3048 to 0.6096 metres but rather as 113 to 213 or 0.3 to 0.6 metres. 

1 inch = 2.54 cm 
1 yard = 0. 914401 m 
1 mile = 1.609347 km 
1 pint = 0. 473167 litre 
1 quart = 0. 946332 litre 
1 gallon = 3. 785329 litres 
1 sq. inch = 6.4516 cm2 
1 sq. foot = 9.29034 dm2 
1 sq. yard = 0.836131 m2 
1 acre = 0.40469 ha (hectare) 
1 sq. mile = 2. 59 km2 
1 cubic inch = 16. 3872 cm3 
1 cubic foot = 0. 028317 m 3  
1 cubic yard = 0. 76456 m3 
1 ounce (avoir. ) = 28.350 g 
1 pound (avoir. ) = 453.592 g 

1 ton (short) = 0. 907 t (tonne) 
1 cm = 0.3937 inch 
1 m = 3. 281 feet 
1 km = 0. 6214 mile 
1 litre = 0. 880 quart 
l litre = 0. 220 gallon 
1 cm2 = 0.155 sq. inch 
1 m2 = 10. 76 sq. feet 
1 ha (hectare) = 2.471 acres 
1 km2 = 0.386 sq. mile 
1 cm3 = 0.061 cubic inch 
1 dm3 = 0. 035 cubic feet 
1 m3 = 1.308 cubic yards 
1 g = 0.035 ounces (avoir. ) 
1 kg = 2.205 pounds (avoir. ) 
l t (tonne) = 1. 102  tons (short) 



The SI Units 

SI Base Units Quantity -- Name of Unit Symbol 
There are seven base units in SI: length, mass, length metre m 
time, electric current, thermodynamic tempera- mass kilogram kg 
ture, the amount of substance and luminous time second S 

intensity. These are the "base units." Other electric current ampere A 
units have evolved to complete the metric 
system. thermodynamic 

tem~erature kelvin K 

Some Derived Units 
There are also two "supplementary" units in SI; 
the unit of plane angle, the radian, and the unit 
of solid angle, the steradian, which have the 
symbols rad and sr, respectively. 

All of the other units used in SI are called 
"derived units" and are expressed algebraically 
in terms of base units and/or supplementary 
units. For some of the derived SI units, special 
names and symbols exist, such as: 

amount of substance mole m01 
luminous intensity candela cd 

Quantity 
~ ~ u i v a -  

Name Syrnbol lent to 

Force newton N k g !  *m/s2 
Pressure pascal Pa Nlm2 
Work, energy, 
quantity of heat j.oule J N*m 
Power. heat flow rate watt W J/s 

Quantity of electricity coulomb C A-S 
Electric ~o ten t ia l  volt V W/A 
Electric resistance ohm Q V IA  
Electric ca~acitance farad F C IV  
Magnetic flux weber Wb V-S 
Inductance henrv H Wb/A 
Magnetic flux density testa 

-- - - .- .. .- - 
T Wb/m2 

.-p-- --. -- - 

Some Units for Use With SI Quantity Name symbol Value in SI units 

Certain other units outside SI are also recog- Time minute min 1 min =60 S 

nized because of their ~ rac t i ca l  im~ortance: hour h 1 h = 3600 S 

"'Celsius" is used in S1 to avoid confusion with 
"centigrade", sometimes associated with angular 

measurement. The Celsius temperature scale was 
named after Anders Celsius, a Swedish astronomer 
and Physician (1701-1744). Prior to 1948 the degree 
centigrade was used in the metric system to indicate 
a temperature interval of one kelvin or 1°C. 

day d 1 d = 86 400 S 
- -P - pp - 

Plane Anale dearee -" l " = ( r l l  80lrad - 
minute -' 1 ' = (* / l  0 800)rad 
second -" 1" = ( ~ 1 6 4 8  000)rad 

Volume litre I o r 1  l & =  l dm3 
-. . . --p 

Temperature degree "C An interval of 1°C = 
Celsius' 1 K 

By definition 0°C = 
273.13 K 

Some Common Prefixes Means 
Multiples and divisions of base units, derived Prefix Symbol Multiply by Or by 

units and supplementary units may be express- M Pp 

1 000 000 106 

ed by adding a prefix. The prefix and the units kilo . k 1 000 . -  103 h 

are always written as one word, and are not 
separated by a space. The most commonly 
used prefixes are: 

hecto h 100 102 
deca da 10 

. .-p - - 10 
beci d 0.1 10-1 -. --P 

centi C 0.01 1 0-2 - .--p -. . -- 

rnilli m 0.001 l 0-3 - 

micro P 0.000001 1 0-6 
- - -- 



HOW TO WRITE A GEOLOGICAL REPORT 

The author should review one or more publications most nearly analogous to 
the report he is  about to prepare, as it is desirable for Geological Survey reports 
to follow more or less uniform plans. This makes it easier for the author to pre- 
sent his material in an orderly sequence and for the user to find particular infor- 
mation quickly. Any plan that diverges from custom or convention in the arrange- 
ment of the subject matter of a report should have substantial reasons in its support, 
and, preferably, should be discussed with the report editor before the actual 
writing is undertaken. 

The normal sequence of subject matter in a final report (memoir or bulletin) 
is as follows: 

1. Title page. 
2. Preface. 
3. Contents. 
4. Abstract. 
5. Successive chapters, dealing with a normal sequence of subjects related 

to the map-area. 
6. Bibliography. 
7. Appendix 
8. Index. 

With the development of computerized information retrieval systems based on 
word and subject concepts, the need for explicit titles and headings which lend 
themselves to cross-referencing becomes of considerable importance. The title 
of the report should clearly state the nature and major discipline, the location and 
whenever possible a meaningful NTS reference number. Chapter headings and 
subheadings should cover all major concepts in the report. Computer indexes are 
not able to analyze the report in detail and must rely on the author for an abstract 
and headings within the report that provide a ready access to the main topics of 
the subject matter of the report. When a concept authority list appropriate for 
Geological Survey use has been compiled the abstract will be supplemented by 
key words to further assist in computerized data retrieval methods. 

PREFACE 

A preface by the Director is included in most Geological Survey memoirs and 
bulletins. Although the writing of this preface is not the responsibility of the 
author, a rough draft should be submitted with his manuscript. 

A principal purpose of the preface is to indicate how the report helps meet 
departmental objectives and to indicate briefly the nature of the report. It should 
never be more than 200 words. The preface is not an abstract. It also serves to 
give official approval to the report. 



ABSTRACT 

Abstracts should be submitted with all Geological Survey manuscripts. The 
abstract should be a non-critical informative condensation of the essential parts of 
the report and not a mere expansion of the table of contents. It should be suitable 
for publication apart from the paper and should refer to all information suitable for 
indexing. The abstract should be written in complete sentences, as simply and 
concisely as possible with a maximum length of 250 words. A translation into the 
other official language will be prepared under Departmental auspices and published 
with the report. Authors who are bilingual are encouraged to submit their abstract 
in both French and English to avoid possible misinterpretation by the translators. 
The following points should be observed: 

1. State purpose, nature and scope of the paper. Do not repeat any information 
contained in the title, but amplify title i f  necessary. 

2. Indicate treatment of the subject, i . e . ,  brief, exhaustive, theoretical, etc. 

3. State methods used (laboratory, field techniques) ; give basic principals 
of new methods or techniques, their uses and qualities, their degree of 
accuracy. Note new apparatus and its intended use. 

4. Summarize major points and significant results of the paper, grouping facts 
systematically. 

Include: 

New or verified data of permanent value. 
New minerals, fossils, etc., new classification, new 

distribution records. 
New theories, new interpretations, evaluations, i f  

possible; if  not, reference to them. 
Locate local stratigraphic names in the general 

geological column. 

Omit: 

Additions, corrections, or any information not contained 
in original published paper. 

References, figures, tables. They are not intelligible 
when separated from the paper. 

Detailed descriptions. 
Long list of names. 

5. Summarize conclusions and applications; show correlation with earlier work 
(if important). 

6. Note special features (if any). 



CONTENTS AND HEADINGS 

The 'Contents' page (or pages) lists verbatim the principal headings and sub- 
headings of the report and concludes with a list of illustrations. A s  most memoirs 
and bulletins carry an index, the table of contents should not be long, but should 
include all principal headings peculiar to each chapter, although not necessarily 
all the subheadings. The illustrations are listed in the following order - maps, 
figures and plates (if included). Lengthy captions should be precised in the con- 
tents listing. 

Rarely if  ever i s  a successful book or report written from the first chapter 
through to the last. Almost all professional writers organize their work thoroughly 
before commencing the actual task of writing. A framework is built by listing 
main subjects or chapter headings, and then breaking them down into subheadings; 
often the latter are further broken down. Under each heading or subheading a 
short note is made as to the material to be covered, sometimes stating the number 
of words that should be devoted to it depending upon its importance to the work 
as a whole. 

The relative value of the headings, subheadings, etc. , given on the Contents 
page is indicated by successive indentations, and all headings of like indentation 
will appear throughout the report in the same style and weight of type. Subhead- 
ings not listed on the table of contents will be indicated by type of successively 
lesser weight. These distinctions should be indicated by the author on the man- 
uscript through the use of capitals and lower case letters, and one, two or more 
underlinings, as illustrated in the following sequence: 

CHAPTER IV 

STRUCTURE OF THE PRECAMBRIAN ROCKS 

DESCRIPTION 

Structural Elements 

Stratiform Foliation 

On the Contents page these various headings would be entered as follows: 

Page 
Structure of the Precambrian rocks.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 

..................................................... Description 65 
Structural elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66 

Stratiform foliation .......................................... 66 

Careful attention to the details cf the Contecis pages and to the representation 
cf corresponding headings thronghout the report will help to preserve order i r  
the man~script,  will facilitate the work of editing, and will assist in preventing 
missepresentaticn of sujject headings in the p~?blished report. 



Titles to illustrations as given in the table of contents are commonly briefer 
than those appearing with the illustrations but long enough to identify the subject 
clearly. The method of arranging these titles on the Contents pages is as follows: 

Illustrations 

Page 
Map 1182A Geology, Westport, Ontario.. ........................ in pocket 

Figure 1. The Precambrian-Paleozoic unconformity 
at Elgin ............................................ Frontispiece 

.............. 2. Metamorphic units in Westport map-area 44 
. . . . . . . . . . .  3. Refolded fold of rusty paragneiss in marble 68 

In preparing such a list of illustrations it is important to follow the.capitaliza- 
tion, punctuation, and indentations shown above in any manuscript submitted. 

SUCCESSIVE CHAPTERS 

The subject matter of a report is divided into chapters. These may be formally 
designated by chapter numbers or they may be simply major headings of the sub- 
ject matter. They normally deal with a conventional sequence of subjects com- 
prising (1) Introduction, (2)  General Geology, and other chapters on subjects 
such as Physical Features, Stratigraphy, Metamorphism, Economic Geology. In 
some reports it may be appropriate to treat two or more of these headings in a 
single chapter. Most memoirs fall readily into such a plan. Bulletins, on the 
other hand, are diverse in subject, complexity, and length and may not conform 
to any existing plan. Logical arrangement of their subject matter demands care 
and thought but time spent in planning will be amply repaid in ease of writing 
and effectiveness of the completed report. 

When ever possible authors should avoid internal cross-references by page 
number. For typeset reports this requires insertion of page reference at page 
proof, after the type is set, similarly with Geological Survey papers it requires 
addition after the report is finally typed. Authors should consider alternative 
means such as "as already stated in the section on the petrology of the batholith" 
as a welcome change and to ease produciion and publication. 

(1) Introduction 

The introductory chapter serves to define the position and size of the area 
under discussion, and means of access to it and conditions of travel in it; to in- 
dicate the significance of the area from an industrial or mining standpoint, and 
the scope and period of the present investigation; to acknowledge assistance re- 
ceived; to summarize the physical features, glaciation, and similar subjects un- 
less any of them requires more extended treatment in a separate chapter. This 



chapter is normally brief, except where special emphasis is required on one or 
more of such topics as means of access, drainage details, mining history, pre- 
vious geological work, etc. Where a discussion of physiographic features be- 
comes an important and lengthy contribution, it is best to reserve this for a second 
chapter before continuing with an account of the geology of the area. 

(2) General Geology 

The chapter on general geology is normally the most significant in the mem- 
oir, the one of most permanent interest and value, and the one that the accompanying 
geological map is designed chiefly to illustrate. Normally it is divided into three 
principal parts (a) General Statement, (b) Table of Formations, and (c) Descrip- 
tion of Formations. 

a) General Statement. This is normally brief, though in particular instances 
it may be expanded to advantage. Its principal purpose is twofold: first, - - -  

to outline the regional geological setting of the map-area; second to pre- 
sent in summary a picture of the local geology, with special emphasis on 
discoveries of outstanding interest. Details should be avoided and con- 
clusions given without supporting evidence. 

The General Statement need not be indicated by a heading either in 
the text or the contents, as appearing under the heading General Geology, 
its purpose is obvious. 

b) Table of Formations. Few features in the report require greater atten- 
tioa to detail than the Table of Eormatio~s, as fe.w pages will be referred 
to more frequently for a tabular summary of the geology of the area. All  
rocks, whether mappable or not, should be included, and arranged in 
their assumed stratigraphic positions. The neture of the contacts between 
successive rock u ~ i t s  should b2 irqdicated, where possible, by such terms 
as unconformity, disconformity, intrusive contact, gradational contact, 
relations unknown etc. Four columns are commonly employed: one for 
era, one for p e r i o ~  or epoch, one for the natre of t%e formation, and one 
for lithology. Where thicknesses are known or have been estimated, these 
can be shown in the column containing the formation names. 

In preparing the Table of Formations the exact form, as shown in other 
recent memoirs, should be followed, including use of capitals, capitaliza- 
tion, punctuation, and indentations. The following hypothetical example 
may be used as an illustration. 

1 c) Description of Formations. Formations are described in order from old- 
est to youngest, and generally in the order appearing on the map-legend 
and Table of Formations. Sometimes, however, the sedimentary and vol- 
canic rocks are described first, and the intrusive rocks are taken up in 

1 
The word 'formation' as used here and in the Table of Formations is employed 
in a general sense to include rocks of all types, whether sedimentary, volcanic 
intrusive, or metamorphic, which together or separately constitute a map-unit. 
A s  such it must be distinguished from the word 'formation' as more properly 
employed to designate a lithological map-unit of sedimentary or volcanic origin. 



Table of Formations 

* 

Lithology 

Granodiorite , quartz  
diorite;  minor syenite 
and granite 

E r a  

Me sozoic 

Pe r iod  o r  
epoch 

Upper 
Ju ras s i c  or  
Lower 
Cretaceous 

Intrusive contact 

Formation and 
thickness (feet) 

Coast 
intrusions 

E ldo r ado 
Group 
8 500 

Mainly S ands tone and 
shale;  some conglom- 
e ra t e  (fossil iferous) 

Unconformity 

Fossil iferous dark  grey  
l imestone; quartzit ic 
and argillaceous beds; 
intercalated volcanic 
rocks 

Upper 
Tr i a s  S ic 

Tyaughton 
Group 

6 5002 

Unconformity 

Paleozoic Fergusson 
Group 

10 O O O t  

P e r m i a n  ( ? )  Crystalline l imestone, 
cher t ,  s la te;  sheared 
ande S itic lavas 
(greenstones) 



order on succeeding pages. This is common practice where the positions 
of the intrusions cannot be allocated with confidence in the geological 
succession, and the same separate arrangement is used on a map-legend. 

In describing the rocks of the successive units, it is considered good 
practice to follow the same plan with each. This has not only the advan- 
tage of simplifying the plan of this important part of the report, prevent- 
ing unnecessary repetition and reminding the author of features that he 
might otherwise neglect to include, but serves to familiarize the reader 
with the sequence and contents of our memoirs. The sequence of infor- 
mation in the descriptive account of any 'formation' was prescribed many 
years ago when the series of Memoirs was initiated, and has been followed, 
with some variations, in most of the memoirs to date. The plan has much 
to recommend it, and any radical departure from the plan should be dis- 
cussed with the report editor. The sequence may be outlined as follows: 

(i) Origin of name of formation, and location of type section, 
if introduced for the first time. 

(ii) Distribution of formation, thickness, etc. 

(iii) Lithology, including, first, megascopic description, and 
second, petrographic account. 

(iv) Structural relations, normally in two parts: 
(a) internal structural relations, having to do with 

folding and faulting within the formation, and 
details of any measured sections; and 

(b) external structural relations, dealing mainly with 
contact relations with other formations. 

(V) Metamorphism, if  of consequence. 

(vi) Mode of origin. 

(vii) Age. 

(viii) Correlation. 

So far as possible, this sequence of treatment should be maintained, although 
not all these separate headings may be required in the description of every 
'formation'. Where descriptions are brief it may be convenient to combine some 
under single headings, as 'Structure', or 'Age and Correlation', or some may be 
omitted for lack of adequate information. 



Bed by bed descriptions of sections form an important and necessary part of 
certain reports. Such described sections should be accurately and carefully pre- 
pared. Much editorial time has been wasted in the past in reorganizing rock-unit 
description and in eliminating errors in thickness totals. Each unit or bed should 
be described in a logical manner with consistent punctuation as follows: major 
rock type, modifying adjectives, colour, grain size; bedding, other structures; 
minor constituents; mineralogical, textural and other comments; weathering; 
relative abundance of fossils: 

Unit Description 

Medicine Formation (Silurian) 

Thickness in Feet 
Total from 

Unit base 

Limestone, dolomitic, dark grey, 
medium-grained; thick-bedded to 
massive; scattered white chert 
nodules; weathers brown; abundant 
S troma topora and occasional solitary 2 2 
corals. GSC loc. 27124. 

Unit 8 forms a prominent small cliff 
at the top of the first talus slope 
above treeline. 

Examples of described sections are to be found in Memoir 366 and Bulletin 219. 
Identified fossils should be listed by name under the description of the bed 
where they were found and the registered GSC locality number should be given. 
Consideration should be given to placing this type of data on open file i f  large 
amounts are involved. This should be discussed with the Division Chief and the 
Chief Scientific Editor. 

All proposed new names for rock units must conform to approved principles 
of stratigraphic nomenclature (see Appendix I, and 11). 



BIBLIOGRAPHY 

The bibliography or its equivalent is placed at the end of the report. It may 
carry the title 'References', 'Selected Bibliography', or 'Bibliography', depending 
on its nature. 

The term References is  used when the author restricts his list to publications 
referred to in the text. 

The term Selected Bibliography is used when the author adds to his references 
the main additional publications relating to the area or problems. 

The term Bibliography is used where the author has attempted to list all 
references bearing on the subject, in some cases even indirectly. 

The accuracy of references is the responsibility of the author. He should 
exercise the greatest care with regard to the spelling and initials of the author's 
name, the title of the publication, the source of the publication, and the date of 
printing, as these are  details that caiinot ordinarily be checked by the report 
editors. The author should therefore remember that the reader i s  apt to regard 
an inaccurate or misquoted reference as symptomatic and dismiss an important and 
informative report as unreliable. 

There are several methods of abbreviating titles in general use. The Geological 
Survey in general follows that employed by the Geological Society of America and 
the American Geological Institute, which is based on the U. S. standards Institute 
System. A selection from this list will be found on p. 147 ff.  A complete list of the 
2926 titles currently abstracted by the A. G. I. i s  available in most earth science 
libraries. 

1. Words a re  abbreviated in the same order as they appear in the original pub- 
lication without omission except in the titles of government publications 
where names of departments or divisions may be omitted if accurate identifica- 
tion will still be assured. 

2. Abbreviations, with the exception of J .  (Journal) and Z. (Zeitschriftj should 
be of sufficient length to aid in the identification of theword. 

3. Articles, prepositions, and conjunctions are omitted. 

4. Single word titles are not abbreviated. 

The following are  examples of the correct form to be used in entering biblio- 
graphic references, and should be followed precisely as shown as regards capitaliza- 
tion, abbreviation, and punctuation. Italic type is not used in citing journal or 
serial titles. 



Allan, J. A. 
1923: Geology of Highwood-Elbow area, Alberta; Res. Counc. , Alta. , Rep. 49. 

Allen, B. R. 
1932: A primary peridotite magma; Am. J. Sci., v. 35, p. 321-344. 

1946: Bird River chromite deposits, Manitoba; Can. Inst. Min. Met., Trans., 
v. 46, p. 154-182. 

Anderson, A. L., and Jones, J. B. 
1930: Endomorphism of the Idaho batholith; Bull. Geol. Soc. Am. , v. 53, 

p. 376-400. 

Berry, S.T. 
1919: Upper Cretaceous floras of the Eastern Gulf Region in Tennessee; U. S. 

Geol. Surv., Prof. Paper 112. 

Black, P.B. 
1913a: Re-examination of hibschite; Am. Mineral. , v. 27, p. 230. 

1913b: Hydrogrossular, a new mineral of the garnet-hydro-garnet series; Roy. 
Soc. N. Z . ,  Trans., v. 73, p. 99. 

Brock, B.B. 
1966: The Rift Valley craton; in the Yorld I-tift System, ed. T. N. Irvine; Geol. 

Surv. Can., Daper 66-14, p. 99-124. 

Brown, John 
1926: Revision of the Lower Cretaceo1.1.s of the western Interior of Canada; 

Geol. Surv. Can., Paper 44-17, 14 p. 

Campbell, A. 
1940: Exploratory work at Stirling, Richmond County, N. S. ; N. S. Dep. Mines, 

Ann. Rept. 1939, p. 110. 

Collier, A. J . ,  Cathcart, S. H . ,  and Allan, A .  
1922: Possibility of finding oil in laccolithic domes south of the Little Rocky 

Mo~ntains, Montana; U. S. Geol. Surv., Bull. 736, pt. 2, p. 172. 

Dawson, A. 
1951: Contributions to the stratigraphy and paleontology of Skidegate Inlet, 

Queen Charlotte Islands, British Columbia; Roy. Soc. Can. Trans. , 
ser. 3, sec. IV, v. 21, p. 157. 

Dawson, G. M. 
1885: Report on the region in the vicinity of the Bow and Belly Rivers; Geol. 

Surv. Can., Rep. Prog. 1882-83-84, pt. C. 



The following method is employed in giving reference to publications throughout 
the text of a report. The author's name and (or) date of publication, with page 
reference if necessary, are placed in parentheses in the text of the report where 
the reference is inferred or given, as: 'it has been reported (McConnell, 1906) 
that these rocks.. . ', or 'in his early report on this area, McConnell (1906, p. 27) 
stated that these rocks.. . '. The date given is, in each case, the date of publication 
and the title and other details of this report can be found in the bibliography under 
'McConnell' for that year. It must be emphasized that the date given is the date of 
publication, not that in which the field work was done. For instance 1912 is the 
reference date for Sum. Rep. 1911. This method has the advantage that the reader 
learns both the name of the author referred to and the date of publication, facts 
that may be significant to him. Opinions of authors should always be given in the 
past tense; their opinion as stated at the time of writing may not be the same today. 
For instance, say 'McConnell believed (not believes) that these rocks.. . '. 

The manner of referring to unpublished material depends on the type of report. 
The following classes are referred to in the text only: 

(i) A paper not yet submitted for publication. 

Smith, in an unpublished manuscript, has shown that 
the best results are obtained with a spacing of 6 mm. 

(ii) A letter or other personal communication. 

. . . b:t dc;?es (in a le.i'ier, June 1974: mair,taii?.ed tl~a! the 
base c;f the f - x n x t i c ~  :wss the shble unit. 

r,- L :-L L. a followj.ng classes rre rarmally -.e!lrred t,zt !;I thz I l s i  cr" references: 

<i) A typewrltter paper Cepasited in a likrrary c-r acces- 
sibie file. 

(ii) A manuscript that has been accepted for pcblication 
but which has not ye: appeared in print. 

Jones, J. A. 
in press: Metamorphism along the Grenville 

Front; Can. J .  Earth Sci. 

Formal reference citations must not be made to official files or other sources 
to which the reader would not normally have access. Do not cite internal reports 
(for example paleontological reports) by internal reference numbers. The approved 
method for referring to such material is "Smith, in an unpublished report, states 
. . . . l1 or "The material was examined by Smith, who states.. . . 



APPENDIX 

An appendix is the appropriate place for detailed information that does not 
readily form part of the narrative sections of the report. Lengthy stratigraphic 
sections, locality lists, analysis reports, tables of numerical data, are examples 
of typical appendix material. Proper use by the author of appendices relieves the 
reader of much tedious detail that may only be needed for reference or as the basis 
for further research. 

INDEX 

The index is the responsibility of the author. He can be guided in his indexing 
by consulting indexes of published reports, especially those analogous to his own. 
Personal names, geographic names (where they have some special significance), 
names of mining companies, names of rocks and minerals, and names of geological 
structures and processes, are those most commonly included. Care should be taken 
to index a word only where the context indicates something of consequence about it. 
Personal names appearing in the bibliography do not, for example, need to be re- 
peated in the index, nor would it be expected that such common words as volcanic 
rocks, granite, pyrite, hornblende, folds, faults, etc. , should be referred to on 
every page where they appear. On the whole, however, it is perhaps better to e r r  
on the side of over-indexing than indexing too little. 

ILLUSTRATIONS 

Illustrations ordinarily comprise maps, and figures, and, as previously noted, 
are entered in this order on the Contents page at the beginning of the report. 

Maps 

It is most desirable that maps of the Preliminary Series should be distributed 
as soon as  possible after the field work is completed. New cartographic shortcuts 
are being tried continually and field officers can do their part by keeping their 
preliminary maps as simple as possible. 

Memoirs are generally accompanied by lithographed, multicoloured maps, which 
are placed in a pocket at the back of the report. Such maps have all the advantage 
that colour can give and that painstaking preparation by exceptionally skilled 
draughtsmen can provide. But even these great advantages can be nullified by 
attempts to crowd too much detail on the map. No colour band less that 1/40 inch 
wide can be shown, and symbols, which occupy essentially the same space on a 
final map as on a base map of twice the scale, must be greatly reduced in number 
if  they are to be represented with equal clarity on the final map. If, after the geolo- 
gist has prepared the manuscript, it i s  realized that he has included too many sym- 
bols it is customary for him to encircle with pencil those symbols that he elects to 
retain on the final, lithographed map. 



Authors are responsible for ensuring that geographical names used in the text 
are shown on the manuscript map that is submitted for editing. Due to scale limita- 
tions, some base maps cannot include all approved names. If such names are es- 
sential for descriptive purposes, they will be added. 

In Geological Survey reports illustrations of fossils or photomicrographs, 
usually composed of groups of individual photographs, are referred to as Plates. 
Other photographs may be referred to either as Plates or may be included with the 
line drawing and referred to as Figures. Do not mount figures. 

Photographic Illustrations 

Good photographic illustrations add to the interest of a report but with the 
possible exception of the frontispiece they should be included only on their geo- 
logical merit. All photographs should be referred to specifically in the text and 
where appropriate, special features in the photographs should be designated by 
letter or symbol and described in the caption of the photograph. Simple designa- 
tions may be made by the author by using 'letraset' symbols; more complicated 
annotations should be indicated on an overlay; these will be added to the print of 
the photograph by the Cartographic Unit after the report has been submitted. 

Photographs, when submitted with a report manuscript, should be accompanied 
by a full title, by the negative number, and, if the photograph is not one by the 
author of the report, by acknowledgment to the person or organization responsible. 
These are best listed on a separate page and keyed to the photographs by number. 
Commonly, too, the date on which the picture was taken will be of interest. The 
same title in abbreviated form should appear in the table of contents at the begin- 
ning of the report. 

The following points should be borne in mind when selecting photographic 
illustrations for the average report. 

1. No uncatalogued photographs will be reproduced. Originals should be good 
photographically. Poor illustrations are no credit to a report however inter- 
esting or instructive the subject. 

2. Only those illustrations should be selected that contribute materially to the sub- 
ject matter of the report. All illustrations should be specifically referred to in 
the text and where possible geological contacts should be indicated on the actual 
picture. 

3. Prints should be in good condition, without cracks or metal clip marks, as these 
are flaws that cannot be eradicated. 

4. Titles, etc., should not be written on the back of an unmounted photograph, 
as this may result in an embossed effect on the face of the picture. The figure 

. number or other means of identification should be lightly marked on the back 
with a soft pencil. 



5. Fossil plates were formerly reproduced by a photogelatin or collotype process 
but in recent years in order to keep the costs of reports that include many 
plates from becoming prohibitive, the halftone process has been used. The 
results in most cases have been good. Dimensions are 23 cm X 18 cm. 

Line Drawings 

Although line drawings can be a valuable adjunct to a report, excessive draft- 
ing demands may delay publication and if  a text is  adequate or can be made adequate 
by rewriting, then duplication of the text by drawing should be avoided. 

For the Report of Activities reports in the Paper series, all line drawings are 
required to be submitted in a form suitable for direct reproduction from the author's 
figures. For the Report of Activities publication all line drawings are required to 
be submitted in a form suitable for direct reproduction from the author's figures. 
The text and illustrations are sent to the printer as "camera ready1' and are then 
reduced photographically 4: 3 to the final size for the book, 89" X 11". Figures, 
maps or line drawings should be submitted suitable for this degree of reduction. 
This greatly simplifies the assembly and layout process and greatly reduces the 
printing cost; i. e. full-page figure, with caption inside figure, should not exceed 
9" X 11 518''; single column figures 44" X 11 518". For other Paper series reports 
authors are encouraged to submit neat figures that can be used without further 
drafting. They should be in ink and planned for spacing and size so that type- 
written letters can be inserted for not more than 2: 1 reduction. 

There are two general types of line drawings: (1) line-cuts and (2) litho- 
graphed figures. Line-cuts are black-line drawings useful for illustrations of 
page size or less, and can be printed on whatever paper is used in the report. 
Lithographed figures, on the other hand, can be reproduced in either black and 
white or in colour, but only on special paper different from that used for the text 
of the report. They must, therefore, either be tipped into a report, or be placed 
separately in a pocket at the back. Also, i f  they are larger than page size they 
must be folded to page size or less, involving extra labour costs regardless of 
where they are placed. Further, figures printed separately for insertion in the 
pocket of the report are more apt to be lost than illustrations incorporated in the 
body of the report. Consequently, figures should, where possible, be limited to 
page size or less, and simplified to the extent that they can be reproduced clearly 
as line-cuts. Lithographed figures should be reserved for the occasional illustra- 
tion that demands considerable detail, and that, normally, cannot be reduced to 
page size. They are also necessary if  any colour is required. 

Perhaps the principal feature to bear in mind in preparing copy for figures, 
aside from the question of their necessity in a report, is that only the essential 
information should be shown. Omit all details not referred to in the text or that 
do not bear directly on the written account. If, for example, the author is des- 
cribing the system of faults encountered at the surface and in several underground 
workings of a mining property, the drawing should not be cluttered with details 
of mine buildings, roads and trails, orebodies, or mine workings unrelated to the 



fault pattern. If the vein system on this property also requires illustration, let 
this be done on a separate figure. 

The directive arrow on a figure should be marked either true (astronomic) or 
magnetic north, preferably the former. In general a linear scale, such as ' 1 
inch = 400 feetf, or a natural scale, such as 114800, should be avoided and a bar 
scale used instead as it applies equally well whether the figure is  enlarged or re- 
duced from the original drawing. 

Full titles should be prepared to accompany each figure. However, a separate 
list comprising full descriptions should always be furnished; a carbon copy of 
this list may be cut apart for attachment to the illustrations. Briefer titles may be 
used in the list of illustrations provided for the table of contents at the beginning 
of the report. Inasmuch as most figures are distributed through a report, the de- 
sired position for each illustration should be clearly indicated in the manuscript 
text. 

If illustrations are reproduced without change from another publication, ack- 
nowledgment must be clearly made. The following should be noted: 

after: possible redrafting but no change in information 
modified: some change 
adapted: radical changes 

PALEONTOLOGY 

Lists of fossils identified by members of the paleontological staff and outside 
consultants are sometimes included in Survey reports. Accuracy of these lists 
and any opinions on age and correlation arising out of such fossil determinations 
are the responsibility of the paleontologist who identified the fossils and who 
must be named in the text. H i s  reports should be cited correctly and suitably 
acknowledged and he must be given an opportunity to check the appropriate 
parts of the manuscript before it is submitted to the geological editor, especially 
if some time has elapsed since the identifications were made. 

Varying degrees of accuracy and probability of identification can be expressed 
in a fossil list. In order to provide some degree of uniformity the following usages 
should be followed where possible: 

Leptaena cf. L. rhomboidalis (Wilckens) - Similar to L. 
rhomoboidalis and possibly conspecific with it. 

Leptaena aff. L.. rhomboidalis (Wilckens) - Closely related to L. 
rhomboidalis but possibly a different species. 

Lep taena ? concava Hall - Genus in doubt, but identification at the species level 
considered certain. 

Leptaena rhomboidalis ? or L. rhomboidalis (Wilckens) ? - Species in doubt, but 
generic determination believed to be correct. 

? Leptaena rhomboidalis (Wilckens) or appropriate combination of preceding; such 
as ? Leptaena cf. L. rhomboidalis - Whole identification doubtful. 

"Lep taenatt concava, Leptaena "rhomboidalis, "Lep taena analogat! - Quoted names 
used in a very broad or probably incorrect sense. 



Formal generic and specific names are italicized and should be underlined in 
typescript. Suprageneric and anglicized names are not italicized: "The genus 
Spirifer is in the family Spiriferidae which includes the true spirifers. " Generic 
names may be species names and where such abbreviation follows a previous writ- 
ing of the name in full under conditions that leave no ambiguity. Similarly, the 
name of the author should be stated at least once for all names cited in the text. 

Systematic descriptions of new species must conform to accepted international 
standards and must include description, discussion, designation of a single name- 
bearing specimen, indication of any other material studied to establish a basis for 
the author's description of the species, stratigraphic and geographic distribution, 
and adequate illustration. Specimens should be referred to locality and specimen 
catalogues of the Geological Survey as: GSC locality 12345 and GSC No. 54321. 

Aside from the formal requirements of systematic paleontology it is essential 
that full documentation be given for all fossil collections that are referred to in a 
geological report. Stratigraphic position as height above a known datum or recog- 
nizable contact should be given where possible, together with adequate descrip- 
tive geographic locality information, and GSC locality number when assigned. 
Similarly fossil material taken from boreholes should quote depths and accepted 
name and locality description for the hole. 

A synonymy is appropriate and necessary for many systematic descriptions. A 
good synonymy, together with any new material described, is the basis of the 
immediate author's concept of the species. It should only contain citations per- 
sonally verified by the author from original publications or specimens that are in- 
cluded within his interpretation of the species. Two forms of synonymy discussed 
by Schenk and ~cMasters1, pp. 17-23 are recommended for use in Geological Sur- 
vey publications. 

Authors, critical readers and editors must all bear responsibility in ensuring 
that fauna1 and floral information is cited correctly and properly documented. 
Without such documentation it has little value, could be misleading and may reflect 
adversely on the author. 

lschenk, E. T., and McMasters, J. H.,  1956, Procedure in Taxonomy: Stanford 
Univ. Press. 



SYMBOLS USED BY PROOFREADERS 

X A Caret - left out, insert \2/ Apostrophe 

- - - Capital letters Colon 

- - Small capitals ; Semicolon 
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- Italic ~ / 3  Parentheses 
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CORRECTING PROOF 

A copy of a report typed for offset reproduction by the Stenographic Pool is 
sent to the Departmental proofreading unit for checking against the original man- 
uscript. Corrections are made where necessary. It i s  not usual to ask an author 
to check typed reports but in the case of a complicated text an author may wish to 
do so and copy will be provided on request. 

Galley proofs of final reports are sent by printer to the Editorial Division, 
Department of Energy, Mines and Resources. Theyare checked against the author's 
manuscript and all typographical errors corrected. Corrected galley proofs are 
then sent to the author for final checking of subject matter. No textual changes 
may be made on the galley proof without reference to the Scientific Editor. Some 
minor changes may be made and it may be permissible to add a footnote in order 
to include reference to information not available when the report was submitted. 

A second, later proof, the page proof, includes table of contents and line draw- 
ings and is sent to the author for preparation of the index. Changes should not be 
made in the page proofs. Any errors must be corrected without disturbing the 
spacing or number of letters in any given line. 

Changes or alterations to printed proofs, other than printers errors, are 
charged to the Geological Survey and may considerably affect the estimated pub- 
lication cost of a report. They also tend to reflect on the competence of the author. 

AIDS IN WRITING 

Previous editions of this book included a part devoted to most common errors 
in spelling, and use and misuse of words encountered in manuscript geological 
reports by the scientific editors of the Geological Survey. 

Experience has shown that all too few authors have followed the suggestion made 
in earlier editions that they expand their knowledge of technical writing by con- 
sulting textbooks readily available in the Survey library. For this reason the 1968 
revised edition contained sections on technical writing reproduced from the 
"Canadian Government Style Manual for Writers and Editors" which was published 
in 1962. The "Style Manual" was prepared by an interdepartmental committee and 
the resulting book was approved by the Canadian Government Specifications Board, 
a body consisting of the Deputy Ministers of most federal government departments. 

In the interests of consistency a few alterations have been made but in general 
the text is reproduced directly from the original. Also included in the following 
section are parts on spelling and usage especially applicable to geological writing 
and adapted from earlier editions of this report. 



Grammar 
Correct grammar is essential in good writing. The reader's confidence will 

be quickly destroyed by grammatical errors and misspelled words. Language may 
move with the times but grammar is still the guide for combining words correctly 
to express thought. Writers should therefore always distinguish between the col- 
loquial form and the simple grammatical sentence free from worn phrases and 
jargon. 

These notes do not cover the comprehensive range of a complete book 
on grammar but are intended merely to draw attention to common pitfalls. 

The Sentence 
In composing a sentence, place the related parts as closely together as 

possible. The following examples show how poor construction can confuse the 
reader : 

A report of injustice to orphans in a weekly magazine was published today. 
(The words in a weekly magazine ought to follow report or, alternatively, 
published.) 
The continued construction of low-standard buildings is predicted to  have a 
dertimental effect on a certain development by well-known architects. 
(The words by well-known architects ought to have been placed after 
predicted to make the meaning clear.) 

Nouns 
There .are two kinds of nouns--common and proper. Common nouns may 

be concrete or abstract. The concrete noun refers to a tangible or physical object 
and is therefore the mainstay of the language; abstract nouns usually refer to a 
quality. Always prefer a concrete to an abstract noun. Avoid (a) nebulous abstract 
words such as conditions, position and situation; (b) using concrete words such as 
matter and case in an abstract sense; (c) using the word thing instead of a definite 
name fox the subject. 

The following sentence is an example of complete jargon: 
The position in regard to this whole thing is that active consideration cannot 
be given to it until present conditions change and the matter can be settled 
and the situation clarified in due course. 

Contrived Words 
A crop of contrived words has recently come into existence. 

assessability 
identicability 
performability 
substitutability 
defin.itize 

futurize 
healthwise 
financialwise 
weatherwise (as an adverb) 
liaise 

These contrived words have little place in official writing, however common 
their use may be in conversation. 



Collective Nouns 
Collective nouns such as cabinet, committee, board and commission take 

their verb or pronoun in either the singular or plural, depending upon the meaning 
in the context. Use the plural when the action is taken by the individual members 
considered in their separate capacities. Use the singular when the group acts or 
thinks as a whole. 

The committee have discussed all aspects of the case and have not yet 
reached agreement. 
The committee approves unanimously and directs its subcommittee to take 
immediate action. 

With the word government the singular form is usually preferred and is 
always correct. Remember, however, that whether singular or plural is used, the 
verb and pronoun must agree. 

The government takes a serious view of the strike, and will do its best 
to bring about a settlement. 

Pronouns 
Pronouns take the place of nouns. Use them freely rather than repeat the 

noun unnecessarily. Too often the word such is added to the repeated noun to stress 
the particular reference. 

The department has adopted an automatic computer system and has taken 
special precautions against its misuse. (not against misuse of such a system.) 

Former and Latter 
The words the former and the latter are used instead of a pair of names, 

nouns, or groups, to avoid repetition. These terms should be used sparingly. They 
often confuse and irritate the reader, who must look back to be sure of the reference. 
If three or more persons or objects are referred to, the words e s t  or last should 
be used. Latter is frequently and unnecessarily used for another pronoun, as in 
the following sentence: 

During the maneuvers the Commanding Officer set the recruits aside because 
of the latter's inexperience (their inexperience). 

Note that had there been only one recruit, the use of latter's instead of his would 
have been necessary to avoid the implication that the officer was inexperienced. 

Pronouns Taking Singular Verbs 
(a) The word none when its meaning is strictly confined to not one. 

None was injured. 

When, however, the intended meaning of the word is not any, the plural 
verb is used. 

None of the enquiries were answered. 

(b) Words such as either, neither, each and everyone used as pronouns. 
Neither of the clerks is eligible. 
Everyone complains that his pay is inadequate. 

The words any and none replace either and neither when the reference is to 
more than two. 



The Relative Pronouns that and which 
That in a sentence restricts or defines the meaning of the word or phrase 

that goes before it. 

The new logistics report that I prepared is now ready. 

Which neither restricts nor delines but comments on or expands the mean- 
ing of the preceding phrase, usually by adding a new thought. 

The new logistics report, which is much longer than the first, is now being 
distributed. 

Critics differ regarding the use of the relative pronouns which and 
that. The author will be clear and correct i f  he uses that to introduce the 
restrictive clause and which to introduce the nonrestrictive clause. 

A test of whether the clause is restrictive or nonrestrictive is to omit 
it. If its omission changes the meaning or results in a statement that does 
not make sense or is incomplete, it is restrictive. If it can be omitted with- 
out changing the meaning, it is nonrestrictive. 

The restrictive clause should not be  set off by commas, even if it is 
decided, for reasons of euphony, clearness, or emphasis, that a which is 
better than a that to introduce it. A nonrestrictive clause generally is set 
off by commas, but there are  sentences in which, because of context or 
because of other punctuation, the nonrestrictive clause is not set off by  
commas. 

The misuse of that and which sometimes changes the meaning of a sentence. 
In the one "I return the reports, which I have read" the borrower implies that 
he has read them all. If he says "I return the reports that I have read," it means 
that he is returning only those reports that he has read. 

That is used after a superlative. 

The best car that his company has ever produced. 

In current usage that replaces who when the preceding phrase is general in 
its implication and does not refer specifically to a person or persons. 

The staff that works in that office. 
The official who works in that office. 

A phrase such as and which, and who, or and whose requires a 
preceding relative pronoun to justify the and: 

This district, which is the largest and which contains the 
principal mine, is  in the western part of the country. 

The statement applies also when the conjunction but is used. 

Where a restrictive clause is  followed by an and which clause, both 
clauses take which: 

The district which is tk.e largest, and which contains the 
principal mine. . . . 

not The district that is the largest, and which.. . . 



The Relative Pronouns who and whom 
The purist is as likely to be criticized for insisting on whom in awkward 

cases as the careless writer who rarely uses it in the proper place. There are 
exceptions but none, however, to the following: 

Who is always used as subject; whom as object. 
They are punishing people who we know are innocent. 
They are punishing people whom we know. 

Whom is used after every preposition, because prepositions take the 
objective case. 

to whom 
from whom 

Whom is used after than; never use than who. 

Pronouns Used as Objects 
Put pronouns in the objective case when they are the objects of verbs or 

prepositions. 
The quarrel is between you and me. 
He directed my colleague and me. (not my colleague and I )  
He sent a directive to my colleague and me. 

Possessive Pronouns 
Use the possessive forms my, his, our, their, when the present participle 

form of a verb is used as a noun; that is, words ending in -ins. 
Count on my doing all in my power. (not count on me) 
This will not affect his going. (not him going) 

Verbs 
Verbs may be transitive, denoting action, or intransitive, describing a state 

of being. The verb to be is a typical intransitive verb because it reflects back on its 
subject. I t  is also one of the important auxiliary verbs. It combines with almost all 
verbs, both transitive and intransitive, in their present and past participle forms. 
It is in dealing with the verb to be that most difficulties arise. A study of this verb 
and the verb to huve, which also acts as an auxiliary, is cornmended to all who are 
interested in good grammar. 

Transitive verbs always take the objective case. Intransitive verbs, including 
the verb to be, do not take the objective case. 

I t  is we not It is us 
It is they not It is them 

The verb always agrees in number with the subject. 

The crowd was excited. 

Avoid the temptation to use the plural in longer sentences. 

The crowd of spectators leaving the grounds was excited. 

A singular verb is necessary when the subject is singular and the complc- 
ment plural. 

Our only guide was the Regulations. 
but The Regulations were our only guide. 



The word what takes a singular verb even if its complement is plural. 

What we need is more books. 

Words joined to the subject by with, together with, including, as well as and 
similar connectives do not affect the number of the verb. 

The foreman, as well as the men, was leaving 

If the word number is used collectively, the verb is singular. 

The number of clerks is larger this year than last. 

If individual units are referred to, the word number takes the plural verb. 

A number of the clerks are taking summer courses. 

The Split Infinitive 

Split infinitives are unpleasant to the ear and jolt the reader by interrupting 
the action implied by the verb. 

to frankly speak 
to sincerely thank you 
to once again recall the incident 

At times, however, it is permissible for emphasis to split an infinitive when it would 
be awkward to put the adverb before or after the infinitive. 

Auxiliary Verbs shall and will 
To express the simple future, use the auxiliary shall in the first person and 

will in the second and third persons. These auxiliaries are reversed to express 
determination or command, as I will, you or they shall. This has always been the 
rule but the modern trend is to neglect the shall and the conditional form should 
and to use instead will and would in the first person, as in "I would like to do it" 
rather than "I should like to do it." Colloquialism is so strong an influence in the 
use of these auxiliaries that it is doubtful that fixed rules would help the writer. In 
the book, The King's English, Fowler devotes twenty pages to shall and will. 

The Subjunctive 
The subjunctive is rapidly falling into disuse. Its few remaining regular 

uses include: 

(a)  certain common expressions 

come what may if need be 

(b) legal or quasi-legal language 

I move that the meeting be held in Quebec. 

(c)  conditional sentences where the hypothesis is not a fact 

If I were you, I would write to the Commission today. 
If he were here, I would tell him what I think of it. 

(d) the expressions as if and as though, if the hypothesis is not accepted as 
true 

He spoke of his proposal as if it were a complete solution of the difficulty. 



(e) expressions of uncertainty, doubt or supposition 

He wondered if he were right. 

Active and Passive Voice 

The consistent use of the active voice wherever possible makes for better 
and clearer writing. Make the initiator of the action, not the object acted upon, 
the subject of the sentence. 

The Deputy Minister wrote a letter expressing disapproval. 
not A letter was written by the Deputy Minister expressing disapproval. 

Sometimes authors lose sight of the logical subject of a sentence. 
They begin a sentence with a clause containing an active verb and then 
ineptly introduce a new subject that leads to the use of a passive verb. 

These vugs carry no gold and do not affect the tenor of the 
vein. 

not These vugs car ry  no gold and the tenor of the vein has not 
been affected by  them. 

The workings were closed and could not be examined. 
not The workings were closed and examination of them 

could not be  made. 

This series is made up largely of shale but includes much 
sandstone and limestone. 

not This series is made up largely of shale though much sand- 
stone and limestone are included. 

Gerunds 

A gerund is a verbal noun. When used as a subject or object, it must 
t&e the possessive (see Possessive Pronouns). 

Women's having the vote reduces men's political power. 
Delegation of its authority would be contingent upon the Commission's 
establishing procedures to be followed. 

This rule is most often ignored when words are inserted between the 
preposition and the gerund. 

This man has been refused employment because of his membership's in a 
trade union being terminated. 

Writers with any sense of style do not allow themselves to fall into this 
trap. It can be avoided by rewriting. 

Adverbs 
Place adverbs so that there is no doubt which word or words they modify. 

They are usually placed immediately before or after verbs, and before adjectives 
,and other adverbs that they modify. Take special care with the adverbs only, 
merely, just, almost, ever, hardly, scarcely and nearly. Depending on the meaning 
write: 

Only the members of the committee may receive carbon copies. 
or The members of the committee may receive only carbon copies. 



Resist the temptation to use very too frequently. Use quite only in its 
proper sense (completely). 

Related words and phrases should be  kept together. Some writers 
misplace adverbs and adverbial phrases, especially the adverbs only, 
principally, mainly, chiefly, alone, also, and too. Note the following 
sentences: 

Their presence can b e  determined only by tests. 
not Their presence can only b e  determined by tests. 

The sediments were derived principally from quartzite. 
not The sediments were principally derived from quartzite. 

Adjectives 
A sentence without adjectives and qualifying adverbs is stronger than one 

overflowing with them. 

His speech was boring. 
nor His speech was exceedingly long winded and very boring. 

The Board worked efficiently. 
not The Board did its utmost, and worked extremely well and very efficiently. 

Do not combine an abstract noun with an adjective when an adjective 
alone would do. 

The letter was confidential. 
not The letter was of a confidential nature. 

The building was ornamental. 
not The building was of an ornamental character. 

Con junctions 

When that is used as a conjunction, do not use it again after an interjected 
clause, however long the sentence may be. 

The Director knew that, however great the travel difficulties to be overcome, 
(that) his assistant would be there. (Omit the second that.) 

Use while only in its true sense of time. 

You sign the letters while I get the stamps. 

Use and instead of while in the following sentence: 

At the conference the Deputy Minister gave a talk on estimates and (not 
while) the Assistant Deputy Minister spoke on administration. 

Use although instead of while in the following: 

Although (not while) the estimates do not provide for such an expenditure, 
the commitment must be met. 

Do not use also as a conjunction after and. 



The word like can be used as a conjunction in constructions such as "He 
ran like a deer" but it ought not to be used in the sense of as or as if. 

They played the game as if they were determined to win. 
not They played the game like they were determined to win. 

The Articles a and an 

The article a is used when the word following begins with a consonant 
sound. This includes the aspirated h, and the initial y and W sounds heard in 
zinion and one. 

a minister 
a uniform 

a hope 

The article an is used when the following word begins with a vowel or 
when a consonant initial has a vowel sound. 

an object 
an M.D. 

an elevator 
an NCO 

Prepositions 
Preposition means pre-position and in grammar this part of speech is 

intended to be placed before its object. However, a preposition can end a sentence 
as follows: 

( a )  When the spontaneity of the sentence would be lost by inverting the 
preposition. 

He is the greatest statesman you have ever heard of. 
not He is the greatest statesman of whom you have ever heard. 

Oficials worth talking to. 
not Oficials to whom it is worthwhile to talk. 

That depends on what you write with. 
not That depends on with what you write. 

They read every book they could lay their hands on. 
not They read every book on which they could lay their hands. 

(b)  When the preposition is part of a contrived verb. There are combina- 
tions of words that appear to end with a preposition but in reality 
they are verbal forms. The verb put, for instance, can have many 
meanings when what seems to be a preposition is attached to it, as 
put about, put away, put back, put by, put down, put forward, put in, 
put 08, put over, put through, put up and put u p  with. 

Do not confuse these verb forms with the superfluous preposition added to 
such expressions as meet up with, visit with and study up on, when the meaning is 
the same without the preposition. 

Compound Prepositions 
Use the conjunction because rather than the compound preposition inas- 

much as. Another compound, as to, can be left out of most sentences without 
changing the meaning. Avoid such hybrids as herewith, thereof, thereto, thereon or 
thereunder. 



Omission of Preposition 

Do not omit the preposition 

(a) when a different preposition is required in a series 

He had a knowledge of and a keen interest in grammar. 

(b) in expressions of time 

He was appointed on October 1, 1958. 

Appropriate Prepositions with Nouns,, Verbs, Adjectives and Adverbs 

Idiom calls for certain nouns, verbs, adjectives and adverbs to be followed 
by particular prepositions. Some of the more common appear below. 

Abound in (a  man abounding in natural ability) 
Abound with (a  faithful man shall abound with blessings) 
Accord with (of one's own accord) 
Account for 
Acquiesce in 
Adhere to 
Adverse to 
Agree on terms 
Agree to a proposal 
Agree with a person 
Aim at 
Alien to 
Averse to (preferred to from) 
Aware of 
Begin by doing something 
Begin from a point 
Begin with an act 
Benefits of the benefactor 
Benefits to the beneficiary 
Capable of 
Capacity for 
Circumstances (in the) 
Compare with (to note points of resemblance and difference) 
Compare to (only when used in the sense to liken to) 
Concur in an opinion 
Concur with a person 
Conditions (under the) 
Conform to (adapt one's self to) 
Conform with (in harmony with) 
Consist in (Definition: Memory consists in a present imagination of past 

incidents.) 
Consist of (Material: The meal consisted of fish.) 
Consistent with 
Content one's self with 
Content others by 
Contrast (When contrast is used as a verb, it is followed by with. Either to 

or with may be used when the word contrast is used as a noun.) 
Conversant with 
Correspond to (resemble) 
Correspond with (communicate) 
Demand for a thing 
Demand a thing from or of a person 
Derive from 



Differ, ent, from (preferred to  than, to) 
Differ with a person in opinion 
Disagree with a person 
Embark in a business 
Embark on a ship 
Endowed with 
Find a fault in a person or thing 
Find fault with a person 
Forbid (one) to do 
Free from 
Indifferent to 
Infected with disease, bad qualities 
Infested with insects, wolves, vermin 
Initiative in (to take) (on one's own initiative) 
Insensible to 
lnsight into 
Invest in a business 
Invest with an office, a garment 
Join in a game 
Join with some person or thing 
Labor at a task 
Labor for a person, for an end 
Labor in a good cause 
Labor under a disadvantage 
Live by labor 
Live for riches 
Live on an income 
Look after a business 
Look at a thing 
Look for a missing article 
Look into a matter 
Look over an account 
Moment (on the spur of the) 
Moment's notice (at a) 
Oblivious of or to 
Parallel with or to 
Perpendicular to 
Point at a thing 
Point to a fact 
Possessed of wealth 
Possessed with an idea 
Prefer one to the other 
Prefer to do one thing rather than another 
Preference for 
Prevent from doing something 
Proceed against a person 
Proceed to an act not previously started 
Proceed with an act already started 
Prohibit from doing something 
Provide against ill luck 
Provide for an emergency 
Provide one's self with something 
Pursuant to (in pursuance of )  
Ready for a journey 
Ready to do something 
Ready with a reply 
Reckon with a person, a contingency 
Reference to (preceded by with, not in) 
Regard for a person (with regard to a subject) 



Regard for one's own interest 
Relief to suffering (to bring) 
Relieve one from a duty 
Relieve with a tint 
Responsibility of deciding, of a position 
Responsibility to a person for an action 
Result from an event 
Result in a failure 
Result of an investigation 
Right of doing 
Right to do 
Satisfaction in an improvement 
Satisfied of a fact 
Satisfied with a thing 
Secure against attack 
Secure from harm 
Secure in a position 
Tamper with 
Tinker at 
Unconscious of 
Variance on certain topics (at) 
Variance with a person (at) 
Versed in 
View of circumstances (in) 
View to a purpose (with a )  
Wary of a danger 

PARALLEL CONSTRUCTION 

The same construction should be used for elements that are parallel 
or co-ordinate in meaning. The following sentences illustrate the clumsy 
or misleading combinations that result from failure to observe this rule: 

The .district has a moderate climate, in winter not very 
cold and in summer not excessively hot. 

not The district has a moderate climate, in winter not very 
cold and not excessively hot in summer. 

These leaves range in length from 6 to 9 cm and 
in width from 4 to 7 cm. 

not These leaves range in length from 6 to 9 cm and 
from 4 to 7 cm in width. 

  he boundary between the belts is fairly distinct in some 
places and indefinite in others. 

not The boundary between the belts i s  fairly distinct in places 
and in places indefinite. 

Words and Expressions Commonly Misused 

Achieve implies successful effort; it is more than get or  reach. 
Advise, offer counsel to; not notify, inform, announce. 
Aflect, to  influence, produce an effect on; effect (verb), to  bring about, accomplish; (noun), 

result, consequence. 
Agenda is plural-the singular is agendum-but has been accepted as a singular word and 

takes a singular verb. 



Aggravate, to increase or intensify, make worse, not to annoy. 

All (of). Omit the of. 
All ready, adjective phrase: "When the whistle blew they were all ready"; already, adverb, 

means by this time. 
All right, idiomatic. The form alright should never be used. 
Allude, refer indirectly (to);  elude, escape from. 
Allusion, an indirect reference; illusion, unreal image o r  false impression. 
AIternate(ly), by turns; alternative(ly), in a way that offers a choice (originally, between two 

things). 
Amount, total; number (noun) refers to collective units. Amount of money, number of errors. 
And/or. This form has no place in literary English (although permissible in summary 

statements, legal documents, questionnaires and similar forms). One of the words is 
usually sufficient. 

Anticipate, forestall by prior action, foresee, not expect. 
Anxious, properly used only when anxiety exists, otherwise use eager. - - 

Appear suggests that which is visible. A person appears to  be young but seems to be intelligent. 
Appreciate, to place value on, ought to be used with a noun as object, e.g., "I appreciate 

your kindness," and never with a that clause. 

Apt, having a tendency (to) because of the subject's character (apt to take offence); liable 
expresses probabilities that the subject will suffer something undesirable; likely, probable. 

Around means on every side, enveloping, and should not be used to mean about. 
Backgrortnd means only ground beyond the chief objects of contemplation, or  in a less 

prominent position. Do not use in phrases such as educational background, or  to replace 
explanation, history, origins, etc. 

Begin is preferable to commence except in legal usage. 
Biannual means once every two years. The term semiannual denotes twice each year. So with 

bitnonthly and semimonthly, and other similar terms. 
Biennial (Bot.), existing for two years; springs from seed one year, and flowers and dies 

the next. 
Billion. In British usage this word signifies a million million; in United States usage it 

signifies a thousand million. The use of thousand million avoids all ambiguity. 
Blocs, combinations of parties, nations, groups; blocks, pieces of wood. 
But is unnecessary after doubt and help. 
Claim means only lay claim to. Do not use as substitute for declare, maintain or charge. 

Cohort is a band of warriors (or persons). Do not use to refer to one person. 
Commence. (See Begin.) 
Compose, make up, constitute, (most frequently used in the passive: be composed of) ;  

conzprise, (literally embrace), include, consist of. Note that the preposition of is included 
in the verb comprise but not in compose. A body comprises the elements of which it is 
composed; the elements do not comprise the whole. 

Comprise implies inclusion of all parts of a whole; include implies that there may be other 
parts not mentioned. Compare "The Dominion of Canada then (1867) comprised 
the provinces of Ontario, Quebec, New Brunswick and Nova Scotia" and "The Dominion 
of Canada, as constituted in 1867, included the provinces of Ontario and Quebec." 

Consensus means shared opinion, agreement in opinion; do not say consens~ls of opinion; 
use one or  the other. 

Consist of denotes the substance of which the material is made, and is a synonym for 
composed of; consist in defines the subject ("The work consists in addressing envelopes") 
and is a synonym for have its being in. 

Contact. Say get in touch with, or look up, find, meet. 

Continual, frequently recurring; continuous, without intermission. 



Data (plural of duturn), things already known, hypothesis, the starting-point for investigation. 
Do not use for the results produced from an investigation. Note that a plural verb 
must be used. 

Dates. Instead of such expressions as last year, next year, the year should be specified. Delay 
in publication may make the reference erroneous. 

Decitnate means reduce by one-tenth, not to one-tenth (originally, to take out one-tenth); 
hence decimate by twenty per cent is incorrect. 

Defective (from defect) is appropriate to what is wanting in quality; deficient (from deficit) 
to what is wanting in quantity. 

Definite and definitely. Do not use unless you are sure that you could not express your 
meaning properly without them. They mean exact(ly), precise(1y). 

Dependant is the noun, dependent the adjective. Do not omit the on or upon after depend 
and dependent. 

Deprecate, express disapproval of; depreciate, lower the value of. 

Diger. Use diger from in the sense of to be different; use diger from or with in the sense 
of to disagree. 

Diflerent. Say different from, never diflerent than. 
Dilemma is not a synonym for difficulty. It means to be faced with a choice between two 

equally unfavorable courses of action. 
Direcfly is an adverb meaning instantly, immediately, not a conjunction equivalent to as 

soon as. 
Disassociate. Use dissociate. 

Disinterested, interested in an objective, unbiased, impartial way; uninterested, not interested. 
Donate is not the equivalent of give; it means present with. 
Due to. The word due is an adjective, and must refer to some particular substantive in the 

sentence, not to the general notion expressed in the main sentence. It is incorrectly 
used for through, because o f  or owing to in adverbial phrases. "Due to the icy roadway, 
the automobile skidded" is not correct; but "The skidding of the automobile was due to 
the icy roadway" is correct. (If the reference is to  the verb, because o f  or  owing to  
should be used, e.g., "Because of the icy roadway, the automobile skidded.") 

e.g. (exempli gratia) means for the sake of example and introduces an illustration; i.e. (id est) 
means that is and introduces a definition. 

Endorse should not be used in the sense of corroborate, subscribe to, be in agreement with. 
I t  means confirm, ratify. 

Enormity does not mean bigness but monstrous wickedness. 
Entail, impose (labor, expense) upon, involve; is often used where no verb is necessary and 

often where need, cause, impose, necessitate or involve should be substituted. 
See Involve. 

Equally as. Omit as (not equally as good, but equally good). 

Euphemism, a mild expression used in place of a stronger one; euphuism, high-flown style. 

Except. Except that, as a conjunction introducing a clause, is better replaced by unless or 
i f  not. 

Farther (comparative of far) ,  to or  at a greater distance; further, at a more advanced point 
in time, going beyond what exists, additional. Farther is a disttnce word; further, a time 
or  quantity word. 

Few, a few. Few emphasizes the fact that the number is small; a few, the fact that there is 
a number. 

Fewer is used when referring to number; lesser, when referring to quantity, amount, size. 
But do not join fewer to the word number (fewer number). 

First two should be used, not two first. 



Firsrly. First i s a  better form for the adverb. 

Fix means make firm, place definitely. Avoid its use to mean arrange, prepare, repair. 

Following should not be used as a preposition as a substitute for after, as a result o f ,  but only 
as a participle, when it agrees with a noun or pronoun. "Such success, following the 
careful preparations, was to be expected!' 

Forecast. The past tense and past participle is forecast, not forecasted. 
Fulsome, disgusting by excess, not full of, exceedingly. 

Got. Avoid the use of have got where have alone will express your meaning. But Gowen 
says "It is better to say 'I have got the information you wanted' than 'I have obtained 
the information that you desired'." Never use gotten. 

Hard hit, won, earned; not hardly hit, etc. Hard is the adverb of the adjective hard. Hardly 
is used only in the sense of scarcely. 

High light(s). Reserve the use of this word for a moment or detail of vivid interest. 

However. Avoid starting a sentence with however when the meaning is nevertheless. 
Hung. The proper form applicable to capital punishment is hanged. 
Ideal cannot be compared. More ideal is impossible. 
i.e. (id est) means that is and introduces a definition; e.g. (exempli gratia) means for the 

sake of example and introduces an illustration. 
I f  and when. One of these words is usually sufficient. 
Ilk means same, identical, not kind, sort, class. 
Imply and infer are not interchangeable. A writer o r  speaker implies what his reader or 

listener infers. 
Including implies that the list that follows is not complete. Where the list is complete, use 

comprising. 
Inculcate. We inculcate ideas into people, not people with ideas. 
Individual is not equivalent to person; it refers to the single members of a group as opposed 

to the whole group. 
Inform. Tell is preferable. Inform cannot be used with a verb in the infinitive. 
Insanitary implies danger to health; unsanitary, lack of sanitary equipment or conditions. 
Inside o f  is correct only when used adverbially to mean in less than (inside of a week). 
Intense, existing in a high degree; intensive, directed to a single point or area or subject. 
Involve originally meant wrap up in anything, envelop, enfold but is often now used in place 

of include, contain or  imply and often superfluously. Omit where possible; otherwise 
use a more specific word. 

Last, final; latest, most recent. 
Least is the superlative of little, of which the comparative is less. It  is incorrect to use least 

when referring to only two persons or things. (He is the less efficient of the two 
supervisors.) 

Leave. Do not misuse for let. 

Less should not be misused for fewer. Less refers to degree, quantity or  extent, fewer to a 
number. Less takes a singular noun (Iess choice), fewer a plural noun (fewer choices). 

Liable should not be used in the sense of likely. 
Likely, probable. Likely does not imply any suggestion of habit o r  that the probability arises 

from the character of the subject (see apt ) .  
Limited. Do not use as a substitute for few, small, meager, inadequate, scant. 
Line. Along these lines, meaning in this way, course o f  procedure, is an overworked phrase 

and should be avoided. 



Literally means with words taken in their usual sense and should not be used when you 
mean figuratively, metaphorically. Do not use literally in a metaphor. 

Loan. Use loan only as a noun; the verb is lend. 

Loaned. The better form is lent, past participle of lend. 

Locate. To fix the site of; situated, placed. "After the institution was located in Ottawa in 
1890, it remained situated there for the next half century." Avoid the use of located 
for found. 

Major. Do not use as a substitute for main, important, chief, principal. 

Majority; Minority. These words can be used only of number. In other connections write 
the greater part of, the bulk; the smaller part of. Do not use the majority where most 
would serve. 

Masterly, very skillful, characteristic of a master; masterful, self-willed, imperious, arbitrary. 

Media is the plural of medium (agency, means). Use the singular when only one agency 
is meant. 

Meticulous means over-careful about small details and should not be used as a synonym for 
scruprtlous or any other word implying commendation. 

Militate (of facts), have force (against, rarely in favor o f ) ;  mitigate, appease, reduce severity 
of, moderate. 

Mutual means reciprocal (used of two individuals acting on each other). In other circum- 
stances con7mon is the appropriate word. 

Next two should be used; not two next. 
Non-. Avoid creating new words by prefixing non- to them when a suitable opposite already 

exists (nortoltdihle for inaudible, nonurban for rural). 
Not to exceed. Except in specifications and similar work, not more than should be used. 
Oldest and eldest are both superlatives of old, oldest being the most recent form. Eldest is 

now reserved to refer to the first-born in a family. So also the comparatives older and 
elder. 

One o f  the nzost. This construction is overworked; avoid it. But if you use this expression, 
do not make the mistake of using a singular verb in the relative clause that follows it. 
"One of the most exotic sights that confront the tourist." 

One o f  those who. Use a plural verb after who. 
Optimistic is derived from the Latin optitnus (best) and should not be used as a synonym 

for hopeful or cheerful. Reserve its use to express the habit of hoping for the best at 
all times. 

Oral, spoken by word of mouth; verbal, in words, whether spoken or written. 
Over. Avoid the use of over to mean more than when referring to numbers. 
Overall. Often the adjective overall is meaningless and ought to be omitted. (What is the 

distinction between overall purpose and purpose?) When it is not meaningless, it is 
often used as a synonym for general, average or total, for altogether or generally (the 
overall yield in the 1959 crop year; the average yield). 

Partly, in part, in some degree; partially, incompletely but also with partiality, in a biased 
manner. Prefer parlly in the sense of in part. 

People is best not used with words of number, when persons ought to be used. Strunk says: 
"If of six people five went away, how many people would be left? Answer: One people." 

Per is a Latin preposition and should be confined to its own language, e.g., per cent. Say 
''Four cents a mile," not "four cents per mile." 

Persuasive, able to persuade; pervasive, spreading through, saturating. 

Phase means stage of transition or  development, not aspecr. 

Phenomena is the plural of phenomenon. 



Practicable, that can be done, feasible; practical, applicable in practice, the opposite of 
theoretical. (The opposites are impracticable and unpractical.) 

Practically. Do not use for virtually or almost. 

Preferable should not be compared; more preferable is incorrect. 

Presently means in a little while, before long, soon; it no longer means now, at present. 

Preventive, not Preventative. 

Prior to (preposition). Use before. Prior as an adjective is correct. 

Prohibit from doing but forbid to do. 

Proportion. Use only to refer to statistics. For a proportion of  use some; for a large propor- 
tion o f  use many. 

Propsition means something put forward for discussion or as the basis of argument; it 
should not be used as a synonym for plan or project. 

Proven. Accepted usage only in legal sense. As participle of prove, the form proved should 
be employed. Proven may be correctly used as an adjective. 

Provided that introduces a stipulation (on the condition that) and is preferable to providing. 
Reaction implies an automatic rather than an intellectual response. Reserve its use for 

chemical, biological and mechanical processes, and do not use in place of opinion or 
impression. 

Relatively should be used only when a comparison is made. 
Requisition (verb) is transitive. One requisitions a thing, or  makes requisition for it, but 

does not requisition for it. 
Resort, that to which one has recourse for aid; resource, a reserve upon which one can draw 

when necessary. "They had resort to their resources." 
Respective(1y) may usually be omitted. 
Responsible. Things cannot be responsible for events; they cause them. 
Same should never be used as a pronoun, as "Shops full of goods and people ready to buy 

same." 
Secure, to get possession of (something desirable) as the result of effort; originally, to make 

safe; obtain, to acquire, get. 
Strata is the pluraI of stratum. The first a is pronounced as in stray. 
Substitute, to put a person or  thing in place of another; replace, to take the place of 

another. Substituted by is incorrect; the correct form is replaced by. 
Such a large, small (etc.). So large, small (etc.) a is preferable. (Fowler and Gowers say 

the "such a" construction isn't too far wrong.) 
Sufficient. Use enough. 
Therefore, consequently; therefor, for it, that, them. 
This, that, should never be used adverbially, as this much. 
Today is no longer hyphened. 
Too, very. These words do not qualify participles directly. The word much should be inserted, 

as too much engrossed, very much pleased. 
Toward, towards. The first form is the one now generally used as a preposition. 
Transpire, in its nontechnical sense, means become known, not happen. 
Unique cannot be compared (rather unique, somewhat unique). 
Via means by way o f ,  not near. 
-wards. In words with this ending, the adverb usually retains the S; the adjective (and, fol- 

lowing it, the noun) drops it. 
Weather conditions. The word conditions is unnecessary. 



Abbreviations 
It is best to avoid abbreviations in literary text although a few, such as i.e., 

e.g., viz., A.D., B.C., a.m., p.m., are permissible. Abbreviations are frequently 
used in technical and legal publications, and are generally used in parenthetical 
and bracketed expressions, footnotes, sidenotes, tabular matter and bibliographies. 
The style of the text is followed in cut-in sideheads, legends, tables of contents and 
indexes. Abbreviate words only when the shortened forms are generally recognized, 
and then take care to follow good usage. 

A general list of abbreviations is given at the end of this chapter. It  is not 
intended to be complete. There are a number of publications on accepted standard 
abbreviations in use in certain fields, particularly in various branches of science. 

In recent years there has been a marked trend toward the deletion of 
periods from abbreviations for scientific and engineering terms, particularly in 
tabular matter and engineering drawings. 

An abbreviation is capitalized or hyphened only if the unabbreviated word 
would be capitalized or hyphened. 

Ontario Ont. foot-pound ft-lb. 

The names of provinces, territories and districts may be abbreviated when 
they follow the name of a city, town, village or geographic feature. Otherwise the 
names should be spelled out. 

Toronto, Ont. Mount Robson, B.C. 

The following abbreviations are used officially for the names of provinces 
and territories of Canada, and states of the United States: 

Alberta..  .............. Alta. 
British Columbia.. ..... B. C. 
Manitoba .............. Man. 
New Brunswick . .  ...... N. B. 
Newfoundland. ......... Nfld. 
Northwest Terri tories . . N. W. T. 
Nova Scotia. .  . . . . . . . . . .  N .  S. 
Ontario. . . . . . . . . . . . . . . .  Ont. 
Prince Edward Island. .  . P. E.  I. 
Quebec. .  . . . . . . . . . . . . . .  Que. 
Saskatchewan.. . . . . . . . .  Sask. 
Yukon Terri tory . . . . . . .  Y. T. 

Alabama.. . . . . . . . . . . . . .  AL 
Alaska ................ AK 
Arizona . . . . . . . . . . . . . . .  AZ 
Arkansas .  . . . . . . . . . . . . .  AR 
California . . . . . . . . . . . . .  CA 
Colorado . . . . . . . . . . . . . .  CO 
Connecticut.. . . . . . . . . . .  CT 
Delaware . .  . . . . . . . . . . . .  DE 
District of Columbia . . . .  DC 
Florida. .  . . . . . . . . . . . . . .  FL 

Georgia . . . . . . . . . . . . .  GA 
Guam ............... GU 
Hawaii . . . . . . . . . . . . . .  HI 
Idaho ............... ID 
Illinois . . . . . . . . . . . . . .  IL 
Indiana.. . . . . . . . . . . . .  IN 
Iowa . . . . . . . . . . . . . . . .  IA 
Kansas . .  . . . . . . . . . . . .  KS 
Kentucky..  . . . . . . . . . .  K Y  
Louisiana.. . . . . . . . . . .  LA 

. . . . . . . . . . . . . . .  Maine ME 
Maryland..  . . . . . . . . . .  MD 
Massachusetts . . . . . . .  MA 
Michigan . . . . . . . . . . . .  iVII 
Minnesota . . . . . . . . . . .  MN 
Mississippi . . . . . . . . .  MS 
Missouri . . . . . . . . . . . .  MO 
Montana.. . . . . . . . . . . .  MT 
Nebraska . . . . . . . . . . . .  NE 
Nevada. .  . . . . . . . . . . . .  NV 
New Hampshire . . . . . .  NH 
New J e r s e y . .  . . . . . . . .  NJ 

New Mexico.. . . . . . . . .  N M  
New York.. . . . . . . . . . .  N Y  
North Carolina. .  . . . . .  NC 
North Dakota. . . . . . . . .  ND 
Ohio . . . . . . . . . . . . . . . .  OH 
Oklahoma. . . . . . . . . . . .  OK 
Oregon. .  . . . . . . . . . . . .  OR 
Pennsylvania . . . . . . . .  PA 
Puerto Rico . .  . . . . . . . .  PR 
Rhode Island . . . . . . . .  RI 
South Carolina. . . . . . .  SC 
South Dakota . . . . . . . .  SD 
Tennessee.  . . . . . . . . . .  TN 
T e x a s . .  . . . . . . . . . . . . .  TX 
Utah . . . . . . . . . . . . . . . .  UT 
Vermont.. . . . . . . . . . . .  VT 
Virginia. . . . . . . . . . . . .  VA 
Virgin Islands . . . . . . .  V1 
Washington.. . . . . . . . .  WA 
West Vi rg in ia . .  . . . . . .  WV 
Wisconsin . . . . . . . . . . .  W1 
Wyoming . . . . . . . . . . . .  WY 



The words County, Fort, Mount, Point and Port used as part of proper 
names should not be abbreviated. 

Port Xadium Fort McMurray 

The names of coxntries (except U.S.S.R.) are not abbreviated j.n literary 
text. 

Always spell out the names of the months in textual matter and in text 
footnotes, except when used in citations or references. They may be abbreviated in 
tabular matter and sidenotes. May, June and July, however, should not be 
abbreviated. 

The names of the days of the week are not abbreviated, except in tabular 
work. 

The ordinal forms d ,  nd, rd, st, th are not used after date and place numbers 
in literary text. When otherwise used, these forms do not require the period as 
they are not true abbreviations. Similarly, Roman numerals pronounced as 
ordinals after names do not require a period. 

George V 

Use the following abbreviations for titles preceding personal names: 

Dr. 
Hon. 
M r .  
M r s .  
Ms. 
Messrs.  
M. (Monsieur) 
MM. (Messieurs) 

Mme* (Madame) 
Mmes* (Mesdames) 
Mlle* (Mademoiselle) 
Mlles * (Mesdemoiselles) 
Md. 
Msgr. (Monsignor) 
Rev. 
St. (Saint) 

Civil and military titles are abbreviated when they precede a given name or 
initials, unless the title is short, such as Major. In formal usage, such as invitations 
and announcements, the title is spelled out. 

The titles Honorable, Reverend and Monsignor are abbreviated unless 
preceded by the. The first two titles are never used with the surname only. 

Hon. Joseph Brown the Honorable Joseph Brown 
Rev. John Smith the Reverend Mr. Smith (but not Reverend Smith) 

The abbreviations Esq., Jr., Sr., and abbreviations denoting academic 
degrees and honors, are used after a personal name preceded by a given name or 
initial. In arranging letters denoting distinctions of various kinds, those letters 
indicating distinctions conferred directly by the Crown should be placed first. 
These include V.C. (which invariably has precedence), P.C., the various orders of 
knighthood and their companionages in their proper order (for precedence of 
these orders see Burke's Peerage or Whitaker's Almanack), D.S.O., M.C., Q.C. 

* 
Note ommission of period. The  r u l e  followed i n  the French language 
is to omit the  period when the abbreviation contains the last  letter of 
the  word abbreviated. 



After these should be placed letters denoting university degrees (degrees in 
Arts usually first), such as M.A., D.Sc., C.M., followed by letters denoting mem- 
bership in societies and other distinctions, such as F.R.S.C., F.R.G.S., M.A.I. 
and A.I.A. 

Hon. Charles M. Jones, P.C., D.S.O., Q.C., LL.D. 
Philip Spratt, Q.C., M.A., Ph.D., F.R.S. 
Henry 0 .  Lundy, M.C., B.A., B.S. 
James Smithers, E.D., M.S. 

The abbreviation Esq., and ,the complimentary titles Mr., Mrs., Dr., are 
not used with any other title or with abbreviations denoting academic degrees 
and honors. A comma should precede abbreviations following a proper name. 

Dr. John Jones; John Jones, M.D., not Mr. or Dr. John Jones, M.D. 
Mr. Robert Smith; Robert Smith, Esq., not Mr. Robert Smith, Esq. 
John Jones, Jr., not Jones, Jr., or Mr. Jones, Jr. 

The legal titles of corporate names should be preserved. Such words as 
Company, Corporation, Association, Limited should not be abbreviated unless 
they appear in such form in the corporate name. Similarly, the ampersand (&) 
should not be used unless it is part of the corporate name. It is incorrect to 
use the ampersand in any other connection in literary text. 

Compass directions are abbreviated as follows: 

N NE 
S SW 
E NNW 
W ESE 

The abbreviations NE, NW, SE, SW, may be used to denote town and 
city divisions in literary text but the words north, south, east, west should always 
be spelled out. 

In designating lands covered by Canada Lands Surveys, abbreviations of 
the following type may be used: 

NE 4 sec. 
tp. 22 

rge. 7 
W. 3rd mer. 

The words street, avenue, place, road, square, boulevard, terrace, drive, 
court and building are spelled out in literary text but may be abbreviated in foot- 
notes, sidenotes and in tabular matter. If the word Street or Avenue forms part 
of a name, such as Elgin Street subway, it is not abbreviated even in parentheses, 
footnotes, sidenotes and tabular matter. 

Periods and spaces are omitted from the abbreviated names of radio and 
television stations and from certain United Nations and government agencies and 
corporations, and other organizations: 

CBC 
CBOT 
UNESCO 

CPR 
CLC 
DVA 

NATO 
RCAF 
DND 



Where there is a reference in the text to a large subdivision of a publica- 
tion (Volume, Number, Part, Book, Section, Chapter), or to a smaller section 
that is part of a title (Figure, Table, Plate), the word is capitalized and not 
abbreviated. Such a word is always followed by a number. 

Part 4 Table 10 

Smaller subdivisions (paragraph, line, page) in the text are written in 
full, but are not capitalized except in main headings. 

The exact location is page 247, line 13. 
Notes to Pages 17-19 

In a reference in some part of a work other than the text (e.g., footnotes, 
reference lists, tables) the words are often written without a capital and may be 
abbreviated as follows: 

article art. Page P. 
book bk. paragraph par. 
chapter c. or chap. plate PI. 
figure fig. Part pt. 
line 1. section sec. 
number no. volume v. 

The word figure in a legend or caption is not abbreviated. 

Figure 2-Surveyor at work. 

Do not use an apostrophe to make an abbreviation. 

Dept. not Dep't. 

Words borrowed from Latin shoula not be treated as abbreviations. No 
periods are required after the following: 

via et finis Par Pro 
ad ex in Per sic 

The abbreviations given below are used for .units of English weight and 
measure, and units of time: 

Length, Area and Volume 

in. 
sq. in. 
cu. in. 
ft. 
cu. ft. 
yd. 
mile(s) 

inch 
square inch 
cubic inch 
foot 
cubic foot 
yard 
not abbreviated 

Capacity 

Pt. 
qt . 
pk. 
bu. 
bbl. 
6P. 
tbsp. 
gill(s) 

pint 
quart 
peck 
bushel 
barrel 
teaspoon 
tablespoon 
not abbreviated 



Weight 

gr. 
dr. 
oz. 
lb. 
cwt. 
dwt. 
ton(s) 

Time 

Yr. 
mo. 
day 
hr. 
min. 
sec. 

grain 
dram 
ounce 
pound 
hundredweight 
pennyweight 
not abbreviated 

year 
month 
not abbreviated 
hour 
minute 
second 

A General List of Abbreviations 

The same abbreviation usually serves for both the singular and plural forms 
of a word. 

abbr. abbreviated, abbreviation 
abr. abridged 
abs. abstract 
acct. account 
A.D. (anno Domini) in the year of Our Lord 
ad val. (ad valorem) according to vaIue 
a.m. (ante meridiem) before noon 
ans. answer 
approx. approximately 
art. article 
assoc. associate, association 
asst. assistant 
av. average 
bbl. barrel 
B.C. before Christ 
bf. boldface 
B.F. bring forward 
bldg. building 
bu. bushel 
bull. bulletin 
C Centigrade 
C. cent 
c. & Ic. capitals and lower-case 
c. & S.C. capitals and small capitals 
ca. (circa) about 
cf. (confer) compare 
chap. chapter 
c.o.d. or COD cash on delivery 
col. column 
comm. committee 
cont. continued 
cr. credit, creditor 
cwt. hundredweight 
d. penny, pence 
def. definition 
dep. department 
do. (ditto) the same 
doz. dozen 



dr. 
Dr. 
dwt. 
e.g. (exempli gratia) 
et al. (et alii, -ae) 
etc. (et cetera) 
et seq. (et sequens) 
F 
fig. 
fl. oz. 
ft. 
gal. 
gen. 
g. 
hp. 
hr. 
ib., ibid. (ibidem) 
id. (idem) 
i.e. (id a t )  
in. 
I.Q. 
i.q. (idem quod) 
Jr. 
lab. 
lat. 
lb. (libra) 
lc. 
Id. 
If. 
loc. cit. (loco citato) 
long. 
max. 
memo 
min. 
misc. 
M.P. 
mph 
MS., MSS. 
N.B. (nota bene) 
no. 
net wt. 
obs. 
0.p. 
op. cit. (opere citato) 
orig. 
OZ. 

P. 
PA 
P.A. 
par. 
pk. 
PI. 
p.m. (post meridiem) 
proc. 
pro tern. (pro tempore) 
P.S. (post scriptum) 
Pt. 
qt. 
ques. 
q.v. (quod vide) 
ref. 
rev. 

debit, debtor 
Doctor, Drive 
pennyweight 
for example 
and others 
and the rest, and so forth 
and the following 
Fahrenheit 
figure 
fluid ounce 
foot 
gallon 
general 
gram 
horsepower 
hour 
in the same place 
the same 
that is 
inch 
intelligence quotient 
the same as 
junior 
laboratory 
latitude 
pound (avoirdupois) 
lower-case 
lead (in proofreading) 
lightface 
in the place cited 
longitude 
maximum 
memorandum 
minimum, minute 
miscellaneous 
Member of Parliament 
miles per hour 
manuscript, manuscripts 
note well 
number 
net weight 
obsolete 
out of print, overproof 
in the work cited 
original 
ounce 
page, pages 
public-address system 
put away 
paragraph 
peck 
plate, plural 
after noon 
proceedings 
temporarily, for the time being 
postscript 
pint 
quart 
question 
which see 
reference 
revise, revision 



S. 
S.C. 
sec. 
sq. 
Sr. 
St. 
subpar. 
subsec. 
SUPP. 
tbsp. 
tP. 
trs. 
bp. 
u & l  
viz. (videlicet) 
v. 
vs. (versus) 
wf 
wt. 
yd. 
Yr. 

shilling 
small capitals 
second, section 
square 
senior 
Saint, Street 
subparagraph 
subsection 
supplement 
tablespoonful 
township 
transpose 
teaspoonful 
upper and lower (case) 
namely, to wit 
volume 
against 
wrong font 
weight 
yard 
year 



Capital Letters 

In the English language certain words are intended to be written with 
capital letters for emphasis and to guide the reader in meaning and phrasing, in 
much the same way as punctuation. There are rules to define which words require 
capitals but modern usage has introduced a degree of flexibility not tolerated in 
earlier writing. Basic rules are given in this chapter. Allowance should be made 
in ambiguous cases for the intention of the writer and the interpretation of the 
reader. 

First Word of a Sentence 

Begin every sentence with a capital letter. In subdivisions of conclusions, 
recommendations or decisions, if the complete thought can be stated briefly, it is 
unnecessary to introduce the subdivisions with capitals. 

The Defence Council decided to 
(a )  test guns 
(b)  order equipment immediately 
(c) .direct trials to be completed by October. 

If the conclusion, recommendation or decision cannot be stated briefly, 
introduce each subdivision with a capital letter and end with a period. 

Proper Nouns 

Capitalize all proper nouns. Difficulty sometimes arises in making the 
distinction between common and proper nouns. Common nouns do not require 
capitals because they refer to everyday objects in a general sense (transformation 
from common nouns to proper nouns is dealt with on page 69). Proper nouns 
are so named because they belong and are proper to certain people, groups or  
objects set apart, o r  are words derived from these sources. Hence the names of 
months and days, derived from names of pagan gods and planets, are proper 
nouns whereas the seasons of the year, being common nouns, do not take capitals 
except when used poetically. 

Proper nouns include: 

( a )  Names of persons and places (countries, counties, cities and other 
political and geographical divisions). 

John Doe Canada 
the Northern Hemisphere Carleton County 
the International Boundary Montreal 
the Continental Divide Pickle Lake 
the Prairie Provinces Elm Street West 

The examples Pickle Lake and Elm Street West are made up of 
common nouns transformed into proper nouns because they have become 
parts of place names. 



(b) Names of the months and days, holidays, religions, languages, races, 
historical periods and events, and documents. 

October Zrench 
Wednesday Negro 
Thanksgiving Day Fall of Rome 
Roman Catholic the War of 1812 
Order in Council P.C. 1354 

(c) Names of organized bodies and the distinguishing rnames substituted 
for them. 

the Parliament of Canada, Parliament 
the House of Commons, the House 
the Civil Service Commission, the Commission 
the Department of Firance, the Department 

The word Department is capitalized. This is the basic rule but few 
observe it. The trend is toward a less formal a:ld more modest attitude i~ 
self-reference, especially in correspondence with the general 9ublic. 

Thank you for your letter, which has been passed to the appropriate branch 
of the department for immediate attention. In this department and the 
Department of Agriculture the hours are staggered to fit in with those of 
other departments of government. 

(d) Names of institutions, churches, schools, libraries, buildings, hotels, 
clubs, corporations, ships, etc. 

Toronto General Hospital Confederation Building 
St. Andrew's Church Chateau Laurier 
Ottawa Collegiate Institute Bell Telephone Company 
Vancouver Public Library Empress of Canada 

(e) Names and synonyms of the Deity, and synonyms of the Bible. 

the Creator Holy Writ 
the Great Architect 

(f)  Titles of royalty and nobility, and cf rank when used with a name. 

Her Majesty His Grace 
Lieutenant Smith 

(g) Official titles of persons when used without their personal names. 

the Prime Minister the Solicitor General 
the Premier the Minister 
the Secretary of State the Commissioner 

(h) Titles of courtesy to be used when addressing a person. 

Sir 
Madam 

Father 
Uncle 

Filial names are not capitalized when used with possessive pronouns. 

my mother 



Common nouns automatically become proper nouns and are capitalized: 

(a) When they refer specifically to events, institutions or similar objects 
and are therefore no longer used in the general sense. 

declaration independence but Declaration of Independence 
war roses but Wars of the Roses 

Capitals are not used in any general reference to  departments, 
branches, committees and positions, but only when naming a particular 
one. 

There are many technical and advisory committees in this department 
such as the Committee on Armament Development and the Advisory 
Committee on Pay and Allowances. 
The positions of administrative officers in the Department of External Affairs 
range from Administrative Officer 1 to Administrative Officer 8. 

Use capitals to designate a functioning body but not when referring 
to the component members of that body. 

All the chiefs of staff were present at the last Chiefs of Staff Committee 
meeting. 

(b) When they become an essential part of a proper name. 
Elgin Street Brighton Pier 
Royal Ottawa Golf Club 

(c) When common nouns such as north and east are used to name a 
specific region and its inhabitants. 

the West 
the Westerner 

people of the South 

Note that the points of the compass when abbreviated take capital letters. 

NW 
SSW 

Proper Adjectives 

Capitals are used for proper adjectives because they are derived from 
proper names. 

Franciscan friar Douglas fir 
Greek vase 

A proper adjective is associated with the person or  place from which the 
adjective is derived. When this association is remote, the adjective becomes com- 
mon and no longer takes a capital. 

pasteurized milk chinaware 
portland cement 

Quotations 
Use a capital letter for the opening word of a quotation but not of quoted 

phrases. 
John said, "They have gone." 
Their future held only "blood, toil, tears and sweat." 



Titles of Books and Plays 

Capitalize every important word in literary titles. Prepositions, articles 
and conjunctions do not take capitals unless one of them is the initial word in the 
title. 

A Star Is Born An Early History of Canada 
As You Like It But Few Returned 

Salutation and Complimentary Closing 
Use capitals in the first word and all nouns in the salutation of a letter but 

in the first word only in closing. 

My dear Sir 
Dear Madam 

Yours truly 
Very sincerely yours 

Hyphened Compounds 

A proper noun or adjective in a hyphened compound retains the capital. 

anti-Communist 
Greco-Roman 

Abbreviations 

Abbreviations of decorations and degrees, and of countries, are capitalized 
and punctuated. 

M.B.E. 
D.F.C. 
LL.D. 
Ph.D. 

U.K. 
U.S.A. 
U.S.S.R. 

Abbreviations for radio and television stations, certain United Nations and 
government agencies, and other organizations are capitalized but not punctuated. 

CBOT 
UN 
NATO 

SACLANT 
BENELUX 
RCAF 

NOTE 
See Appendix I: Code of S tratigraphic Nomenclature, 

DND 
DVA 
CGSB 

Articles 37 and 38; and 
Appendix 11: Stratigraphic Commission Discussion 

of the Stratigraphic Code: Capitalization. 



EXAMPLES OF CAPITALIZATION 

Alaska Highway, Trans-Canada Highway, Mackenzie Highway, 
Toronto-Hamilton highway 

Appendix A 
arabic numerals (not Arabic numerals) 
Arch, as  in  Boothia Arch 
area, a s  Rouyn-Bell River area 
Atlantic Provinces 
Avenue, as in Carling Avenue 

Basin, as in Michigan Basin 

14c 
Canadian National Railways 
Canadian Pacific railway (line), but Canadian Pacific Railway 

(company 
china clay 
City of Ottawa 
claims A61239 to A61244; Nancy claim 
coast, as in Pacific coast, but the Coast (c. f. the Prairies) 
Coast Mountains, but eastern Coast Mountains 
County, a s  Pictou County 
Creek, as  Lost Creek 

Early Precambrian (=Archean), but early Precambrian (indefinite) 
Eastern Canada 
Eastern Townships 

Fault, as  in Gloucester Fault 
Figure 6 (Fig. 6) 
Foothills (as analogous to Rocky Mountains) 
Foothills belt 
Formation, as  Ottawa Formation 
Forty-ninth Parallel (an International Boundary) or 49th Parallel; 

but fifty-first parallel or 51st parallel. 
Fraser River but Eraser River valley 

Geosyncline, as  in Eranklinian Geosyncline 
government control, but the Government 
Great Divide 
Great Plains, the Plains (as a physiographic province) 
Group, a s  Windsor Group 
grouse; willow grouse; Franklin grouse 

india ink 
International Boundary; the Boundary 

Lake, as  Great Slave Lake 
Late Precambrian (=Proterozoic) , but late Precambrian (Indefinite) 
Lowland, as  St. Lawrence Lowland 
lower Paleozoic, but Lower Ordovician 



Maritime Provinces 
141st Meridian (an International Boundary), but 142nd meridian 
Mile 105, Alaska Highway 
Mine, as McWatters Mine 
mining division, as Kamloops mining division 
Mount Robson, but the mountain 

Ottawa and Rideau Rivers but Red and Black creeks. Relative importance 
of feature determines use of capital letter. 

Pacific coast 
paris green 
Peace River Block 
Plateau, as Stikine Plateau 
Pole, the Pole, North Pole 
portland cement 
post-, as post-Triassic 
post office, as Red Lake post office 
Prairie Provinces, the 
pre-, as pre-Ordovician 
Province of Quebec; the province 
Provincial Government 
Province, as  in Churchill Province 

River, as Mackenzie River 
ranges V11 and VIII 
Rocky Mountain Trench 
roman numerals (not Roman numerals) 

Street, as  Sparks Street 

Table No. 1 
Township, as Fitzroy Township 

valley (as Midge Creek valley, but Midge Valley) 
Village (as Village of Rockcliffe Park) 

West, the 

Yukon-British Columbia boundary; the boundary 

Note: When geographic names are applied to established geological 
or structural features the descriptive term should be in 
capitals e. g. Gloucester Fault. Assumed features or small- 
scale features should be designated informally. 



Compounding of Words 

Words frequently used in close association tend to become unified in form 
as they are in meaning, and ultimately to acquire a single accent. There are three 
stages in the development of compounds. At first the components of the com- 
pound expression are written separately; next they are united by a hyphen; fhally, 
when the separate significance and accent of these components have been lost 
sight of, they are combined into one word. The hyphened stage may thus be con- 
sidered merely preparatory to the coalescence of the various members into one 
word. Many such compounds have now fully coalesced and are written as one 
word, as aircraft, lifetime, grindstone, byword. 

Words used in their ordinary grammatical relationship--for instance, 
noun and attributive a d j e c t i v ~ o u g h t  not to be hyphened. A typical example of 
this rule is afforded by adverbs ending in ly standing before the words they modify. 
The relationship in this case is clear, and the hyphen is omitted. When, however, 
it is desired to show that the syntactical relationship between two words is closer 
than if they stood side by side without it, use the hyphen. 

Whenever the compound expression has a meaning different from that 
borne by its components in their ordinary grammatical relationship, the hyphen 
is used, as in the expression red-coat (referring to a British soldier). Other 
instances of the same relation are to be found in the expression toy shop as com- 
pared with toy-shop, and zinc box as compared with zinc-box. A toy shop is a 
child's mock shop; a toy-shop is a shop where toys are sold. A zinc box is a box 
made of zinc; a zinc-box is a box that is used to contain zinc. 

Nouns 

HYPHEN 

(a)  nouns of equal value 

man-child city-state 

(b )  nouns written as two words, when they have a modifier 

red color-filter but color filter 
public letter-writers but letter writers 

DONOTHYPHEN 

a compound noun that has become a single specialized word 
aircraft 
lawgiver 

schoolboy 
glassware 

but if such a noun has a modifier that modifies only the first part, the 
compound is separated. 

high-school boy cut-glass ware 



Adjectives 
HYPHEN 

Hyphens should be  used to clarify possible ambiguities, for example: 

(a) compound adjectives when they precede the noun they modify 

cold-storage vaults short-term loans 

(b)  compound adjectives made up of an adjective and a noun to which d 
or ed has been added 

able-bodied acute-angled 
freckle-faced (not freckled-faced 1 

(c) combination colour terms a re  separate words, but such terms 
a re  hyphenated when they are  unit modifiers. 

bluish green bluish-green feathers 
dark red iron-grey sink 
orange red silver - grey body 
blue green blue-green leaves 

(d) compound adjectives made up of a noun, adjective or adverb and a 
present participle if they precede the noun they modify 

fur-bearing animals far-reaching events 
corn-raising area 

but if the compound is preceded by an adjective modifying the first word in 
the compound, omit the hyphen or, if it makes it clearer, use two hyphens 

sweet corn raising area or sweetcorn-raising area 

(e) compound adjectives made up of a noun or adverb and a past 
participle when they precede the noun they modify 

soft-boiled egg poverty-stricken family 

( f )  compound adjectives when the adverb of the combination could be 
misread as the modifier of the noun 

more-open creek bottoms 
shows much-improved growth 

(g) compounds with well and ill when they precede the noun they modify. 

well-fed cattle ill-gotten gains 

DO NOT HYPHEN 

(a) a compound adjective when it follows the noun it modifies 

The eggs were soft boiled. 

(b) adjectives used in the name of an institution or place 

school board members grand jury room 



(c) compound adjectives male up of adjective and noan when bcth a.rc 
capitalized 

Safety First rules 

(d)  compound adjectives used in foreign expressions 

laissez faire policy 
a la carte luncheon 

(e) if the adverb in a compound adjective could not be misread as an 
adjective modifying the noun (the use of hyphens with adverbs ending 
in ly is the most frequent violation of this rule) 

equally productive means 
too complacent attitude 

(f) if the compound adjective is preceded by an adverb modifying the first 
word of the compound. 

a reasonably tall growing tree 
but a tall-growing tree 

(g) a two-word unit modifier, the first element of which is a 
comparative or superlative 

better drained soil iarger sized grains 
highest priced coal best preserved specimen 

Phrases 
HYPHEN 

(a)  many well-known compounds 
daughter-in-law 
topsy-turvy 

jack-0'-lantern 
happy-go-lucky 

(b) compound phrases used as attributive adjectives 
the cost-of-living index 
a long-drawn-out affair 

but if there is little possibility of misreading, hyphens need not be used. 
a story and a half house 

Prefixes 
HYPHEN 

(a) when the prefix is joined to a proper noun, unless usage demands 
otherwise 

neo-Gothic 
non-Christian 
pro-British 
but transatlantic 

(b) when self forms the first element of the compound. 
self-assured 
self-control 

self-possessed 

except selfhood, selfsame 



Write a: one word, except where c:adty demands otherwise, compounds 
IT?& anti, bi, CO, inter, intra, multi, mz, post, re, szmi, sub, t.sans, tri 

anticlitlax postdate 
bimontlzly rebuild 
coexist semiannual 
interdepartmental subcommittee 
ietradepartmental transcontinental 
rnulticolored lriservice 
nonactive 

but two similar vowels are separated by a hyphen. 

co-operate 
CO-ordhate 

semi-invalid 

BuExes 

HYPEEN 

temporary compounds with like. 
nut-like petal-like 

DONOTHYPHEN 

certain well-known adjectives ending in like 

childlike businesslike 

except when the root word e ~ d s  in two 2's. 
bell-like 

HYPHEN 

(a) compound numbers from twenty-one to ninety-nine 

Twenty-two trees were cut down. 

(b) an adjectival compound in which one component is a cardinal numeral 
and the other a noun or aGjective 

five-pound roast one-sided affair 

Note two-rod rows (compound adjective and noun) 
two rod-rows (adjective and compound noun) 

( c )  ordinal numerals when they precede the word they modify 

fifth-story room 
first-class coach 

?%ird-rate play 

(d)  compounds of a numeral with odd 

sixty-odd 140-odd 

but write as one word compounds with fold and score. 

fourscore sixtyfold 



Fractions 

fractions used as modifiers unless the numerator or denominator contains 
a hyphen 

a one-third share 
twerity-fiftieths calcium 

but twenty-nine fiftieths calcium. 

30 NOT HYPHEN 

fractions used es nouns. 

.?our fifths of the 'osc' whex and one fifth 5arley. 

Suspended Compounds 

?-:TYPHEi*! 

w5en a co;i190ner't. commcii to successive compound adjectives :S omitted. 

Brst- and secord-cIass fares 
2-, 4-, and 6-inch measure: 

Titles 2nd Offices 
FTTESF! 

(a) when a c~muound is a double title 

secretary-tre~urer treas'lrer-irrmeger 

(3) when the adjectives elect asd desigswfe form the last element. 

president-elect micister-designate 

DC NOT HYPHEN 

when the compound denotes a skgIe 3fiic3. 

editor in chief Sovernw in Councii 

There are many exceptions to this m1.e in common practice, such as vice- 
president, vice-chairman, and many military 1titIes. 

Compass Points 

HYPHEN 

after the first point when there are three points. 

south-southwest 

DO NOT HYPHEN 

direction of two points. 

southwest 



Single Letters, Figures and Signs 
HYPHEN 

a letter, figure or sign and the word it modifies. 
U-boat X-ray $-mark 

DO NOT HYPHEN 

a unit modifier when the second element is a letter or figure. 
Class I1 railroad 
Grade A milk 



Italics 
Italic type is used primarily to indicate emphasis and should therefore be 

empIoy,ed sparingly. It  is available in most fonts except small capitals. 
Italics are also used for: 

1. All foreign words and phrases not yet considered to be anglicized. When 
a foreign word or phrase becomes anglicized, the use of italics is discontinued. 
Most standard dictionaries indicate by prefixed parallel bars words that are to be 
printed in italics. 

2. The titles of publications (books, pamphlets, treatises, tracts, docu- 
ments), and for the names of plays, operas, long poems, newspapers, periodicals, 
ships and boats. Names of trains and aircraft may be either italicized or placed 
within quotation marks. 

3. Certain Latin terms and abbreviations, as et al., ibid., idem, infra, loc. 
cit., op. cit., passim, [sic], supra, vide. Do not italicize these abbreviations: circa 
(ca., c.2, cf., etc., e.g., vs. or  v., and viz. 

4. Scientific (Latin) names of genera and species in botanical, zoological 
and paleontological matter. Italics are not used for families or higher subdivisions. 

5. Letters and words referred to as such. 

Delete the second and from line two. 
The word Arabic is spelled with a capital a. 

6. The words To be continued, Continued on p.-, Continued from p.- 
and for the words see and see also when used in footnotes, indexes and tables of 
contents. 

7. Letters indicating subdivisions when used at the beginning of paragraphs 
or for numbering verses. 

8. Letter symbols used in legends to illustrations, drawings, etc., or in 
text as references to such material. 

9. Letters designating quantities, lines, etc., in algebraical, geometrical and 
similar matter. 

10. Greek, Latin and Arabic names of planets, satellites, constellations, 
individual stars, and other celestial objects, and the letters designating Fraunhofer 
lines. Spectral lines in general are not italicized. 

1 1. Expression marks in music scores. 

In handwritten and typewritten material, underline words intended to be 
printed in italics. Printers will always set in italics all underlined words. 

Italicize a l l  names of genera ,  spec ies ,  a n d  var ie t ies ,  thus:  Posidonomya 
nahwisi v a r .  goodrichensis, devi l ' s  club Fatsia horrida, black b e a r  Ursus 
americanus. 



Numerical Expressions 
Y lvlost mles for tke use sf numerical expressions are based on the general 

princi?:~ k a t  readers 2nd numerals easier to grasp, particularly h tecfica!, 
fsientific G;: s:atisticai ~ a t t e r .  

In gzneraZ, write in full mmbers from one to nine inclusive. Vaers the 
text is interspersed with comparatively few numerical expressions, however, they 
Eye usually writter o ~ t .  In special cases figures may be used thro.ilghout. 

General Rules 
The rollowicg general rules cover the most ccranos instacces vjhei-e the 

\-niter has to choose betweer using r figtire or writing ~e expression in full. 
l. A: the, begincing o: a sentence write vat aiI numbers and a2 terms of 

meas~rerneni that would otherwise be abbreviated. When two related numbers 
occur at the beginning of a sentence, both are written out. 

Three huncired persons are expected. 
Nine or ten men will be needed. 
Number 6 is not to be used in the display. (not No. 6)  

Itl question-and-answer materiai, however, numerals may be used at the 
beginning of a sentence to express years, sums of money of one dollar or more, 
decimals and cumbersome expressions. 

2. To avoid confusion when one numerical expression directly follows 
another, the forms illustrated by the following examples may be used: 

300 six-inch guns 
120 eight-inch boards 
twelve 10-cent pieces 

3. Do not mix in the same phrase figures and numerals written in full. 

nine out of twelve not nine out of 12 

4. In expressing approximate numbers, words are preferred to figures. 

About a thousand men sailed for home. 
The attendance was estimated at five hundred. 
Classes are limited to approximately twenty-five children. 

In expressing large numbers, write out the word million and similar terms. 

20 million 
$285 million 

a billion and a half 

When numbers larger than one thousand are written out, use these forms: 
two thousand and twenty 
one hundred and fifty-two thousand three hundred and five 



5. Figures are used for serial numbers. 

Publication 680 
pages 99-146 
serial number 1197M-2 
CEntral 4-1 654 
number 7978 

6. Numbers of dynasties, sessions of Parliament or Congress, political divi- 
sions, and numbered thoroughfares up to and including tenth, are generally written 
out. 

Fifth Dynasty 
Twenty-second Parliament 
Second Ward 
Fifth Avenue 

7. Write out indefinite expressions. 

the early seventies 
the mid-thirties 

8. When a number is written out, it should not be repeated in figures except 
in legal documents. 

9. In mathematical and statistical reports, quantities and measurements are 
expressed in figures. For all other text matter, apply the general rule of spelling out 
numbers up to and including nine. 

Specific Uses 

Age 
The number indicating a person's age is usually expressed in figures, 

except in literary text. 

She was 9 years old on May 10. 
She was 67 years, 8 months and 10 days old when she died. 

Calendar or Fiscal Years 

In referring to a period of two years or more, the en dash (not a hyphen) 
may be used. 

1936-38 1946-47 1895-1913 

If the word from precedes the year, or the word inclusive follows it, the 
second year is not shortened and the word to is used. 

from 1933 to 1936 
1935 to 1937 inclusive 

The abbreviation A.D. precedes the year, and the abbreviation B.C. follows 
the year. 

A.D. 937 245 B.C. 

Date 
August 19 14 
8 January 1942 
April 25, 1955 
The abbreviation for 25 June 1961 is 25/6/61. 



Decimals 
2.75 inches 
15 ounces of silver 0.800 fine 
Pi is equal to 3.1416. 
It costs $0.6421 a pound. 

In text, use a cipher where there is no unit. In numerical statements, ciphers 
may be used to indicate the number of decimal places to which the value is signifi- 
cant: 0.60 implies significance to two decimal places, 0.6000 to four. Ciphers may 
be used in tabular statements to give an equal number of digits to the right of 
the decimal point, provided conflict with the above usage is avoided. 

Degrees 
Latitude 49"21'18", Longitude 72" 13'14" 
35'30' (land distance, etc.) 
453°F below zero (or -455°F) 
10 degrees of frost 
an angle of 45 degrees 

to express a tolerance the form should be 
30+2'C 

Distances, Dimensions and Other Quantities 
for a distance of 5 feet 6 inches 
30 miles from Toronto 
a 3-mile course 
20/20 vision 
2 500 horsepower 
8 by 12 inches (or 8~ 12 inches) 
2x4 inch boards 

In text, the form 8 by 12 inches is preferable, but if there is a large 
number of such expressions, the form 8x12 inches may be used, and in tabular 
work, 8 X 12". 

Fractions 
Fractions standing alone are generally written out. A fraction in figures 

should not be followed by of a or of an. 

one-half inch 
one half of a farm (see chapter on Compounding) 
five one-hundredths 
The insect was 4 inch long. (not 3 inches) 

Market Quotations 
4f per cent bond 
Preferred shares sell at 245. 
wheat at 2.30 
sugar, .OS 

Money 
$100 (nor $100. nor $100.00) two million dollars 
at $8 a ton 2.5 francs or 2.5 fr. 
$0.752 ptr  ounce £3/6/8 
$285 million 65 cents (not .65 cents) 



Percentage 
12 per cent (or 12 p.c. or 12% ) 
25.5 per cent 
0.5 per cent (or one-half of 1 per cent) 

Proportion 

Time 
Use numerals to express clock time; a period is used to separate hours from 

minutes. 
4.30 p.m. 
10 o'clock or 10 p.m. 
4"30m, 4h.5 or 4Sh, as preferred, in mathematical matter 

Duration of time or time of day when given in ordinary readingamatter 
should be written out. 

They called at four o'clock. 
The program starts at half-past two each afternoon. 

Weights and Measures 

Use figures in all enumerations of weights and measures. 

3 pounds 
40 bushels 

1 hundredweight 
15 cubic yards 

Roman Numerals 

Although the tendency is toward the use of Arabic rather than Roman 
numerals, when the latter are employed for reasons of convenience, clarity or 
custom, capitals and lower-case letters are generally used as follows: 

Capitals for : 
titles of kings and rulers 
year dates in formal statements 
numbering larger divisions of literary productions (such as volumes, books, 
chapters and appendices) 
numbering tables and plates 
numbers on survey posts 
important documents and cornerstone legends 

Lower-case for numbering : 
introductory pages in books and magazines 
subordinate classifications in a series 
subclauses 



Punctuation 
"Punctuation," says Eric Partridge, one of the modern authorities on the 

subject, "is not something you add to writing, even the humblest: it forms an 
inescapable part of writing." Its function is to help the reader understand what 
you have written by making clear the relationship between the various parts of the 
sentence. Improper punctuation can and often does alter the meaning and confuse 
the reader. The writer ought not, however, to rely upon punctuation to improve a 
poorly constructed sentence; he should rewrite the sentence. 

There are ten recognized punctuation marks: period, colon, semicolon, 
comma, dash, question mark, exclamation mark, quotation marks (see page 93),  
parentheses and apostrophe. Using them correctly is largely a matter of learning 
a few simple rules and then applying them with common sense. The modern trend 
is toward inserting only as much punctuation as the sense requires, not sprinkling 
the copy with commas and dashes in a haphazard way. 

The following sections are intended to serve as a guide to logical punctuation. 

The Period 
The period, or full stop, is the first and most important punctuation mark. 

THE PERIOD IS USED 

(a)  At the end of a sentence that is neither a question nor an exclamation. 

When the play was finished, we went home. 
Pull up your chair. 

(b) After an abbreviatioil. 

Mr. Jas. Col. Sros. 

In abbreviating the names of organizations, the periods are usually 
omitted. 

UNESCO NATO RCAF CMA 

In abbreviating the names of couctries, the period after each letter is 
retained. 

U.A.R. U.K. U.S.A. U.S.S.R. 

The period that marks an abbreviation is never omitted before a mark of 
sentence punctuation, except when the abbreviation comes at the end of 
a sentence. 

The firm of Allan and Co., of which I am a partner, has its head office in 
Ottawa. 
I was made a partner in the firm of AlIan and Co. 

(c)  At the end of a chemical formula when the formula completes a 
sentence. 



(d) In series, to mark an ellipsis: something left out of a sentence. If thc 
ellipsis comes in the mid3e of the sentence, three periods are used; 
if it comes at the end of a sentence, four. 

"Bring forth the best robe aad put it on him and put . . . shoes on his feet." 
"Bring forth the best robe and put it on him . . . . For this my son was dead 
and is alive again; he was lost and is found." 

THE PERIOD IS NOT USED 

(a)  After display lines and titles. 
How to Retire and Enjoy It 

(b) After paragraph headings on separate lines. 
Uses Detailed 

(c) After box headings iu tables. 
Canadian Exports 1961 

/,d) After date lines and signatures. 

October 10, 1910 Allan J. Moore 

The ~ilon 
The colon is a valuable punctuation mark but it is neglected today, perhaps 

because few people know how to use it properly. It ranks in value between a period 
and a semicolon: it indicates a pause, or degree of separation, longer than a semi- 
colon but shorter than a period. 

THE COLON IS USED 

(a)  Between two sentences that present contrasting ideas. 

"These are not dark days: these are our great days-the greatest days our 
country has ever lived." 

-WINSTON CHURCHILL 
"I hate nobody: I am in charity with the world." 

--JONATHAN SWIFT 

(b) To introduce a formal statement, or a statement that explains, proves, 
or enlarges on one that precedes it. In this case, the colon acts as a 
substitute for a word like for, viz., or a phrase like that is to say. 

When I was a boy, my conduct was shaped by two simple principles: 
my father's word was law, and a child's first duty was unquestioning 
obedience. 

(c) To introduce a formal quotation. 

Mr. Carlisle listened to the address of thanks and then said: "It has been 
a pleasure to hold this office because I have received such generous co-opera- 
tion from all of you." 

(d) To introduce a series of particulars, such as a list. 

The new tariff will affect a number of products of interest to Canadian 
exporters: newsprint, mechanical wood pulp, aluminum manufactures, ply- 
wood panels and polystyrene. 



(e)  After the salutation in a formal letter and also after the introductioc 
in a written speech. 

My dear Mr. Prime Minister: 
Reverend Sir: 
Mr. Chairman, Ladies and Gentlemen: 

( f )  Before a final clause that summarizes preceding matter. 
"The great secret, Eliza, is not having bad manners or  good manners or any 
other particular sort of manners, but having the same manner for all human 
souls: in short, behaving as if you were in Heaven, where there are no 
third-class carriages, and one soul is as good as another." 

-GEORGE BERNARD SHAW 

(g) Between chapter and verse in Scripture references, and between 
volume and page reference. 

Matthew 6: 14 
National Geographic 108:321 

The Semicolon 

The semicolon comes third in the descending order of punctuation: period, 
colon, semicolon, comma. It indicates a pause or degree of separation less than a 
colon but more than a comma. It is also being used increasingly between clauses 
of a sentence when and or other connecting words are left out. 

THE SEMICOLON IS USED 

( a )  To separate statements that are too closely related in meaning to be 
written as separate sentences. 

The committee made plans for its activities in the coming year; it will 
carry out an extensive campaign this winter. 

(b) To  separate clauses of a sentence where the connecting conjunction is 
omitted. 

In Ottawa there are a great many federal civil servants; in Woodstock 
only a handful. 

(c)  To separate principal clauses in a long sentence from phrases or sub- 
ordinate clauses marked off by commas. 

As John quickly discovered when he tried it, the way up the cliff was steep 
and slippery; when, with difficulty, he had gained the top and started down 
again, the descent proved just as trying. 

I n  May the Government will take steps to restrict imports of ammunition, 
including lead shot and cartridges; alcoholic beverages, including those made 
from sugar cane; all sorts of chemicals, including raw materials for plastic 
products; unspecified drugs and medicines. 

(d) Between the clauses of a compound sentence when there is a contrast 
of ideas. 

"The practice of medicine is an art, not a trade; a calling, not a business; 
a calling in which your heart will be exercised equally with your head." 

--SIR WILLUM OSLER 



The Comma 

The comma is perhaps the most widely used punctuation mark. Frequently 
it is overworked and made to take the place of other punctuation. Modern 
practice favors using commas with restraint. Fowler, an authority on English usage, 
says: "It is a safe statement that a gathering of commas (except on certain lawful 
occasions, as in a list) is a suspicious circumstance." 

THE COMMA IS USED 

(a)  To  set off nouns of direct address. 

It seems to me, Mr. Chairman, that the duties of this committee might 
well be more clearly defined. 

(b)  T o  mark off an introductory adverbial clause from the rest of the 
sentence. 

When I cash the bonds, I shall have enough money to make the down 
payment on the new house. 
When the bell stopped ringing, the children went in two by two. 

.) To mark off or enclose a commenting relative clause; a defining 
relative clause is never set off by commas. This distinction appears 
difficult but really is not. A defining relative clause contains some 
information that is essential to the meaning of the sentence; a 
commenting clause contains additional information that is not 
essential. 

The man who found the missing letter has been employed as a confidential 
messenger for nearly thirty years. (The defining clause, "who found the 
missing letter," takes no commas.) 

The man, who will reach the age of 65 next year, has been employed as 
a confidential messenger for nearly thirty years. (The commenting clause, 
"who will reach the age of 65 next year," contains no essential information 
and is set off by commas.) 

(d) Between co-ordinate clauses when they are linked by simple co- 
ordinating conjunctions such as for, or, nor. 

Let us make the most of today, for tomorrow may never come. 

But if the clauses are long and already contain commas, a semicolon is 
used to separate them. (See section on the semicolon.) 

(e) To separate words and phrases in a series, particularly when they 
have the same construction. 

"The great business of life is to be, to do, to do without, and to depart." 
-JOHN MORLEY 

If an adjective is closely related to the noun, it should not be marked off 
by a comma. 

The only wealthy white woman in the area was an elderly American. 



( f )  Generally the conjunction and eliminates the need for a comma, but 
sometimes a comma is necessary to avoid ambiguity, to give clarity, or  
to emphasize a point. 

The Departments of External Affairs, Citizenship and Immigration, and 
Agriculture all have an interest in this proposal. (The comma avoids 
ambiguity.) 
He went home, and thought long and bitterly about his problems. (-The 
comma gives added emphasis.) 

(g) T o  mark off nouns in apposition, provided that they are not defining. 
The young lady you met, Marion Talbot, lived in India for some years. 

(h) T o  set off parenthetical words and phrases from the other parts of the 
sentence, when parentheses or dashes are not used for this purpose. 
In such instances commas are used in pairs, just as parentheses 
would be. 

The Indian peasant, as you no doubt know, relies on rural money-lenders 
to finance him until his crop comes in. 
If you feel, however, that you can't wait until the storm is over, at least 
take my umbrella. 
The length of the day varies with the distance of the sun from the 
earth; in midwinter, for example, the days are very short and the nights long. 

But parenthetical expressions such as also, o f  course, in fact, perhaps, 
indeed, therefore, at least, nevertheless and likewise need not be enclosed 
within commas, nor followed by a comma when they come at the 
beginning of a sentence unless the comma is needed for emphasis. 

Mr. Jones has had a severe attack of laryngitis. Nevertheless he will continue 
his speaking tour on Friday. 
You, of course, will go. (Commas needed for emphasis.) 

(i) T o  set off adverbs and adverbial phrases that modify a whole clause. 

Once again, German commercial aircraft are taxiing down runways in a 
number of countries and passengers are booking flights with a revived 
Lufthansa. 

( j )  T o  indicate the omission of a word that is common to two parts of a 
sentence. 

In 1953 there were 14 applications, in 1954, 27, and in 1955 so far, only 10. 

(k )  Between the day of the month and the year, but not between the 
month and year alone. 

June 1, 1905 June 1947 

(1) Between titles and degrees used with names. 
John Jones, M.A., Ph.D. 

(m) T o  separate two words or  numbers that might otherwise be mis- 
understood. 

In November 1916, 305 000 men enlisted. 



The Dash 
The dash is a useful punctuation mark but it is often overworked. The 

writer who does not or cannot choose the proper punctuation sometimes sprinkles 
his copy with dashes as a substitute. Excessive use of the dash marks the amateur. 

THE DASH IS USED 

( a )  As the equivalent of, or as a substitute for, marks of parenthesis. A 
pair of dashes sets off material in parentheses more directly and 
decisively than a pair of commas, or material that is briefer or less 
important than that enclosed in parentheses. 

I think that Miss Jones-I always call her that in office hours and Lillian 
when I meet her socially-would make a first-class private secretary. 

(b) To  mark an unexpected turn of thought, particularly one that 
causes an abrupt break in sentence structure. 

"The Englishman must not express great joy o r  sorrow or  even open his 
mouth too wide when he talks-his pipe might fall out if he did." 

-E. M. FORSTER 

(C) To  mark the insertion of material that explains, complements, or 
corrects. 

Deep down in the earth the miners toiled-toiled for long hours, in 
semidarkness, with danger always present. 

(d)  To mark an addition outside the regular structure of the sentence. 

If only he had lived-but such speculations are always useless. 

(e)  To  gather up the subject of the sentence when the sentence is a long 
one. Sir Ernest Gowers says: "After the long loose canter of the 
subject, you need to collect your horse for the jump to the verb." 

Rich stores of minerals, good agricultural land, forests stretching over 
millions of acres, coastal waters teeming with fish, and energetic and enter- 
prising people-all these assure Canada a bright future. 

( f )  To precede a credit line for a photograph or author. 

-Photo by Smith 

THE DASH IS NOT USED 

Immediately after a colon, semicolon or comma. 

Quotation Marks 
See chapter beginning on page 93.  



The Question Mark 

THE QUESTION MARK IS USED 

(a)  At the end of any sentence that is a direct question. 

How long does the new radio program take? 

(b) After every direct question of a series that makes up a single sentence. 

"What is your name? your place of birth? your age? your height? your 
weight?" barked the sergeant to the new recruit. 

(c) Enclosed in parentheses, to express a doubt about the correctness of 
what has gone before. 

Mr. Schwartz, a refugee from Nazi persecution (?), applied for the position 
last week. 

THE QUESTION MARK IS NOT USED 

(a)  After indirect questions. 

The policeman asked me which way he had gone. 

(b) If the sentence is technically a question but actually a request. 

Will you please reply by return mail. 

The Exclamation Mark 

THE EXCLAMATION MARK IS USED 

(a) After true exclamations, which express surprise, fear or some other 
emotion. 

"How dare you ask me that!" 
"Fire is the best of servants; but what a master!" 

-THOMAS CARLYLE 

(b) Occasionally, enclosed in parentheses, to indicate irony. 

Mr. A. asserted that never in his long and arduous (!) political career 
had he taken a bribe. 

( c )  After interjections, such as oh, ah, ha, etc. When these exclamations 
come in a series, they are separated by commas and the exclamation 
mark put after the last. 

Several hon. members: "Hear, hear!" 

The exclamation mark should always be used with restraint. 

Parentheses and Brackets 

Parenthesis means literally "an insertion beside": something outside the 
basic meaning of the sentence. The sentence is logically or grammatically complete 
without the material contained within the parentheses. 



PARENTHESES ARE USED 

(a)  To set off words of explanation or comment, or an afterthought. 

When the news of Johnson's death reached Brattleboro (the farm he owned 
lies on the west bank of the river about threc miles away), the townsfolk 
decided to hold a memorial service. 

(b)  To indicate something that is indirectly related to the thought of the 
sentence but not actually connected by construction with it. 

The only comfort I can give him (cold comfort, I am afraid, because the 
championship is lost) is to say that he put up a good fight. 

(c) To enclose letters or numbers designating items in a series, either at 
the beginning of a paragraph or within a paragraph. 

SQUARE BRACKETS ARE USED 

(a)  In printed matter, to enclose material inserted into a text by an editor 
or critic, not the author. 

The chairman of the board recently pointed out [see speech printed in the 
company's annual report] that exports to Britain this year are rising. 

(b)  To enclose such phrases as [to be continued], [continued on page 101, 
[sic]. 

(c)  To enclose translations of titles. 

The Apostrophe 
THE APOSTROPHE IS USED 

(a)  To indicate the omission of letters or numerals. 

e'er ever 
doesn't does not 
'55 1955 

Be careful to distinguish between it's as a contraction of it is, and its, the 
possessive pronoun. The first takes the apostrophe; the second does not. 

(b) To form the plural of letters, words, numerals and symbols. 

3's X'S 

but M.P.s 
three and's 

(C) To form the possessive of nouns not ending in an s or z sound. 

men's children's dog's 

If the noun ends in an s or z sound, the apostrophe alone is used for 
the possessive. 

Jones' Moses' provinces' forests' 



Some authorities- favor the use of another s for proper names of one 
syllable. 

Jones's St. James's 

The apostrophe is often omitted in instances where the word is not 
used in a truly possessive sense. 

Canadian Exporters Association 
Department of Veterans Affairs 
several minutes delay 
seven days leave 

Order of Punctuation 
Double punctuation is used only with abbreviations, quotation marks, run- 

in side headings, parentheses and brackets. Difficulty sometimes arises over the 
order of the punctuation marks when double punctuation is needed. In abbrevia- 
tions, the period marking the abbreviation comes first and the punctuation mark 
second. If the abbreviation comes at the end of the sentence, no final period is 
needed. In run-in side heads, the period may be followed by a dash. For the practice 
followed with quotation marks, see the chapter on "Quotations." In using paren- 
theses, if the material enclosed in the parentheses makes a complete sentence, the 
period goes inside the closing parenthesis; if it forms only part of the sentence, 
the period goes outside. The same rule applies when using brackets. 



Quotations 

The exact words of a speaker or writer are indicated by the use of quota- 
tion marks or by a variation in type or indention. In the latter methods no quota- 
tion marks are used. Whichever method is used, the author must reproduce in 
every detail the spelling, punctuation and other characteristics of the original, 
even to the extent of reproducing errors, though he may call attention to such 
mistakes by writing sic (Latin for so) in brackets, thus: [sic] immediately after 
the error. Other interpolated matter must be enclosed in brackets. 

1. Quotation marks are used to enclose direct quotations. They are not 
used with indirect quotations. 

John said, "They have gone." 
John said that they had gone. 

Quotation marks are also used around interrupted or fragmentary 
quotations. 

"I have no idea," he said, "what you are going to do about it!' 
The adjudicator commended the little pianist for her "perfect rhythm!' 

If the meaning so dictates, the resumed section of the quotation may be 
capitalized. 

"His imagination resembled the wings of an ostrich," wrote Thomas Babington 
Macaulay. "It enabled him to run, though not to soar!' 

2. When a quotation comprises several consecutive paragraphs, use quota- 
tion marks at the beginning of each paragraph and at the end of the last one. The 
same rule applies to consecutively quoted stanzas of poetry. 

"The paragraph is a convenient unit; it serves all forms of literary work. 
As long as it holds together,. a paragraph may be of any length-a single, 
short sentence or a passage of great duration. 
"If the subject on which you are writing is of slight extent, or  if you 
intend to treat it briefly, there may be no need of subdividing it into topics. 
Thus, a brief description, a brief book review, a brief account of a single 
incident, a narrative merely outlining an action, the setting forth of a single 
idea-any one of these is best written in a single paragraph. After the 
paragraph has been written, examine it to see whether subdivision will 
improve it!' 

 R TRUNK and WHITE 

3. Double quotation marks are used for the main quotation, single ones 
for inside quotations, and double ones for a third quotation within the matter 
between single quotation marks. Quoted matter ought rarely to go beyond the 
third set of quotation marks. 

"I think that Agnes Repplier's 'But who shall say that a hundred dollars 
a minute is beyond the "order of reason"?' is most apt for your purposes," 
said the professor. 



4. Titles of chapters, articles, essays, lectures and short poems are placed 
in quotation marks. But titles of books, plays, newspapers and magazines given 
in the text are usually italicized. 

I read Sam Jones' article "Modern Electronics" in the magazine Science 
Wonders. 

5. Quotation marks are used to enclose technical terms in nontechnical 
writing, colloquial words in formal writing, nicknames, slang, coined or humorous 
words. If the term or word is repeated in the same writing, the quotation marks 
are no longer required. I t  is modern practice to use single quotation marks in 
these instances. 

The ore will have to be 'upgraded' to make mining profitable. 
Government policy in the matter has been to 'play it down.' 
Many 'experts' were called into consultation. (The word 'experts' is used 
here in an ironical sense.) 

6.  Matter following the terms entitled, marked, specified as, endorsed, 
signed, indicated as, mentioned as, termed, the word, the term, is usually either 
enclosed in quotations or put in italics. 

The parcel was marked "Fragile." 
He signed his name "John Jones." 

7. When a footnote reference is given to the source of a quotation, the 
reference index number should follow immediately after the quotation marks. 

"If we open a quarrel between the past and the present, we shall find that 
we have lost the future."(l) 

-WINSTON CHURCHILL 

8. Quotation marks are not used around a proper name, a firm name or 
a slogan. 

The man on the right is John Davidson of Ajax Steel Limited. 
The poster should illustrate the slogan Be Kind to Animals. 

Quotation marks are not used to enclose familiar expressions like a Daniel 
come to judgment that have become part of the language. 

9. Modern practice in the use of quotation marks with other punctuation 
marks tends to place the comma and the final period inside the quotation marks. 

"Study carefully," he said, "the section on 'Engineering,' which appears at 
the end of the book." 

Other punctuation marks are placed inside the quotation marks only if 
they form a part of the matter quoted, as follows: 

(a) Interrogation and exclamation marks are placed inside or outside the 
quotation marks according as those marks do or do not belong to 
the quoted matter. 

Is the question "What are we doing?" or  "What are we going to do?"? 



(b) The dash is placed inside the quotation marks when it stands for 
something left unsaid, and outside when it is used as an ordinary 
punctuation mark. 

"Oh, how I wish-," he exclaimed. 
"It would be better not to go ahead with it," he said-"the plan may be an 
utter failure." 

(C) Parentheses are placed outside the quotation marks when the paren- 
thetical clause is quoted, otherwise inside. 

His very words ("I owe them nothing") indicated his feelings in the matter. 
"I realize (and with shame)," he wrote, "that I have neglected them." 

10. The quotation is separated from the rest of the sentence by commas 
unless the meaning requires other punctuation. 

11. The too frequent use of quotation marks mars the appearance of a 
page. This may be overcome by using instead small capitals, italics, variations in 
indention and other changes in type style. 



Spelling 
Spelling depends largely on memory. Sound is no guide in recognizing si~gle 

or double consonants and the rules are so irregular that it is necessary to memorize 
the exceptions as well as the rules. The best way to learn is to be observant when 
reading. 

'Qords frequently misspelled are: 

accommodate embarrass precede 
arctic gauge rarefy 
consensus harass sacrilegious 
desiccate inoculate separate 
dietitian liqaefy supersede 
diphtheria naphtha unparalleled 
disappoint paraffin vilify 

Some rules and exceptions are Gven here. 

Words with csk and ie 

The jingle "I before e except after c or whec sonaded as a as iin neighbor 
and weigh" covers the mle. 

Exceptions: 
financier height seize 
foreign leisure sovereigu 
heifer  either weird 

Words ending in cede and ceed 
Supersede is the only word ending in sede. Exceed, proceed and succeed 

are the only common verbs ending in ceed. 

Able and ible endings 
There is no basic rule for the able and ible endings, but if there is a 

corresponding word ending in ation, the ending is usually able; if ending in 
sion or tion, the ending is more often ible. 

duration 
division 

durable 
divisible 

Final consonants doubled before a sd5x 
Double the final consonant in words of one syllable ending in a consonant 

preceded by a vowel. 

bed 
dip 
fit 
sit 

bedded 
dipper 
fitted 
sitting 



Exception: Do not double the h a 1  consonant before a suffix beginning 
with a consonant. 

fit 
sad 

fitful 
sadness 

Th,e final consorm,ant is usually doubled in words of more than one syllable 
ending irr a consonant preceded by a vowel, if the accent is on the last 
syllable and &e suffix begins with a vowel. 

acquit 
occur 
rebel 
regret 

Exceptions: 

avoid 
behead 
chagrin 
refer 

acquittal 
occurrence 
rebellion 
regretted 

avoidable 
beheading 
chagrined 
rsfcrab!e 

PinaI consonants not dombied bef0:i.e a suffix 
For words ending in a consonant preceded by a vowel, and NOT accented 

an the last syllable, do not double the final consonant before a suffix beginning 
with a vowel. 

abandon 
benefit 
cater 
label 
market 
parallel 

abandoned 
benefited 
catering 
labeling 
marketable 
paralleled 

Exceptions: certain words wit5 equally accented syllables: 

handicap 
sandbag 

handicapped 
sandbagged 

For words ending in a consonant preceded by a vowel, do not double the 
h a 1  consonant before a suflbr beginning with a vowel if the accent is shifted 
to a preceding syllable. 

confer 
prefer 
refer 

conference 
preference 
reference 

For words ending in a consonant preceded by more than one vowel, do 
not double the final consonant before a sufiix. 

breed 
broil 
cheap 

breeding 
broiled 
cheapest 

Words ending in two or more consonants usually remain unchanged when 
a suffix is added. 

call 
cost 

called 
costing 



Combinations with all 
The final l is usually dropped when all is used as a prefix. 

all together altogether 
But all right 

Words ending in e 
Words ending in a silent e usually drop the e before a suffix beginning 

with a vowel. 

age 
debate 
dine 
love 
subdue 

aging 
debatable 
dining 
lovable 
subduing 

Exceptions: 
courageous peaceable 
dyeing shoeing 
hoeing singeing 
mileage toeing 
noticeable 

Words ending in a silent e generally retain the e before a suffix beginning 
with a consonant. 

complete 
hope 
waste 
whole 

completeness 
hopeless 
wasteful 
wholesome 

Exceptions: 
abridgment judgment 
acknowledgment wholly 
argument wisdom 
duly 

Words ending in c 
For words ending in c with the sound of k, add k before i, y or e. 

picnic 
panic 
traffic 

picnicking 
panicky 
trafficked 

Verbs ending in ie 

Verbs ending in ie change ie to y before ing. 

die 
lie 
vie 

dying 
lying 
vying 

Words ending in n 
When the suffix ness is added to a word ending in n, the original n is 

retained. 
clean 
green 
keen 
sudden 

cleanness 
greenness 
keenness 
suddenness 



SPELLING 

acknowledgment 
airphoto, but air photograph 
alkalis (not alkalies) 
all right (not alright) 
analysis (singular), analyses (plural) 
analogous 
analy ze 
Archean 
asymmetrical 
Athabasca (not Athabaska) 
augen (plu. ) 
augen gneiss 

'badlands' (not 'bad lands' or 'bad-landsf) 
base level, base-level (adj. ) 
base line, base metal 
baymouth bars  
bedrock (not bed-rock or bed rock) 
bench mark (in precise levelling) 
bevel, bevelling, bevelled 
blueberry (not blue-berry or blue berry) 
blueprint 
bore hole 
breakup 
building stone (two words) 
bunkhouse 
burned-over (adj. ) 
byproduct 

14c 
cannot, can't (one word) 
canvas (cloth) ; canvass (political) 
carload 
centre, centring 
channel, channelling 
characterize (not - b e )  
clay belt (not clay-belt) 
coalfields (not coal-fields or coal fields), coal measures 
coastline 
collinear (not CO-linear) 
colour, coloration 
conspecific (not cospecific) 
cookhouse 
co-operate, co-ordinate, coexist 
coulee 
cross-cut 
cross-bedded and cross-bedding 



cross-fault 
cross-lamination 
cross-section, cross-fold 
Crown-granted claims 
crystallize (not -ise) 
cut-throat trout 

damsite 
defence (but defensive) 
deflection 
delimit 
dependent (adj . ) ; dependant (noun) 
desiccate 
desirable (not desireable) 
develop (not develope) 
dip slope 
disc (not disk) 
dissect (not disect) 
downstream, downdropped, downslope, downthrown 
drag fold (but dragline) 
draft (not draught), where referring to maps 
drift-covered (adj. ) but the area is drift covered 
drillhole (but diamond-drill hole) 
dyke (not dike) 

embedded (not imbedded) 
enclose (not inclose) 
encrustation (not incrustation) 
en route (not enroute) 
eolian (not aeolian) 
existence (not -ance) 

fault fissure, fault scarp, fault-line scarp 
feldspar (not felspar). The word comes from the German Feld field, 

not Fels rock. 
feldspar porphyry 
ferromagnesian (not ferro-magnesian) 
fetid (not foetid) 
field work (not fieid-work) 
fine grained (adj. ) 
fireclay (but firewood) 
fiords 
flood plain 
flow lines (not flow-lines) 
fluvioglacial (not hyphenated) 
foregoing and forgoing are two different words 
footnote (not foot-note or foot note) 
footwall 
freezeup 



fresh water (noun), freshwater (adj. ) but brackish-water (adj. ) 
frost table 

gastropods (not gasteropods) 
gauge (not guage) 
glacial-lake (adj. ) as in 'glacial-lake deposits' but glacial Lake Iroquois 
glaciofluvial 
gold-bearing (adj . ) 
granite gneiss, granite porphyry, granite pegmatite 
green-grey (adj. ), greenish-grey (adj. ) 
grey (not gray); but grayling (not greyling) 
greywacke (not graywacke) 
ground level 
groundmass (not ground-mass) 
ground photo 
groundwater 
groundwork 
gully (not -ey) ; gullies 

halfway 
halo, haloes/halos 
hand specimen (no - hyphen) 
hanging wall 
hard and fast . (not hard-and-fast) 
hardpan (not hard-pan 
hardwood (not hard-wood or hard wood) 
head frame 
high- water mark 
hillside (not hill-side) 
hilltop (not hill-top) 
hinge line 
honeycomb (one word) 
horsepower (not horse-power) ; h. p. (lower case) 
Hudson Bay (but Hudson's Bay Company) 
hydroelectric 

ice cap, ice dam, ice field, ice sheets, ice front (but iceberg) 
impassable (not -ible) 
inasmuch as 
incise (not encise or incize) 
infrared 
ingoing 
inquire (not enquire) 
in so far as 
instalment, installed, installation 
inter-Glacial or interglacial (different connotations) 
interstream, not inter-stream, but inter-space 
iron-formation 

jack pine (two words) 



kame-and-kettle (topography) 
kettle hole, kettle-hole (adj. ) 
kyanite (not cyanite) 

labour, but laborious 
lakebed 
landform 
landlocked (not land-locked) 
landmark (not land-mark or land mark); landslide, landmass 
large-scale (adj. ) 
lens (noun) not lense; lenses (plu. ) 
leuco-quartzdiorite (but leucodiorite) 
licence (noun); license (verb) 
limestone conglomerate 
limy; the mineral makes limy, the fruit limey 
lodgment 
longs hor e 
low-grade (adj. ) 

maintain (but maintenance) 
map-area, map-sheet, map-legend, map-unit 
maritime (not maratime) 
meagre (not meager) 
meantime (one word) 
megafauna (not mega-fauna) 
meltwaters 
metadiorite, metasedimentary (adj. ) , metavolcanic (adj . ) 
metre (not meter) 
microfauna (not micro-fauna) 
midsummer (not mid-summer) 
milepost, milestone 
millsite (not mill-site) 
mineable 
mollusc (not mollusk) 
mould (not mold) 
Mount Robson (not Mt. Robson), in reports 
motorboat 
mountainside (one word) 
mud boil 
mudcracks 
multicoloured (one word) 

nearby (not near-by) 
nearshore (not near-shore) 
nonmarine 
northeast (not north-east) but north-northeast 

occurrence (notoccurrance) 
oftentimes (one word) 
offshore (not off-shore) 



oil sands 
olive-green (but dark green) 
one-half, two-thirds, three-quarters, etc. (when adj. ) 
onshore 
opencut 
orebody (not ore-body or ore body), (but ore shoot) 
ordinarily (not ordinarly) 
outcrop (verb) (not crop out) 
outcrops are (not outcrop is) 
outgoing 
out-of-date (adj. ) 
overall (adj. ) 
overland (adj. ) , (not p over-land) 
override, overrun (no hyphen) 
oxidized (not -ised) 
overlie (verb) (not overly) 

Paleozoic, also paleontology (not p Palaeozoic, palaeontology) 
Paledcene (not Palaeocene) 
paraffin (not '-ine) 
parallel bedding 
pay ore 
pay streak (not paystreak, pay-streak) 
pebble conglomerate, but quartz-pebble conglomerate 
peneplain (noun), but peneplaned 
Pennsylvanian (not Pennslyvanian) 
per cent (not percent or per-cent), but percentage 
permafrost table 
persistent 
pipeline (not pipe-line or pipe line) 
plane table, but plane-table (adj. ) 
plateaus or plateaux 
postglacial, post-vein fault 
post office (not post-office) 
pothole 
powerhouse 
practice (noun) ; practise (verb) 
Precambrian (not Pre-Cambrian or pre-Cambrian) 
precede (not preceed) 
pre-Glacial or preglacial (different connotations) 
prehistoric (not pre-historic) 
preoccupy 
preventive (not preventative) 
proglacial 
program (not programme) 

quartzofeldspathic (not quartzo-feldspathic) 
quartz diorite (not quartz-diorite) 
quartz-pebble conglomerate 



quartz porphyry 
quick clay 
quicksand (not quick-sand or quick sand) 

radioactive (one word) 
railhead (one word) 
railway (not railroad) 
rainwater, rainfall, but rain gauge 
raise (noun) not upraise; the verb is  rise 
rare-earth 
reagent (not re-agent) 
recognize (not -ise) 
re-cover (a land surface) not recover 
re-enter 
reflection 
re-formed (crystals) not reformed 
re-fused (rocks) 
reinforce (not - re-inforce) 
relict (adj. ) = residual 
relic (noun) memento 
relocate (not re-locate) 
reopen (one word) 
resistance, resistant 
r6sum6 
rhyolite-porphyry 
rigour, rigorous 
ripple marks, ripple bedding, ripple cross-lamination 
river bed, river bank, river bottom 
roadbed, roadside, roadway 
road-cut 
rock salt (not rock-salt) 
rock-type, rock-unit 
r61e (not role) 
runoff 

saddle-horse 
salt water (noun), salt-water (adj. ) 
sandbank, sandbar (but sand dunes) 
sawmill 
seabeach, seacoast 
sea level 
seaplane (one word) 
seashore 
seaside 
second-growth, second-hand 
seismic wave 
selvage 
semianthracite 
semicircular 



severely (not severly) 
S haly (g S haley ) 
shear zone (not shear-zone) 
shoreline (not shore-line) 
shothole 
sideroad 
side-scan sonar 
siliceous (not -ious) 
sinkhole 
sizable (not sizeable) 
sketch map 
skis, skiing 
sluice gate 
small-diameter hole 
snowdrift 
snowfield (not snow field) (but ice field) 
snowline (not snow line). snowfall . . 
steatitized (not steatized) 
stillstand 
stockwork 
stony (not stoney) 
strandline 
structure section 
subaerial (not sub-aerial) 
subangular (not sub-angular) 
subarctic 
subbituminous 
subconchoidal (not sub-conchoidal) 
subdivision (not sub-division) 
subparallel (not sub-parallel ) 
subprovince 
subsurface (not sub-surface) 
sub-unit 
sulphur, sulphide (not sulfur, sulfide) 
surmise (not surmize) 

tableland (not table land) 
tamarack 
terrain (not terrane except geologically) 
textbook (not text-book) 
text-figure 
thick bedded (adj. ) 
thin section (not thin-section) 
thrust fault (no hyphen) 
thrust block 
tidewater 
timber line, treeline 
today, tomorrow, tonight (no .hyphen) 



trimline 
twofold (no hyphen) 

ultraviolet 
underlie (not underly) 
up-to-date (adj. j 
usable 

valley bottom, valley fill, valley floor, valley-floor (adj. ) 
valley side 
varicoloured (not vari-coioured) 
vein-lobe (but vein zone and vein fault) 
vigour (but vigorous) 

wagor. (no+ waggon) 
wall rocks, wall-rock (adj. ) 
warehouse 
waterfall, waterfowl 
water level 
water-laid or water-lain <according to meaning) 
waterline (one word) 
water-plane (but waterpower) 
water table (but water-table map), water well 
wa-tershed (not water-shed), waterway 
wave-cut (adj. ) 
wavelength 
whichever (one word) 
widespread (one word) 
windfali (not wind-fall) but wind gap and water gap 
worldwide 
worth-while 

xenolith (not zenolith; 

zigzag (one word) 
2- to 6-inch beds of shale 
19i8-19, but 1918, 1919, and 1930 



USAGES 

Various S u ~ ~ e s t i o n s  

About and approximately 

In most instances about can take the place of the more pretentious approximately. 
If there is a difference it is that approximately suggests a more careful calculation. 

Abstract and concrete 

Try to avoid the employment of the abstract for the concrete - a common error in 
writing. Terms implying geological processes, as mineralization, chloritization, 
granitization, shearing, faulting, etc. , are abstract. Faulting cannot 'strike 
northeasterly', though the fault, or faults, or fault zone may. Another abstract 
term commonly misused in a concrete sense is values. Value is an attribute, not 
a substance. An ore does not 'carry high gold values1, though it may contain 
much of that valuable metal. Nor does a miner 'encounter good values' in his ore. 

Y 

but may encounter valuable minerals, or minerals that carry valuable metals. 
Also, values are not lost in sinking, but the orebody may be lost. 

Accessories - see intrusives 

Accuracy 

Common in manuscripts are such statements as 'in thin section the rock consists 
of feldspar and mica' or 'quartz clearly cuts hornblende in thin sections'. The 
entire rock consists of feldspar and mica, but this is seen only in thin seztions. 
Similarly hornblende was 2ut by quai-tz before the thin section was made althoc-gh 
She author may not have beer: aware of it. 

Achieve 

Achieve implies success.fu! effort and ?at the mere completion of something. YOG 
inay - achieve a meri-l: in.crease y o ~  get a sta:utory raise. 

Affect 

.:his imprecise word is all to,) often wed  in place of rnme definite synonyms such 
as hinder, delay, siog, alin?, etc. 

-.L.. - 

Alternately and alternatively 

The first of these words r:eans by t u r ~ s  and the s2cond. means ix a way that offe??s 
a choice. 

Altitude 

The terms - altitude and elevation are essentially syno;:ymous, axd in most inaiarces --- 
imply height above sea levei. However, in a YzarTower seqse, altitude applies .;o 
the ay~roximate heights 3: gesg2apbic features, whereas elevations have r e g a d  
to the exact heights of sulch as -bencl! :.narks. 



Anyone and everyone 

The following rules should be observed: anyone (everyone, no one, someone) 
is the correct form when the meaning is anybody, everybody, etc. Any one 
(everv one, no one. some one) is the correct form when things and not Dersons 
are meant. 

Apparent, evident, obvious 

Obvious means easily seen, in the sense of discovered. Evident denotes the ex- 
istence of visible signs, all pointing to one conclusion. Apparent goes one step 
beyond evident and implies visible signs and some reasoning, as in: "The absur- 
dity of their contention is apparent to one who knows the effects produced by the 
same causes in the past. " 

Approximately - see about 

As far as  

Distinguish between: as far as Vancouver, which implies a fact, from so far as 
known, which implies doubt. 

Assume and presume 

The object-clause following assume expresses a theory or even an hypothesis 
whereas the object-clause following presume expresses what the presumer really 
believes until proven otherwise. 

Both 

Do not follow both by as well as - and i s  quite sufficient. - 
Broad and wide 

That the meaning of both these words is similar is shown by their having the same 
opposite, narrow. Wide refers to the distance that separates the limits and broad 
to the amplitude of what connects them. Backs, shoulders and bosoms are broad 
but mouths are wide. 

Carbonized, carbonated and carbonatized 

It has become customary in our reports to distinguish between the terms carbonized, 
carbonated, and carbonatized. The first means changed to carbon; the second, 
charged with carbonic acid; and the last, replaced by carbonate mineral. 

Case 

The word case is all too commonly resorted to as a trouble-saver and results in 
flabby writing. The word has its use but before using case or its elegant varia- 
tion instance, consider rewriting the sentence. 

Characteristic, distinctive, typical 

Typical, which is opposed to "individual", denotes that the thing or person mar- 
kedly shows the characters peculiar t~ the type, class, species, or group to which 
it belongs. The characteristic quality of something i s  the one that distinguishes 
and identifies that thing. Distinctive denotes an individuality that sets something 
apart from its type or group. 



Clastics - see intrusives 

Compare to and compare with 

Attention may be drawn to the distinction between and common misuse of the ex- 
pressions compare to and compare with. If one rock specimen is compared to 
another, the object is to indicate their similarity; but i f  one is compared with 
another, both their differences and similarities are given equal consideration, 
and the conclusion may be that the specimens bear little resemblance to each other. 
Any poet could be compared with Shakespeare, but few could be compared to 
him. 

The word comprise means consists of; a formation is not comprised of sandstone 
and shale; it comprises, or consists of, or is composed of sandstone and shale. 
See also under include. 

Consist 

Use consists of for materials and consists in for a definition or statement of iden- 
tity. 

Correlate 

The word correlate is correctly used to indicate formations of the same age, though 
they may be different in lithology. A limestone formation in England, may, for ex- 
ample, be correlated with a sandstone formation in Alberta. The term should not 
be applied to separate bodies of the same formation or group, nor to what are mapped 
tentatively as parts of the same lithological units. Correlations may be based on 
paleontological or physical evidence. 

Definitive 

This word goes a step farther than definite and introduces a concept of finality. 
A definite offer may state precise terms but a definitive offer presents final terms. 

Develop 

Develop should be used in the sense of a gradual process and is not a synonym 
for arise, come, happen, occur, take, place, etc. It is correctly applied in -- -- 
'developing a mine', but a prospect is explored. Other words or expressions, as 
uncover, unfold, bring to light, disclose, increase, produce, expand, evolve, 
make, contrive, construct, build, establish, compose, achieve, enlarge, expand, 
extend, etc., can be substituted for greater clarity and with less monotony. 

Differ 

When used in the sense of being different differ is followed by from. When used 
in the sense of having a difference of opinion it is usually followed by with but 
sometimes by from. 

Direction 

North is to be preferred where a definite designation is intended as in north bank, 
north side, north corner, north boundary, or in north dip, north flowing. Northward 



or northerly are to be preferred where the designation is less precise, as  in 
northward trending, northerly ranges. Bearings may be given by azimuth or by 
reference to north or south. Write 'the fault strikes 135 degrees', or 'the fault 
strikes north 45 degrees west'. Similarly write that 'glacial striae trend at 135 
degrees', or give the direction as 'south 45 degrees east'. Avoid bearings such as  
north-south, northwest-southeast, or east-west in such statements as  'the folds 
trend north-south'; it i s  sufficient to note that 'the folds trend north'. Abbrevia- 
tions may be used: for example, strike N ~ ~ O W ,  dip 25ONE. Do not abbreviate 
'north side of the lake'. Unless stated to be magnetic all bearings are assumed to 
be true. 

Disinterested and uninterested 

Your report on a mining property should be disinterested (unbiased by personal 
interest) but should not suggest that you are uninterested (not interested) in the 
subject. 

Due to 

Although the OED does not equate due to and owing to, current usage indicates 
that due to has become a compound preposition. 'Due to the storm the trip was 
postponed'. 

Elevation - see altitude 

Emphasis 

Many writers overlook the emphasis that can be gained by rearranging the order 
of words in a sentence. For example, in the following sentence the emphasis is 
on discovery: 'The discovery of gold in the Klondike was made in 1896'. If it is 
desired to emphasize gold, the sentence should read: 'Gold was discovered in 
the Klondike in 1896'. To emphasize the Klondike the sentence should read: 'The 
Klondike gold discoveries were made in 1896', and, to stress the date, should be 
reworded to: 'In 1896 gold was discovered in the Klondike'. 

Encountered 

Encountered is commonly used for observed. One encounters a grizzly but observes 
a deformation pattern. 

Essentially 

Essentially means necessarily or indispensably. A s  used in scientific writing in 
the sense of principally, chiefly, mainly, virtually, in effect, most of, and almost, 
essentially is a poor choice. "Most of the formation is limestone1' is preferable to 
"The formation is essentially limestone". 

Extend 

Consider the merits of give, accord or offer when expressing thanks to your as- 
sociates. 

Facilitate 

"The field officer was facilitated in his work by the manager of the Hudson's Bay 
Company store". Wrong. The work may have been facilitated but not the officer. 



Fact 

The tendency to use such meaningless phrases as as a matter of fact, in fact, 
the fact is, actually, may reflect a sense of insecurity in the writer. He attempts 
to assure his reader that he is  dealing with facts and actualities not theories and 
surmises. 

Factor 

A factor is  something that contributes to an effect but too commonly it is  made to 
serve inappropriately for such words as circumstance, component, consideration, 
constituent, element, event, fact. -- 
Farther 

Use farther when implying distance; but use further when implying something 
additional, as 'with further regard to. . . '. 
First person 

It has become customary in scientific writing to avoid using the first person, a 
practice that has many advantages and avoids tedious repetition of personal pro- 
nouns. It can however result in clumsy circumlocutions and a rather lifeless style 
of writing using the passive voice. Effective use of the first person in technical 
writing is permissible but requires more than average skill. 

For and of - 
John Smith is  manager for a company and of - a mine. 

Frequently - see occasionally 

Generally speaking 

Avoid the expression generally speaking in such sentences as: 'Generally speak- 
ing, the rocks are well exposed'. No one is speaking - not even the rocks. 

Hanging participle 

Care should be taken to avoid the 'hanging' participle, gerundial, or infinitive 
phrase, that is,  one for which the subject is missing. Amusing illustrations have 
been quoted as: (a) Having eaten our lunch, the boat sailed for Quebec; or (b) 
When three years old (or, at the age of three), my grandmother died. Actually 
however, these are no more absurd than the following: (a) 'Approaching the 
contact, the phenocrysts decrease in size'; (b) 'On crossing the ridge, the quartz 
veins appeared at closer intervals'; or (c) 'Reviewing the preceding paragraphs, 
the Cache Creek Group. . . '. 
Horizon 

A horizon, is,  theoretically, a plane, and the word should not be used in reference 
to features that have implied or measured thicknesses. Alternative words are 
zone, band, belt, bed, seam, parting, etc. Thus we have platy zones, fossil zones, ----- 
mineral belts, ironstone bands, concretionary bands, sandstone beds, seams of 
coal, and partings of shale, bentonite, etc. 



i .e.  and e. g. 

The first stands for id est (that is) and introduces a definition; the second stands 
for exempli gratia (for the sake of example) and introduces an illustration. 

Imply and infer 

Do not confuse these words. 'What do you imply by that remark?' 'What am I to 
infer from that remark?' 

Include 

The verb include implies only part of a whole; the verb comprise implies all. For 
example, a section may include fossiliferous limestone, but it comprises this lime- 
stone as well as other rocks. 

Infinitive phrase - see hanging participle 

Intrusives 

The words intrusives, pyroclastics, clastics, and accessories are not nouns, and 
when used in that sense are geological lingo. Preferably they should be used only 
in the adjectival sense; use intrusions or intrusive rocks, accessory minerals, etc. 

-ize, - be ,  verbal endings -- 

Most verbs ending with sound iz derive from the Greek izo and hence the current 
North American usage, ize, is  the more correct, e. g. anxyze. There are some 
verbs however that do nottrace their lineage to a Greek source and these should 
be spelled with ise. Some examples are advertise, advise, apprise, comprise, 
despise, enterprise, exercise, improvise, incise, -- revise, surprise, surmise, 
televise. 

Isoto~ic nomenclature 

Locate 

Locate is commonly misused, as in the expressions: the Company located the mill; 
he was located at Toronto; or he located the ore shoot. Use other words, such as 
place, situate, reside, find, etc. A millsite may be located (established in a cer- -- 
tain position), but the mill is built at a certain place. You may locate a claim, but 
you find the ore on it. In many instances, too, the word may be omitted to advan- 
tage, as in the sentence: 'The millsite is on (not located on) Spring Creek'. 

Major and majority 

These words should be restricted to senses that involve numbers and should not 
be carelessly substituted for the greater part of a whole that is  not numerical. 

Many 

This phrase requires a singular verb. 



Do not confuse a map or sheet with a map-area. You set up camp, run traverses, 
and examine the geology in a map-area or area, not in a map, map-sheet, or sheet, 
which is a piece of paper. 

More or less 

More or  less is an expression that is much overworked. 'The beds are more or 
less vertical' or 'The situation is  more or less uniquef. These are poor sentences. 
Nothing can be more than vertical or more than unique. Almost, approximately, 
virtually, are more appropriate. 

More than and over - see over 

Near by 

Near by is  an adverb, nearby an adjective. 

Non- 

A useful negative prefix but do not use it in preference to more colourful antonyms. 
Thus unessential is  usually a better word than non-essential and dissent is to be 
preferred to non-concurrence. 

Observed - see encountered 

Occasionally 

Occasionally, frequently, and often imply time, as 'I go there occasionally'. They 
are commonly misused for the words in places, in many places, here and there, 
rarely, and commonly, with reference to place. You may hear wolves frequently 
(g commonly) but see them rarely (not occasionally). 

Often - see occasionally 

Occur 

Occur is  overdone by many writers. Commonly it can be substituted for by some 
other word or words giving a more precise meaning as: find, happen, exist, follow, -- 
be present, be, live, stand, ensue, take place, etc. 

---p 

One 

Do not use one as a first-person pronoun. 'One must complete the program although 
I know that the season is late'. Its use as an impersonal pronoun is acceptable. 

Orient and Orientate 

Both forms of this verb are acceptable and both give rise to the same noun 
orientation. 

Over and more than 

Do not use over for more than; you can go over the top, but can't walk more than 
5 miles in an hour. A gully is not over 200 feet deep but is more than 200 feet deep. 



Owing. to 

Owing to is commonly followed by the fact that, a wordy phrase for which the 
conjunctions because, for, - or - as might better be substituted (see also due -- to). 

Partially and partly 

Partially is commonly misused for partly, as in the sentences: 'The area is partially 
drift covered'; 'the orebin is partially filled'; or 'the granodiorite i s  partially 
altered'; etc. Partially implies partiality, and should never be used without first 
considering the claims of partly. 

Particular 

Do not misuse this strong adjective. Use it for emphasis. The noun to which it is 
attached should be one that you wish to single out. 

Plateau 

Although plateaux and plateaus are acceptable plurals for this and similar words, 
the latter is preferable. 

Portion 

Portion is commonly misused for part, as in 'the northern portion of the area'. 
Portion refers to share as  in 'your portion of the profits'. 

Practicallv 

Do not use this word as a substitute for almost or nearly. It is absurd to write 
that a political candidate practically won when actually he lost. 

Prefixes pre and post 

The prefixes pre and post are used with time verbs or their derivative nouns 
to mean "before (or after) in time, previous (later)". When these prefixes are 
affixed to nouns of adjectives they mean "before (or after), front (hind), anterior 
(posterior)". Thus it is correct to say: 

pre-August sale 
postoperative 
postdepositional 
pre-Fraser Valley Glaciation 

Geologic time terms may be used with these prefixes, as, pre-Jurassic, Precambrian, 
post-Tertiary, and post-Mississippian. 

Program and programme 

Program, the preferred spelling, was the common form even in Britain until the 
nineteenth century. 

Pyroclastics - see intrusives 

Quantitv 

Avoid such expressions as the majority of, a good deal of, a lot of, and a number 
of, - where the words most or much will serve for the first three expressions, and - 



one or other of a few, several, many, or numerous will convey a more definite 
meaning for the last. 

Quite 

The word quite means absolute, to the fullest extent, or without limitation. It is  
commonly misused to qualify rather than, properly to establish a condition or  
quality, as in the statement: 'the pebbles are quite round', meaning nearly round. 
Pebbles that a re  'quite round' should be absol;tely spherical. 

Range 

The word range implies a minimum as well as a maximum limit; it is incorrect to 
say 'the beds range up to 10  feet thick'. 

Redundant words 

Many reports a re  littered with the expressions, there is, there are,  there were, 
etc., implying, in most instances, either careless writing or loose thinking. 
Generally such words can be avoided and the sentences rewritten in more compact 
form, as: "1n most specimens there is more biotite than hornblende', which can 
be rewritten to advantage as: 'Most specimens contain more biotite than hornblende'; 
or 'there are  fourteen veins exposed on this property' (Fourteen veins are  exposed 
on this property); or 'In this township there are many outcrops' (This township 
provides many outcrops). Use sparingly such verb forms as: meet with, dealt in, 
operated on, reported on, make up, divide up, split up, empty out, start up, 
climb up, close down, flow down, cave i n ,  etc. Not uncommonly the extra word 
is redundant, or such compound expressions can be replaced by singles words, as: 

carry out - perform 
look after - watch 
fall off - decline 
prove up - test 
dies out - ends 

The following are  other examples of unnecessary words: 

He walked for a distance of 10  miles. 
At the present time. 
~ x ~ x e d  at thesurface;  or surface outcrops. 
Mining is carried on extensively throughout the area. 
In the vicinity of for near. 
Covered over for covered. 
Pyrite, chalcopyrite, and also free gold. 
The rock is  dark green in colour. 
The conditions were favourable for landslides to occur. 
An innumerable number of tiny veins. 
Contemporaneous in age. 
So far as i s  known. 
A rough estimate of the approximate position. 
Change: 'good lighting conditions were absent on many flights' to 'light conditions 
were poor on many flights', and 'bedded to completely unbeddedr to 'bedded to 
massive'. 



The following sentence will illustrate the use of unnecessary words (underlined), 
and the advantage gained by their elimination; the words in parentheses are added 
to complete the sentence; 'All of the wells in this township are in the glacial drift 
and the majority (most) of them are less than 30 feet (deep) with only a few deeper 
ones'. 

Sediments 

The term sediments may be used in the place of sedimentary rocks where more 
convenient. 

S harp 

Sharp, not sharply is  the right adverb to use in matters of time and direction. 
'Turn sharp right at the station'. 'Meet me at eight o'clock sharp'. 

So far as - see as far as  

Somewhat 

If a mineral i s  somewhat altered, it is altered, and somewhat is  unnecessary; i f  
some attempt is  being made to indicate the degree of alteration, use more specific 
terms, such as  slightly, partly, largely or completely. In the same class with 
this word are several others - perhaps, about, considerable, probably, and rather, 
as: 'the quartz is rather hard, and walls are very straight'; the lode is probably 
about 1 0  feet wide'; and 'the value of the gold produced was considerable'. 

Tends to 

Tends to - is incorrectly used in such expressions as: 'The vein tends to split. . . ' 
or 'The fault tends to swing to the north'. Either the vein splits, or it doesn't; 
and, similarly, either the fault swings or it maintains its course. The expression 
is  used correctly in the sentence: 'Dispositions tend to change with age'. 

Terminations 

Use the terminations -ic and -ical in a phonetic sense, except where custom may 
have dictated o t h e r w i z  e. g . ,  avoid geologic but prefer topographic, except 
for Topographical Survey. 

The 

The article the i s  generally unnecessary as applied to name streams, valleys, or 
other topographic or physiographic features, as: (the) Mackenzie River, (the) 
Fraser River valley, (the) Porcupine Creek, etc. , though the ruling is  not 
empirical and, in some instances, custom prefers its retention, as the Rocky 
Mountains, the Coast Range, the Great Lakes, the Great Plains, etc. On the other 
hand, use the in  such expressions as the ~ a c k G i e ,  the Liard River bridge, and 
the ~ e a r ~ a w ~ o r m a t i o n .  

Thick or thickness 

The expression 'the beds are 2 to 3 feet thick' is   referable to 'the beds are 2 to .. 
3 feet in thicknesst, but no choice is allowed in the expression 'the beds vary in 
thickness from 2 to 3 feet'. 



Time comparisons 

The terms earlier and older (also later and younger) are commonly misused in 
geological maps and reports. Earlier is a time term, as in 'Upper Cretaceous or 
earlier'; older refers to rocks and rock formations, as in 'Blackstone Formation 
or older'. 

Time terms 

While, when, since, never, and often are essentially time terms, and should, prop- ---- 
erly, be replaced by although, where, because, as, nowhere, commonly, etc., 
in such sentences as: 'While others may disagree71 am prepared to defend this 
usage'; 'When the fault swings to the west', etc. ; or 'Since the shaft is caved, no 
examination can be made'. They are correctly used in: 'While I am away, you.. . '; 
'When the first assays were run.. . '; or 'Since the first World War, prices.. . '. 
Titles 

Titles, such as D r . ,  M r . ,  etc., should be used sparingly and if doubt arises are 
better omitted. Authors must be careful that names, initials and titles of persons, 
companies or organizations are cited correctly. 

Upon and on 

Most authorities agree that these words are interchangeable and the choice of one 
or the other depends on rhythm, emphasis, or convention. 

Utilize and use 

There is little difference in meaning between these words. Utilize tends to convey 
the meaning that good use was made of something not originally designed for the 
purpose and possibly under trying conditions. '. . . and for a bathtub they utilized 
an old 45-gallon drum'. 

Verbal 

Do not use verbal, which means 'in words', when oral, which means 'in spoken 
words', is meant. For example, the sentence 'The object of the provision was to 
apply it to all contracts whether in writing or verbal' is incorrect. 

Very 

Nine times out of ten the word very can be omitted without loss, and not uncommonly 
its use defeats its purpose, as: 'This machine makes a very perfect separation of 
the ore minerals from the gangue'. Nothing could be better than a perfect separa- 
tion; the word very here implies 'nearly perfect'. A s  another example, the written 
statement that 'this is a very good report1, is meaningless, for, depending upon 
how it is spoken, the report may be exceptionally good, or of normal expectancy, 
or distinctly disappointing to the reader. Other examples are: 'The water-bearing 
beds are not very widespread' (meaning of limited extent); 'The shale is very 
impervious'; and the expression 'vei-y approximatelyf (meaning roughly). 

Voice 

A change of voice, from active to passive or vice versa, should not occur in a - 

sentence, and preferably not in a paragraph. For example, the sentence: 'The 



writer spent last season in the area, and it is expected that he will  return next 
year' should read: 'The writer spent last season in the area, aizd expects to re- 
turn next year'. It will be observed that the corrected sentence also avoids a 
circumlocution. 

Volcanics, metamorphics, clastics and similar words are acceptabl2 in geological 
writing. 

Which and that 

Much confusion seems to arise over the correct use 0 4  the relative pronouns which 
and that, and l i t e ra t~ re ,  in general, is plagued with ill-sounding ';vhichesl that 
could so readily and properly have been replaced by pnonetic ' thats'. The rule 
seems simple enough: use which when introducing a new fact about 't3e antecedent; 
use - that when introducing something without which the ar,tecede?lt is Incomplete or 
undefined. For example: 'The process, which i s  3f recent inverztion, extracts both 
the gold and the silver'; 'This is the hoz~.se that 2ack bcilt'. It is wed ?G rzote that 
the second sentence could be modified to read: 'The house, whic?. Jack 'built, 'was 
destroyed by fire'; but in this sentence the emphasis would be transferred from 
'Jack1 to the destruction of the house, and the fact that Jack had built it could be 
omitted without loss in the sentence structlrre. Consider the difference in meaning 
between: 'The houses that are made of brick are ~ g l y ' ,  and 'the homes, which 
are made of brick, are ugly'. The effective ase of the comma, in separating clauses 
commencing with which, leaves little doubt as to the meaning intended. 

With 

With i s  much misused, especially for "and" as in the examples beiow: 

The vein has northeast strike and (not with) a ~ e r t i c a l  dip. -- 
The rocks have been indurated, lilted, and slightly folded. 

not The rocks have been indurated and tilted, with some slight folding. - 
With is used in the sense of "but1' and a x~er$ In 5he Coll!oruing sentences: 

The rocks are mostly grey slate but include some greywacke. 
not The rocks are mostly grey slate with some greywacke. 

The water is very clear but has s fain.: bluish linge. 
not The water is very clear with a faint bluish tinge. 

The surface of the bedrock is fairly even but contains depressions repre- 
senting temporary channels of the shifting creek. 

not The surface of the bedrock i s  fairly even with depressioqs representing.. . 
With is sometimes used in place of a ve2b, as i.n the example: 

The rock is even.grained, finely laminated, a ~ d  well 3eddsd and exhibits -- 
clearly defined jointing. 

not The rock i s  even grained, finely laminated, and well bedded wi:h clearly 
defined jointing. 



APPENDIX I 

CODE OF STRATIGRAPHIC NOMENCLATUZZE 

AMERICAN COMMISSICN ON STRATIGRAPHIC NOMENCLATURE 

(reproduced by permission of the Commission 
from the report printed by 

The American Association of Petroleum Geologists, Inc. , 1970) 

Although the code i s  followed in great part, 
not all recommendations of the Commission have 

necessarily been adopted by the Geological Survey. 



*As amended from the 1961 code, published in The American Association of Petroleum Geologists 
Bulletin, v. 45, no. 5, May 1961, p. 645-665. Amendments approved by the Commission appear in the 
following Notes: 

Note 28-The American Association of Petroleum Geologists Bulletin, v. 46, no. 10, October 1962, 
p. 1935. 

Note 30-The American Association of Petroleum Geologists Bulletin, v. 48, no. 5, May 1964, p. 
71@711. 

Note 33-The American Association of Petroleum Geologists Bulletin, v. 50, no. 3, March 1966, p. 
56@561. 

Note 35-The American Association of Petroleum Geologists Bulletin, v. 5 1 ,  no. 9, September 1967, 
p. 1868-1869. 

Note 36-The American Association of Petroleum Geologists Bulletin, v. 53, no. 9, September 1969, 
p. 2005-2006. 

Copies are available from AAPG, Box 979,Tulsa, Oklahoma 74101, at $1.00 per copy postpaid; 25% 
discount to AAPG-SEPM Members, 10% discount to non-profit institutions. 



CODE OF STRATlGRAPHIC NOMENCLATURE* 
AMERICAN COMMISSION ON STRATIGRAPHIC NOMENCLATURE 

C o n t e n t s  

Page 
Preamble 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Artulel .Purpose 4 
Categories of stratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

Article2.Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Remark: a . Homotaxis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Formal and informal names and units 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Article 3 . Formal classification and noinenclature 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rock-stratigraphic (lithostratigraphic) units 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nature of rock-stratigraphic units 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Article 4 . Definition of a rock-stratigraphic unit 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Remarks: a Recognition and definition 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . b Typesect ionandextent  5 
c . Independence from inferred geologic history . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S 
d . Jndependencefromtimeconcepts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
e . Surface form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
f . Aquifers, oil sands, coal beds, and quarry layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g Zone 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . h Cyclothems 5 
i . Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Article 5 . Boundaries of rock-stratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Remarks: a . Boundary in gradational sequence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

b . Key beds used for boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
c . Mechanically defined boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
d . Obscureunconformity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
e . Boundaries in facies change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

Ranks of rock-stratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
. Article 6 Definition of a formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

Remarks: a . Content . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
b . I-ithologic characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
c . Fundamental unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . . 
d . Mappalxl~ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
e . Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
f . Sedimentary rock and extrusive igneous rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
g . Volcanic rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h . Intrusive igneous rock 7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . i Metamorphic rock 7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . j Complex 7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Articte 7 . Definition of member, lentil, and tongue 7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Remarks: a Designation of members 7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . b Mapping of members 7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c . Subdivision of members 7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Article 8 Definition of bed 7 

Remarks: a . Informal status of most beds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
b . Key or marker beds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Arlicle 9 Definition of a group 7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Remarks: a Use and composition 7 

b . Change in component formations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . c Change in rank 7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . d Subgroup 7 
e . Supergroup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
f . Misuse of "series" for group or supergroup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nomenclature of rock-stratigraphic units 7 
Arlicle 10 . Naming of a formal rock-stratigraphic unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Remarks: a . Source of geographic name 3 
b . Omission of part of name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c . Use of simple lithologic term 8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d Agroupname c 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . e A formation name 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . f A member name 8 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . g Capitalization g 

h . Informal usage of identical geographic names . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 
i . Intrusive igneous rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
j Metamorphicrock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 



COMMISSION ON NOMENCLATURE 

k . Misuse of well known name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Arlicle 11 . Rule of priority . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Remarks: a . Priority . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  
b . Preservation of well established name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c . Duplication of names . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'4rlicle 12 . Geographic component of rock-stratigraphic names . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kemarks: a . Difference in spelling of geographic name . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... .. . . . .  

1) . Change in name of a geographic feature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c . Disappearance of a geographic feature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
d . Names in different countries and different languages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Procedure in esta1)lishing formal rock-stratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
dr t i c le  13 . Requirements for establishing a formal rock-stratigraphic unit . . . . . . . . . . . . . . . . . . . . . . . . . .  

Remarks: a . Specific requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
b . Additional requirements for subsurface units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c . Formof publication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
tl . Casual mention of name insufficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
e . Pubiication in alstracts and guidebooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
f . References for names already established . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
g . Surface vs . subsurface names . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
h . Type section never changed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . i . Reference localltles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Revision of rock-stratigraphic classificatior~ and nomenclature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Article I4 . Ketlefinition of a rock-stratigraphic unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Remarks: a . Redefinition (conditions) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
b . Undesirable restriction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . .  ... 

, 4rlicle 15 . Change in the lithologic term . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Remark: a . Changes in lithologic designation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ilrlicle 16 . Change in rank of rock-stratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Remarks: a . Change in rank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1) . Examples of changes iron1 area to arca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c . E\ample of change in a single area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
d . Different geographic name for unit and its parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Arlicle 17 . Use of abandoned names . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Remarks: a . 0l)solete names . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

b . Reference to al~antloned names . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Soil-stratigraphic units 

Article 18 . Definition of a soil-stratigraphic unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Remarks: a . Distinction from rock-stratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

b . Distinction from pedologic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c . Requirements for formal status . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
d . Rank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
e . Names . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Biostratigraphic units 
Nature of biostratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Article 19 . Definition of a biostratigraphic unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Remarks: a . Fossil remains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

h . Contemporaneity of rock and ccntained fossils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c . Reworked fossils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
d . "Leaked" fossils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  e . Relation of hiostratigraphic units to rock-st ratigraphic units 
. . . . . . . . . . . . . . . . . . . . . . .  f . Relation of biostratigraphic units to time-stratigraphic units 

g . Ecologic and evolutionary significance . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... . . . . . . . .  ... . 
Arlicle 20 . Definition of a zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Remarks: a . Kindsofzone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
b . Definltlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . .  
c . Scope of term "zone" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... . . . . . . . . . . . . . . . . . . . . . . .  
d . Dimensions of zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . .  
e . Subzone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
f . Zonule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
g . Peak zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Article 21 . Definition of an assemblage zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Remarks: a . Nature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

b . Naming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c . Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
d . History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
e . Guide fossils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Arlicle 22 . Definition of a range zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Remarks: a . Nature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

b . Extent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c . Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



CODE OF STRATIGRAPHIC NOMENCLATURE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . d Application 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e Time value 

f . Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g . Local range zone 

. h Synonyms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Article 23: Definition of a concurrent-range zone 

. Remarks: a Nature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . b History 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c Example 
Nomenclature of biostratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Article 24 Naming of a zone, subzone, or zonule 
Remarks: a . Ambiguity of the unmodified term "zone" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . b Capitalization 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . c Genericname 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d . Formal and informal names 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . e Duplication of names 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Article 25 . Changing names of biostratigraphic units 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Remark: a Reason for change 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Time-stratigraphic (chronostratigraphic) units 

Nature of time-stratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Article 26 Definition of a time-stratigraphic unit 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Remarks: a Definition and description 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . b Principal purposes 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Article 27 Boundaries of time-stratigraphic units 
Remarks: a . Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . b Historicboundaries 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Article 28 . Geographic extension of a time-stratigraphic unit 

Remarks: a . Physical criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . b Paleontologic criteria 

c . Ideal boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . d Radiometry and isotopes 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . e Indirect radiometric and isotope methods 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . f Precambrian divisions 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ranks of time-stratigraphic units 
Article29 . System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Remarks: a . Definition and extent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b Precambrian systems 

c . Subsysten~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
d . Erathem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Artk1eN.Series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Remarks: a . Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b Extent 
c . Intrusive rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d Misuse of term "series" 

Ar lu le31.St~ge  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Remarks: a . Use of stage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. b Substage ........................................................... 
c . Misuse of term "stage" ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
d . Chronozone ......................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nomenclature of time-stratigraphic units 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Article 32 Naming formal time-stratigraphic units 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Remarks: a System names 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . b Seriesnames 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . c Stage names 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d . Newnames 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Article 33 Doubt in assignment of time-stratigraphic units 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Remark: a . Expression of doubt 
Procedure in establishing time-stratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Article 34 . Requirements for establishing time-stratigraphic units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Remark: a . Invalid names . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Revision of time-stratigraphic classification and nomenclature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Article 35 . Revision of a time-stratigraphic unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Remark: a . Supplementary sections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Geologic-time (geochronologic) units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Nature of geologic-time units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Artule 36 . Definition of geologic-time units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Remarks: a . Boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
b . Validity of geologic-time units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ranks of geologic-time units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Article 37 . Names of geologic-time units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Remarks: a . Period, epoch, and age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b . Eraandeon 

Nomenclature of geologic-time units., . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



C O M M I S S I O N  ON NOMENCLATURE 

. - lr l icle 38'. S a ~ i i e s  of geologic-time units. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Remarks: a. Capitalization.. 16 

L). Xamcs of epochs..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
c. Time intervals. .  . . . . . . . . . . .  . . . . . . . . . . . . .  . . .  16 

Geologic-climate units (for use in the Quaternary) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
.;lrtirle 39. Definition of a geologic-climate unit.  . . . . . . . . . . . . . . . . . . . . . .  . 16 

Kemarks: a.  Distinction fro111 geologic-time units . . . . .  . . .  16 
I). Pri~icipaI I)ur))oses. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  16 
c. E s t e n t . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  16 

: l r l i d e  40. Kinds of geologic-clinlate units . . . . .  , ,  , ,  , . . 16 
Remarks: a.  Definition.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

b. Nonicnclature . . . . . . . . .  . . . . . . . . . . . . . . .  17 
Procedure for ;\nicntl nlent . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 

-4rlirle 41. Xdtlitions or amentlments to this cocle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'index 18  

PREAMBLE n a t u r e ,  usage, a n d  nomenclature of rock-strati- 

~ l r l i t l e  1.--The .4merican Commission o n  graphic,  biostrat igraphic,  a n d  t ime-strat igraphic 

Strat igraphic Nomenclature, '  recognizing t h e  uni ts .  T h e  Articles of this  code a r e  recommenda-  

desirability of uniform usage in s t ra t ig raphic  tions t h a t  can  n o t  be  generally m a n d a t o r y ,  b u l  

classif icat ion a n d  termino,ogy th roughout  t he  geological organizat ions m a y  a d o p t  these articles 

cont inent  of N o r t h  America,  proposes t h e  follow- a s  their  rules of nomenclator ial  procedure. 

ing code. 'The prime purpose is (i) to  formulate  a 
uselully con~prehcns ive ,  yet  explicit s t a t e m e n t  of 
principles a n d  practices ior classifying ant1 narn- 
ing s t rat igraphic uni ts ,  ant1 (ii) t o  secure t h e  
greatest  possible uniformity in app ly ing  these 
principlcs a n d  practices. 'I'his codc is appl icable  
t o  all  kinds of rocks, sed imenta ry ,  igneous, a n d  
metamorphic.  'The Commission h a s  been guided 
b y  t h e  philosophy expressed in i ts  reports2 o n  t h e  

Arlicle 2.-Categories of s t ra t ig raphic  un i t s  
a r e  multiple. According t o  different concepts  a n d  
criteria, they comprise various mutua l ly  over-  
lapping h u t  dis t inct  types  of s t ra t ig raphic  un i t s .  
T h i s  code provides regulations a n d  recomrnenda- 
tions relating t o  (i) rock-strat igraphic un i t s ,  (ii) 
soil-stratigraphic uni ts ,  (iii) biostrzt igraphic 
uni ts ,  a n d  (iv) t ime-strat igraphic uni ts .  T h e  code - .  

also t rea t s  t w o  categories of un i t s  t h a t  a r e  n o t  in 
l American <:ommission on Stratigraphic Nomencla- themselves stratigraphic b u t  are closely re- ture, 1947, Note l-organization and 01)jectives of the 

Stratigraphic Commission: Am. &SOC. Petroleum Geol- l a ted .  These  a r e  (v) geolpgic-time un i t s ,  which  
ogists Bull., v. 31, no. 3 (Mar.), p. 513-518, summarizes a r e  fundamenta l ly  related in concept  t o  t ime- 
the history leading to its formation. In 1932 a com- stratigraphic units, and (vi) geologic-climate rnittee of representatives from four organizations, the 
American Association of Petroleum Geologists, the uni ts ,  which a r e  based o n  Quate rnary  s t ra t i -  
Geological Society of America, the Association of graphic units. 
American State Geologists, and the United States Geo- 
logical Survey, formulated rules for the "Classification Remark. (a) IIomola.ris.--Kock-stratigra[)hic units or 
and nomenclature of rock units." When the conlmittee 
had completed its code, which was published in 1933 surface stratigraphic units: Am. Assoc. Petroleum Geol- 
(see Article 3, footnote), it disbanded. The four organi- ogists Bull., v. 33, no. 7 (July), p. 1280-82. 
zations severally continued to be concerned with the 
problems of stratigraphic nomenclature in the United 1952, Report 2-Nature, usage, and nomencla- 
States, and a t  least one such problem was referred to ture of time-stratigra~hic an' geo'ogic-time units: 
the Committee on Stratigraphy of the National Re- Am. Ass0c. Petroleum v. 36, 

(Aug.), p. 1627-1638. search Council. Note 1 of the Commission on Strati- 1955, Report 3-Nature, usage, and nomencla- graphic describes its lounding, proposed ture of time-stratigraphic and geologic-time units as in 1911 and achieved in 1946, with representatives from to the Precaml,rian: Am,  AsSoc. 
five Geological of Canada, Geologists Bull., v. 39, no. 9 (Sept.), p. 1859-1861. 
can Association of Petroleum Geologists, Geological So- 
ciety of America, Association of American State Geolo- 1956, Report 4-Nature, usage, and nomencla- 
gists, and United States Geological Survey. The Corn- ture rOck-stratigra~hic units: Am. Pe- 

troleum Geologists Bull., v. 40, no. 8 (Aug.), p. 2003- mission became more substantially American in 1955, 2014. when it was joined by representatives of three Mexican 
organizations: Asociaci6n Mexicana de Ge6logos Petro- 1957, Report 5-Nature, usage, and nornencla- 
leros, Sociedad Geo16gica Mexicans, and Institute de ture of biostratigraphic units: Am. Assoc. Petroleum 

Geologists Bull., v. 41, no. 8 (Aug.), p. 1877-1889. Geologia de la Universidad Nacional Aut6noma de 
Mexico. 1959, Report 6-Application of stratigraphic 

classification and nomenclature to the Quaternary: 
American Commission on Stratigraphic Nomencla- Am. Assoc. Petroleum Geologists Bull., v. 43, no. 3 

ture, 1949, Report l-Declaration on naming of sub- (Mar.), p. 663-673. 
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biostratigraphic units that  have r. similar order of ar- 
rcngement in different locations but are not necessarily 
conteinporaneous a?: said t o  be h ~ m o t a x i s l . ~  

X;,ticie 3. Ttie code is a systematic collection of 
ru!es of formal stratigraphic classification and no- 
;nencl?ttire. /:., stratigraphic vnit of  one of the cate- 
gories mentioned in Ailicle 2 ant its rlarnc arc classi- 
fied as formal il '  they a r t  proposec! in publication in  
conformance with P.rticle 13 and meet other rcquire- 
ments specified in the code. /.. valid name is pre- 
emprcd from use ss the nanle of any other formal 
unit ill the same category. (Sec also Articles 4i, 1 0  to  
12, 14 to 18. 24, and 32 to 35.) r'ublicntion in ab- 
stracts, guidebooks, microfilms, newspapers, or in 
commercial or trade journals, even in regularly pub- 
lished seriea, is not valid publication. A stratigraphic 
unit and its name are classified as informal if they are 
not formally proposed. (See Articles 4fghi, 5c ,  .7a, 
8ab,  IOgh, I3cde, 20a, 23b,  24, 37ab, 38ac, and 
40b.) The geologic vocabu:ary of North America 
contains 3 great many formal nanies of  stratigraphic 
units, which have been proposed more or less in ac- 
cordance with these rules and the rules of the previ- 
ous code.4 i'ulany formal names antedate the rules. 
The names and non~enclatural history of formal units 
are recorded in compendia maintained by  the Geo- 
logic Names Committee of  the United States Geolog- 
ical Survey, Washington, D. C., by the Committee on  
Stratigraphic Nomenclature of  the Geological Survey 
of Canada, Ottawa, Ontario, by  the Instituto de  Geo- 
logfa, Ciudad Universitaria, MExico, D. F., and  by 
some state geological surveys. Information as t o  the 
status or availability of  names can be obtained from 
these organizations on request. 

ROCK-STRATIGRAPHIC (LITHOSTRATIGRAPHIC) 
UNITS 

NATURE OF ROCK-STRATIGRAPHIC UNITS 

Article 4.-A rock-strat igraphic u n i t  is  a sub-  
division of the rocks in  t h e  ear th 's  c r u s t  dis t in-  
guished and del imited on the basis  of lithologic 
characteristics. 

Remarks. (a) Recognition and defin2ion.-Rock- 
stratigraphic units are recognized and defined by ob- 
servable physical features rather than by inferred geo- 

8 Huxley, T. H., 1862 and 1870, The  anniversary ad- 
dress of the President: Quart. Jour. Geol. Soc. London, 
v. 18, p. xlii, and v. 26, p. xlii-xliv. 

4 Committee on Stratigraphic Nomenclature, 1933, 
Classification and nomenclature of rock unlts: Geol. 
Soc. America Bull., v. 44, pt. 2 (30 Apr.), p. 423-459; 
Am. Assoc. Petroleum Geologists Bull., v. 17, no. 7 
(July), p. 843-863; Am. Assoc. Petroleum Geologists 
Bull., v. 23, no. 7 (July, 1939), p. 1068-1088. 

logic history; boundaries may be placed a t  sharp con- 
tacts or drawn arbitrarily within a zone of gradation. 
Xock-stratigraphic units are essentially the practica: 
units of general geologic work that serve as z, foundation 
for describing and studying lithology, local and regiona: 
structure, stratigraphy, economic resources, and geo- 
logic history. 

(h! 7'ype seclion and cxlenl.-The definiton of a rock- 
strattgraphic unit shoulcl he I~ased on as full knowledge 
as po~siille of its lateral and vertical variations, but for 
Furposcs of non~enclatural stability a type sectior, 
shoul(1 he designated. iixtension of 7. definrd unit to 
separated bodies of rock is ~)ermissil~le only where they 
are homotaxial (Article 2a). 

(C) Independencejranz inferred geologic /rislory.--Con- 
cepts based on inferret1 geologic history or biologic se- 
quencc properly play no part in the tlefinition or tiiffer- 
entiittior! of a rock-stratigraphic unit. Nevertheless, 
fossils may he va lua l~k  as physical critvri;~ in ilefining a 
rock-stratigraphic unit in the sarnc Nay as other ohysi- 
~ a l  constituents; for example, oyster-rich sandstone, 
corluina, algni reel. 

( d )  independence jrom linte con(-ep1s.- .A rock-strati- 
gral)l~ic unit may possess al)~)roxirnatciy isocl~ronous 
l)oundaries, or its 1)oundaries may transgress tinlc hori- 
zons. Co1lcel)ts of time-spans, however mcasured, prop- 
erly play no part in differentiating or determinirig the 
1,oundaries of any rock-stratigraphic unit. ICit!~er rela- 
tively short or relatively long intervals of time niay be 
representc:d by a single rock unit, whether it \K sedi- 
mentary, igneous, or metamorl)hic, but this factor is 
irrelevant to recognition of the unit. The accumulation 
of material assigrled to a particular unit may h;~ve be- 
gun or ended earlier in some localitics than i r i  others; 
also removal of rock material by erosion, either within 
the time span of deposition of the unit or later, may re- 
duce the time-span represented by the unit. The entire 
thickness of a body in some places niay I)e younger than 
the entire thickness of the same body in other places. 
The definition of rock units is thus completely inde- 
pendent of time concepts. 

(e) Surjace form.-In surficial deposits, the construc- 
tional morphologic character, or primary surface form, 
of a rock-stratigraphic unit may I,e a factor in its defini- 
tion, but should be subsidiary to  the character of the 
rock itself. In any rock-stratigraphic unit, erosional 
morphology or secondary surface form may be a factor 
in the recognition of the unit but properly should play 
no part in the definition. 

y> Aquifers, oil sands, coal beds, and  quarry layers 
are, in general, informal units even though named. 
Some such units, however, are stratigraphically signif- 
icant and may be recognized formally as beds, mem- 
bers, o r  formations. The formal names should be pm- 
posed in accordance with Article 10. 

(g) Zone.-As applied to  the designation of rock- 
stratigraphic units, the term "zone" is informal. Exam- 
ples are "producing zone," "mineralized zone," "meta- 
morphic zone," and "heavy-mineral zone" (see Article 
20a). A zone is set off as distinct from surrounding parts 
and may include all or parts of a bed, a member, a for- 
mation, or even a group. 

(12) Cyc1othems.-Cyclical sedimentary sequences 
called cyclothems have been widely recognized in the 
Mid-Continent and other regions. Geographic names 
have been given to many cyclothems. Because the 
criteria for the recognition of cyclothems are irrelevant 
t o  those for recognition of a formation, cyclothems can 
not be regarded as  a part of rock-stratigraphic classihca- 
tion. The  designation "cyclothem" should always be 
applied, if a geographic term is used in this way. Never- 
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theless, the boundaries of an individual cyclothem may 
actually coincide with those of a particular formation. 

(i) Soil is a layer composed of products of weathering 
of pre-existing rocks, which may be of diverse character 
and geologic age. A soil differs in several respects from a 
rock-stratigraphic unit and should not be given formal 
status in the standard rock-stratigraphic classification. 
(See Article 18.) 

Article 5.-Boundaries of rock-stratigraphic 
units are  placed a t  positions of lithologic change. 
Boundaries are  placed a t  sharp contacts or  may 
be fixed arbitrarily within zones of gradation. 
Both vertical a n d  lateral boundaries a re  based on  
the  lithologic criteria tha t  provide the greatest 
unity and  practical utility. 

Remarks. (a) Boundary in a gradational sequence. - 
A named rock-stratigraphic unit is preferably bounded 
by a single lower and a single upper surface so that the 
name does not recur in a normal stratigraphic succes- 
sion. (See remark e.) Where one rock unit passes 
vertically or laterally into another by intergrading or 
interfingering of two or more kinds of rock, the 
boundary is necessarily arbitrary and should be se- 
lected to provide the most practical units. For exam- 
ple, where a shale unit overlies a unit of interbedded 
limestone and shale, the boundary commonly is placed 
at the top of the highest readily traceable limestone 
bed; where a sandstone unit grades upward into shale, 
the boundary may be so gradational as to require 
:ompletely arbitrary treatment. Because of creep, it is 
generally best to define such arbitrary boundaries by 
the highest occurrence of a particular lithologic type, 
rather than the lowest. 

(b) Key beds used jot bo~cndarics.-Key beds may be 
used as boundaries for formal rock:stratigraphic units 
over an area where the internal lithologic character- 
istics of the units remain relatively constant. Even 
though key beds may be traceable beyond the area of 
the diagnostic over-all lithology, an extension of the po- 
tential boundary markers does not alone justify geo- 
graphic extension of a rock-stratigraphic unit. Where 
the rock between key beds becomes drastically differ- 
ent from that of the type locality, a new unit should be 
recognized, even though key beds are continuous. (See 
Article 8b.) 

(c) Mechanically dejnuf boundaries.-The continuing 
development and application of geophysical, geochemi- 
cal, and mineralogic techniques have given rise to prob- 
lems concerning both the vertical and lateral boundaries 
of units defined and identified by these techniques. 
Marker horizons based on electrical and other mechani- 
cally recorded logs may coincide with the boundaries of 
rock-stratigraphic units and help to delineate them (see 
Articles 6b and 13b). Such horizons may be discordant 
.vertically or laterally with those of formal rock strati- 
graphic units. Units established by these techniques are 
considered informal. 

(d) Obscure unconjormity.-A sequence of closely 
similar rocks may not represent continuous deposition, 
but may include an obscure unconformity so that a 
separation into two units may be desirable. If, however, 
no lithologic distinction adequate to define a boundary 
can be made, only one unit should be recognized even 
though it play include rock deposited in different 
epochs, periods, or eras. 

(e) Boundaries in facies change. -Where a unit 
changes laterally through abrupt gradation into or 
intertonping with a markedly different kind of rock 
it may be desirable to propose a new unit. An 

arbitrary boundary, for example, a vertical cut-off, 
may be placed between the two units. Where the area 
of intergradation or intertonguing is sufficiently exten- 
sive, the rocks of mixed lithology may constitute a 
third independent unit. Where tongues (Article 7) of 
formations are mapped separately or otherwise set 
apart without being formally named, the unmodified 
formation name should not be repeated in a normal 
stratigraphic soquence, although the modified name 
may be repeated in such phrases as "the lower tongue 
of Mancos Shale" and "upper tongue of Mancos 
Shale." To show the order of superposition on maps 
and cross sections, the unnamed tongues may be dis- 
tinguished informally by number or letters or by other 
means. 

R A N K S  O F  ROCK-STRATIGRAPHIC UNITS 

Article 6.-The formation is the  fundamental 
unit  in rock stratigraphic classification. A forma- 
tion is a body of rock characterized by lithologic 
homogeneity; i t  is prevailingly but  not necessarily ~. 

tabular a n d  is mappable a t  the  earth's surface or  
traceable in the  subsurface. 

Remarks. (a) Content.-A formation should possess 
some degree of internal lithologic homogeneity or dis- 
tinctive lithologic features. I t  may contain between its 
upper and lower limits (i) rock of one lithologic type, 
(ii) repetitions of two or more lithologic types, or (iii) ex- 
treme heterogeneity of constitution which in itself may 
constitute a form of unity compared to the adjacent 
rock units. 

(b) Distinclive litltologic characteristics may include 
chemical composition and such supplementary features 
as ripple marks, mud cracks, cross-bedding, the pres- 
ence of fossils or unusual minerals, schistose or gncissic 
structure in metamorphic rocks, and texture in igneous 
rocks. A unit distinguishable only by its fossils is not a 
rock-stratigraphic unit but is properly classified as a 
biostratigraphic unit (see Article 4c). Lithology may be 
distinctively reflected by electrical, radioactiGe, seismic, 
or other properties (see Articles 5c and 13b). 

(c) Fundamental unit.-Formations are the basic 
rock-stratigraphic units used in describing and interpret- 
ing the geology of a region. The limits of a formation 
normally are those boundaries of lithologic change that 
give it the greatest practicable unity of constitution. A 
formation may represent a long or short time interval, 
may be composed of materials from one or several 
sources, and may include breaks in the time-strati- 
graphic sequence.- 

(d) Mappability.-Practicability of surface or sub- 
surface mapping is essential in establishing a formation. 
Mappability at the surface is considered as delineation 
at  scales of the order of 1 :25 000. In general. the defini- -~ ~-~ ~ 

tion of a new formation should be h s e d  ipon tested 
mappability, rather than upon a type section alone, 
however completely exposed the type section may he. 

(e) Thickness of a formation is not a determining 
feature in its classification. A formation has three di- 
mensions, and its thickness may range from a feather- 
edge a t  its margin to 5 000 feet or more elsewhere. Also, 
a formation 10 feet thick may be adjacent to another 
l000 feet thick. Exceptionally a formation may be 
mapped as a single line, but obviously a sequence of 
iormations so thin becomes impractical because un- 
map able. (!r Sedimentary rock and extrusive igneous rock that 
are intricately interbedded may be assembled into a 
formation under one name. 

(g) Volcanic rock.-Cartographically distinguishable 
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sequences of volcanic rock should be treated as fornia- 
tions like any stratified sequence of sedimentary rocks. 
(See Articles 9f and 30d.) 

(h) Intrusive igneous rock.-Units composed of in- 
trusive imeous rock that are discriminated by mineral- 
ogic or textural characteristics, or chemical composition, 
m a i  be classed as formations. (See Article 10i.I 

0) Metamorphic rock.-~oimations composed of 
metamorphic rock are, like other formations, dis- 
tinguished primarily by lithologic composition. The 
mineral facies may differ from place to place, but these 
variations do not necessarily require definition of a new 
formation. Metamorphic rocks with relict textures and 
structures that enable the geologist to recognize map- 
pable units should be classified just as  any normal strati- 
graphic sequence. Metamorphic and metasomatic rocks 
not clissifiable by normal stratigraphic methods have 
to be discriminated primarily on their petrographic and 
structural features. (See Article 10j.) 

(j) Complex.-If a mass of rock is composed of di- 
verse types of any class or classes or is characterjzed by 
highly complicated structure, the word "complex" may 
be used as  part of the formal name instead of a litho- 
logic or rank term; for example, Crooks Complex. 

Article 7.-A m e m b e r  is a p a r t  of a fo rmat ion ;  
i t  is n o t  defined b y  specified shape  o r  ex ten t .  A - - 
geographically restricted m e m b e r  t h a t  t e rmina tes  
on all s ides  within a formation m a y  b e  called a 
lentil. A member  t h a t  ex tends  o u t w a r d  beyond 
t h e  m a i n  body  of a formation m a y  be  called a 
tongue.  

Remarks. (a) Designation of members.-Formations 
may be divided into formally defined and named mem- 
hers. I n  some formations, one or more formal members 
are established, while the remainder of the formation is 
undivided or is treated as  one or more unnamed mem- 
bers. If formations are divided into members designated 
solely by lithology (for example, siliceous shale mem- 
ber), or by letter or number, the usage is informal. Al- 
though members normally are in vertical sequence, 
laterally equivalent parts of a formation that differ 
recognizably may also be considered members; for ex- 
ample, the gravel member and the silt member of the 
Bonneville Formation. 

(b) Mapping of members.-A member is established 
when it  is advantageous to recognize a specially de- 
veloped part of a varied formation. A member, whether 
named or unnamed, need not be mappable a t  the scale 
required for formations. Even though all members of a 
formation are locally mappable, i t  does not follow that 
they should be raised to formational rank, because 
multiplicity of formation names may obscure rather 
than clarify relations with other areas. A named mem- 
ber may extend from one formation into another. 

(c) Subdivision of members.-Members may contain 
beds but never members of members. 

Article 8.-A bed is  the smallest  rock-strati- 
g raphic  u n i t  recognized i n  classification. 

Remarks. (a) Informal status of most beds.-The desig- 
nation of individual beds as formally named rock- 
stratigraphic units should generally be limited to certain 
distinctive beds which are particularly useful to recog- 
nize. Coal beds, oil sands, and other beds of economic 
importance are commonly named, but such units and 
their names are not usually a part of formal strati- 
graphic nomenclature. (See Article 4f and 10gh.) 

(b) Key or marker beds.-Widely distributed key beds 
may be named, but these likewise are usually considered 
informal units. Individual key beds may he traced be- 
yond the lateral limits of a particular formal unit. (See 
Article 5b.) 

Article 9.-A group  is t h e  rock-strat igraphic 
u n i t  nex t  higher in r a n k  t h a n  a formation;  a g r o u p  
consists of two or  more  associated formations. 

Remarks. (a) Use and composition.-Groups are recog- 
nized for the purpose of expressing the natural relations 
of associated formations having significant lithologic 
features in common. A group consists wholly of divisions 
defined as  formations; in this respect, it contrasts with a 
formation and its members, for a formation need not be 
divided into members, and, even if a formation contains 
members, not every part of it need be assigned to any 
member. In  some reconriaissance work, the term 
"group" has been applied to  stratigraphic units that ap- 
pear to be divisible into formations but have not yet 
been so divided. 

(b) Change in component formalions.-The compo- 
nent formations of a group are not necessarily every- 
where the same. For example, in the upper part of Glen 
Canyon, Utah, the Glen Canyon Group cornl~rises three 
formations, the Wingate Sandstone, the Kayenta For- 
mation, and the Navajo Sandstone. At Serpents Trail, 
Colorado, it is composed of Wingate and Knyenta. 

(c) Change in rank.-The wedae-out of a component 
formation or formations may justify the reduction of the 
group to formation rank, retaining the same name. 
When a group is extended laterally beyond where it is 
divided into formations, it becomes in effect a forma- 
tion, even if it is still called a group. When a previously 
established formation is broken down into two or more 
component units that are formally .given formation 
rank, the old formation, with its old geographic name, 
should be raised to group status. Raising the rank of the 
unit is preferable to restricting the old name to a part of 
its former limits, because a change in rank leaves the 
sense of the geographic part of the name unchanged. 
(See Article 14b.) 

( d )  Subgroup.-The hierarchy of rock-stratigraphic 
units (group, formation, member) does not always pro- 
vide a sufficient number of categories for the proper 
relative assignment of all units. I n  certain areas stratig- 
raphers have named and defined assemblages of forma- 
tions within already established useful groups and called 
these assemblages subgroups. 

(e) Supergroup.-In certain areas stratigraphers need 
a supergroup; that is, a formal assemblage of related 
groups or of formations and groups. 

( j )  Misure of "series" for group or st~pergro14p.-The 
term "series" has been employed for an assemblage of 
formations or an assemblage of formations and groups, 
especially in the Precambrian, but should no longer be 
so used. These are groups or supergroups. The term 
"series" has also been applied to  a sequence of rocks re- 
sulting from a succession of eruptions or intrusions. In 
this usage "series" is usually preceded hy an adjective 
such a s  eruptive, intrusive, or volcanic to indicate the 
origin of the rock. Here, as  elsewhere in rock-stratig- 
raphy, group should replace "series." Series is a time- 
stratigraphic term that should not be used in a rock- 
stratigraphic scnse. (See Articles 6g and 30d.) 

NOMENCLATURE OF ROCK-STRATIGRAPHIC UNITS 

Article 10.-The formal  n a m e  of a rock-strati- 
g raphic  u n i t  of a n y  r a n k  is  binomial,  consisting of 



COMMISSION 3 r J  NOMENCLATURE 

a geographic n a m e  combined w i t h  E. descript ive 
lithologic t e r m  o r  with t h e  appropr ia te  r a n k  tern: 
alone. Capital izat ion of t h e  initial l e t t e r s  of al l  
words  used i n  fo rming  t h e  n a m e s  of fo rmal  rock- 
s t ra t ig raphic  u n i t s  is  recommended.  

Remarks. (a) Source of geographic name.-The geo- 
graphic name should be the name of a natural or arti- 
ficial feature a t  or near which the rock-stratigraphic 
unit is typically developed. Names derived from such 
changeable sources as  the names of farms or ranches, 
churches, schools, crossroads, and small communities, 
are not entirely satisfactory but are acceptable if no 
others are available. Names for formations or other im- 
portant rock units may be selected from those that can 
be found in an ordinary atlas, or on state or provincial, 
county, forest service, topographic, or similar maps. If a 
name that does not meet this test is used, p~ecise de- 
scription of the place from which the name 1s derived 
should be given. A subsurface unit may be given a farm 
name, if its type locality happens to be in some sparsely 
populated area with few geographic names. A unit 
should not be named from the source of its materials; 
for example, a deposit supposedly derived from the 
Keewatin center should not be called "Eeewatin Drift." 

( b )  Omission o j  part o j  name.-Where frequent repe- 
tition would make a cumbersome style, and omission is 
compatible with clarity, the geographic name, the litho- 
logic term, or the rank term may be used alone; as the 
Burlington," "the limestone," or "the formation," for 
the Burlington Limestone. 

(c) Use of simple lithologu term.-Where a lithologic 
term is used in the name of a rock-stratigraphic unit, 
the simplest generally acceptable term is recommended 
(for example, limestone, sandstone, shale, tuff, granite, 
quartzite, serpentine). Compound terms (for example, 
clay shale, hornblende-microcline-oligoclase granite 
gneiss) and terms that are not in common usage (for 
example, calcirudite, orthoquartzite) should be avoided. 
Combined terms, such as sand and clay, should not be 
used for the lithologic part of the names of rock-strati- 
graphic units, nor should an adjective be used between 
the geographic and the lithologic terms, a s  "Chatta- 
nooga Black Shale" and "Biwabik Iron-bearing Forma- 
tion." 

( d )  A group name customarily combines a geographic 
name with the term "group," and no lithologic designa- 
tion is included; for example, San Rafael Group. 

(e) A jnrmation name consists of the geographic name 
followed by a lithologic designation or by the word 
"formation." Examples: Dakota Sandstone, Mitchell 
Mesa Rhyolite, Monmouth Formation, Fort Covington 
Till. 

(j) A member name combines a geographic term fol- 
lowed by the term "member." Where a lithologic desig- 
nation is useful, it should be included as  part of the 
name (Wetlington Sandstone Member of the Fayette- 
ville Shale). 

(g) Capi(a1izafion.-When geographic names (see re- 
mark h) are applied to such informal units as oil sands 
coal beds, mineralized zones, and informal merhbers (see 
Articles 4f and 8a), the unit term should not be capital- 
ized. A name is not necessarily formal because it is 
capitalized, nor does failure to capitalize a name render 
it informal. Geographic names should be combined with 
t h e  terms "formation" or "group" only in formal no- 
menclature. 

(11) Injnrnlal usage o j  idenlicul geographic names.- 
The application of identical geographic names to several 
minor units in one vertical sequence is considered in- 
formal nomenclature (lower Mount Savage coal, Mount 
Savage fireclay, upper Mount Savage coal, Mount 

Savage rider coal, and Mount Savage sandstone). The  
applicatioc of identical geographic names to the several 
lithologic units constituting a cycle of sedimentation is 
likewise considered informal. 

(i) Znlrusive igneous rock.-In some areas. fc-inz! 
stratigraphic terminology is needed for intrusive igneous 
rocks (see Article 6h). The formal name of an intrusive 
rock body properly consists of 2, geographic term and the 
petrographic name of the dominant roc!r ty  e ;  for ex- 
ample, Goose Lake Granodiorite. "~ike,'' '6stock,'1 
"pluton," "batholith," and other similar names, o; 
more general terms such a s  "intrusion," are not strrti-  
graphic terms; accordingly, the names of such intrusive 
igneous bodies as the Idaho batholith or the Loon Lake 
pluton are not stratigraphic names. 

(j) Metamorplric rock recognized as  a normal strati- 
fied sequence should be classified a s  named groups, for- 
mations, and members, such a s  the Deception Rhyolite, 
a formation of the Ash Creek Group. Metamorphic or 
metasomatic rocks, not classifiable by normal strati- 
graphic methods, should be given a suitable geographic 
name followed by the petrographic term for the domi- 
nant rock of the unit; for example, Baltimore Gneiss. 
(See Article 6i.) 

(k) Misuse of well known ;zame.-h name that sug- 
gests some well known locality, region, or political di- 
vision should not, in general, be applied to  a unit typi- 
cally developed in another less well known locality of 
the same name. For example, it would not be advisable 
t o  use the name "Chicago Formation" for a unit in 
California. 

Article l l .-The rule  of pr io r i ty  should b e  ob- 
served in app ly ing  n a m e s  t o  rock-strat igraphic 
units.  

Remarks. (a) Priority is defined as priority of date of 
publication. Page precedence should decide, a s  in other 
sets of rules governing scientific nomenclature. 

(b) Preservation of well eslablisked name.-A name 
that has become well established should not be dis- 
placed, merely on account of priority, by one not well 
known or only occasionally used. The  term "well estab- 
lished" is difficult to define, but acceptance of a name by 
several authors is generally taken a s  establishing it. 

(c) Duplication of names should be avoided through- 
out North America. A name previously applied to any 
unit should not later be applied to another, unless alter- 
native names are lacking, and then only if geographic 
and stratigraphic separation preclude confusion. Fur- 
thermore, a group and a formation within it should not 
bear the same name (see Article 16d), nor a formation 
and a member within it;  for example, the lower member 
of the Pruett Formation should not be called the 
"lower Pruett member." 

Article 12.-The geographic component  of an 
established rock-strat igraphic n a m e  should n o t  be 
changed. 

Remarks. (a) Difference in  spelling ojgeographic name. 
-A stratigraphic name repeatedly published with spell- 
ing different from that  of its geographic source should 
nevertheless be retained. For example, Bcnnett Shale, 
uniformly used for more than thirty years, should not be 
altered to Bennet Shale on the grounds that the town is 
named Bennet. Stratigraphic names that have been 
spelled variously should be made uniform by adopting 
the form accepted by a majority, whatever the local 
spelling or the original spelling in geological literature. 
This remark should not be construed to require geolo- 
gists of one native tongue to continue to use names pro- 
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posed for their region by geologists of a different tongue 
if these names are absurd or in violation of good taste. 

(b) Change B the name of a geographic feature does not 
entail change of the corresponding name of a strat;- 
graphic unit. The original name of the unit should be 
maintained. For example, Mauch Chunk Shale should 
not be changed to Jim Thorpe Shale because the former 
town of Mauch Chunk is now called Jim Thorpe. 

(c) Disappearance of a geograplzic feature does not en- 
tail the disappearance of the corresponding name of a 
stratigraphic unit. "or example, Thurman Sandstone, 
named from a former village in Pittsburg County, Okla- 
homa, does not require renaming. 

(d) Names i n  different counlries and diJerent lan- 
guages.-Spelling of the geographic component of a 
rock-stratigraphic name should conform to the usage 
recognized in the country that contains the type local- 
ity. I t  should not be altered by conversion into equiva- 
lent hut different words in other languages. For example, 
Cuchillo should not be translated to Knife, and La 
Pefia should retain the tilde; on the other hand, Canyon 
should not he translated as  Caiion. Moreover, a rock 
unit should not be named Montchauve after Bald 
Mountain in Wyoming; the name Bald Mountain is 
preoccupied, and translation is not a proper recourse. It 
is proper, however, to translate the lithologic term or 
rank term; thus, the Edwards Limestone may be called 
Caliza Edwards, and Formaci6n L a  Casita, the L a  
Casita Formation. 

PROCEDURE IN ESTABLISIIINC FORMAI. ROCK- 

STRATIGRAPHIC UNITS 

Article 13.-Establishing a formal rock-strat i -  
g raphic  u n i t  requires  publication in some recog- 
nized scientific rneciium of a definition t h a t  in- 
cludes: (i) s t a t e m e n t  of i n t c n t i o ~ ~  t o  designate a 
formal  u n i t ;  (ii) selection oI name; (iii) definition 
of u n i t  i n  t h e  t y p e  a r e a  with spccific locatioi, of 
t h e  t y p e  sect ion;  (iv) distinguishing cliaractcris- 
tics; (v) definition of bountlaries a n d  contac t  rc- . . 

la t ionships;  (vi) dimensions ant1 s h a p e ;  a n d ,  a:: f a r  
a s  possible, (vii) geologic a g e  a n d  correlation. 

Rentarks. (a) SpeciJc requirements.--The proposed 
unit should be described and defined so clearly that any 
subscquent worker can, without doubt, recognize the 
same unit. The intent to introduce a new name and the 
important facts that led to the discrimination of the 
unit sl~ould he clearly stated. The definition should 
cite the geographic feature from which the name is 
taken. I t  should cite, also, the specific location of one 
or more representative sections near the geographic fea- 
ture. One of these sections should be designated the type 
section, and its description should be included. Specific 
reference to  location in section, to!vnship, and range, or 
other land divisions should be included. An accurate 
map showing the location of the type section is desir- 
able. Where necessary, reference sectibns may be desig- 
nated to supplement the type section, or, when the type 
section is no longer exposed, a principal reference section 
should be established. (See remark i.) T h r  morpholog- 
ical expression of the unit should be described. In  defin- 
ing the boundaries of a unit, it is not suficient merely to 
state that  the top of the X Formation is the base of the 
Y Formation; the Criteria used in drawing the boundary 
skould be discussed explicitly, where possible with ref- 
erence to specific points in the type section or in typical 
sections. 

(b) Addilional requiremenLs for subsurjace units.- 
Subsurface rock units are given formal names only if 
such names are useful in describing the geology of the 
region and if the subsurface section differs materially 
from the equivalent rocks in outcrop. In  proposing a 
new name for a subsurface unit, the well or mine in 
v:hich the type section is present becomes the type lo- 
cality. Subsurface units defined on the basis of exposures 
in mines should be treated similarly to  other subsurface 
units. The following additional data  are desirable: 

(i) Location of the type well or mine by written de- 
scription and map; name of operating company 
or individual; name of farm or lease; date of 
drilling; total depth; surface elevation; and 
depths to top and bottom of the new unit or 
mine level where it is exposed. If all the data 
needed to estal)lish a type section cannot be 
furnished from one well, two or more wells 
should be used. 

(ii) Sample logs of the well, or wells, maps and cross- 
sections of the mine, in written or graphic form, 
or both. The boundaries and subdivisions, if aay, 
of the new unit should be indicated clearly on 
logs or charts. 

(iii) Electrical or other mechanically recorded logs, 
preferably of several wells. The boundaries and 
subdivisions of the new unit should be shown a t  a 
scale large enough to permit full appreciation of 
detail. 

(iv) I.ocation of the depository where sets of cuttings 
or samples and fossil material are available for 
study. Such depositories may be iederal, pro- 
vincial, or state geological surveys, universities, 
and museums with proper facilities. 

(C) b r m  of publication. - The phrase "recognized 
scientific medium" is dii'f'icult t o  determine. Availabili- 
ty to  the scientific public is the chief determining 
factor regardless of size of edition or  form of publica- 
tion, such as type printing. mimeogaphing, or lithog- 
raphy. A publication must bc generally available ei t l~cr  
on request or by purcliasc. Any well-known, regularly 
issued, numbered series, meets this requirc~ncnt. Many 
indc1)endent or irregularly issued publicdtions also 
meet i l ,  thougll some n0tice shoi~ld appear in a nation- 
ally circulated scientific journal. Names propost%d in 
infornlal or rcstrictcd modia, such as Ictters, company 
reports unavailable to  the public, or unpublished ad- 
dresses, theses or dissertations, have n o  status in strati- 
graphic literature. Microlil~ning or publication in news- 
papers and commercial or trade journals is not valid 
publication. (See Article 3.) 

(d) Casual mention of name ins14ficienL.-Casual men- 
tion, such as "the formation a t  Jonesville schoolhouse," 
does not establish a new name, nor does mere use as in a 
table or columnar section or on a map. To  be valid, a 
new name should be duly proposed as  outlined in re- 
mark ,a. 

(e) Publication in abstracts and  pidebooks.  -New 
stratigraphic names should not be Included in an ab- 
stract published separately in advance of a more com- 
plete report, as the essential conciseness of  abstracts 
does not permit full definitions. New stratigraphic 
names should not be introduced in guidebooks. (See 
Article 3.) 

(f) References jor names already established.-Authors 
should refer to  federal and state records of stratigraphic 
names to determine whether a name has been previ- 
ously used. (See Article 3.) 

(g) SurfeGe VS. subsurface names.-It may be possible 
to correlate a named subsurface unit with a named 
surface unit. If the characteristics of both are so similar 
that two names are unnecessary, p.riority and usage 
should determine which is to be appl~ed. 
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(h) Type seclion ncvcr changed.-Type sections can 
not be changed. There inay be more than one typical 
eection but only one type section. 

(i) Rejerence localities may be established to supple- 
ment the type locality. For example, in naming weakly 
consolidated rocks it may be necessary to  designate a 
type area within which the diagnostic relations are 
widely represented, because good exposures are evanes- 
cent. Thus the type locality contains the type section, 
and the type area contains the type locality. Many 
early definitions of stratigraphic units indicate a type 
area or type region without specifying a type section. 

REVISION O F  ROCK-STRATIGRAPHIC CLASSIFICA- 

T I O N  A N D  NOMENCLATURE 

Arlicle 14.-Redefining a rock-strat igraphic 
u n i t  wi thout  changing i t s  n a m e  requires  as much  
justification as establishing a new uni t .  

Remarks. (a) Redefinilion is justifiable where a minor 
change in boundary will make a unit more natural and 
useful. Where revision removes only a minor part of a 
previously established unit, the original name may be 
retained for the major part. 

(b) Undesirable reslric1ion.-When. a unit is divided 
into two or more of the same rank a s  the original, the 
original name should not be employed for any of the di- 
visions. The retention of the old name for one of the 
units would preclude use of the name in a term of 
higher rank. In order to understand an author's mean- 
ing, a later reader must know about the modification 
and its date, and whether the author is following the 
original or the modified usage. For this reason it should 
be normal practice to raise the rank of a unit when it be- 
comes everywhere subdivisible into mappable units. 
(See Article 9c.) 

Article 15.-A change  in t h e  lithologic t e r m  a p -  
plied t o  a rock-strat igraphic uni t 'does n o t  require  
a new geographic t e rm.  

Remark. (a) Clrange in lithologic designation.-Priority 
should not prevent more exact lithologic designation if 
the original designation is not everywhere applicable; 
for example, the term "limestone" in such names as  
Galena I ines tone  and Leadville Limestone may locally 
be inapplicable and therefore changed t o  "dolomite," 
even though the type section may have been correctly 
named. If the lithologic variation warrants neither name 
the term "formation" may be preferable. 

Arlicle 16.-Change in r a n k  of a rock-strat i -  - 
graphic u n i t  does n o t  require  redefinition of i t s  
boundaries  o r  a l terat ion of t h e  geographic p a r t  of 
i t s  name.  

Remarks. (a) Change in rank.-It is possible for a 
member to become a formation or vice versa, and for a 
formation to become a group or vice versa. 

(b) Examples of changes jrom area to area.-The 
Conasauga Shale is recognized as  a formation in Georgia 
and as  a group in eastern Tennessee; the Osgood For- 
mation, Laurel Limestone, and Waldron Shale of Indi- 
ana  are classed as members of the Wayne Formation in 
a part of Tennessee; the Virgelle Sandstone is a forma- 
tion in western Montana and a member of the Eagle 
Sandstone in central Montana. 

(c) Example of change in single area.-It often be- 
comes desirable to  change 'the rank of a unit without 

changing its content of rocks. For example, the Madison 
Limestone of early work in Montana became'in later 
work the Madison Group, containing several forma- 
tions. 

(d) DiJerent geographic name jor ?&nit and its parts.- 
In  changing the rank of a unit, the same name should 
not continue to be applied both to  the unit as  a whole 
and to a part of it. For example, the Astoria Group 
should not contain an Astoria Sandstone, nor the Wash- 
ington Formation, a Washington Sandstone Member. 
(See Article l lc.) 

Article 17.-A n a m e  for a s t ra t ig raphic  u n i t  
- - 

once applied a n d  then a b a n d o n e d  is avai lable  for  
some o t h e r  u n i t  only i f  t h e  n a m e  w a s  introduced 
casually, o r  if i t  h a s  been published o n l y  once  i n  
t h e  last several  decades  a n d  is n o t  in  cur ren t  us- 
age, and if i t s  re introduct ion will cause  n o  con- 
fusion. 

Remarks. (a) Obsolele names.--Authors should refer to  
federal and state records of stratigraphic names to de- 
termine whether a name is obsolete. (See Article 3.) 

(b) Reference to abandoned names.:When it  seems 
useful to refer to an obsolete or abandoned formal name, 
its status is made clear by some such term as "ahan- 
doned" or "obsolete," or by using a phrase such as "La 
Plata Sandstone of Cross (1898)." 

Article 18.-A soil-stratigraphic u n i t  is a soil 
with physical  fea tures  a n d  s t ra t ig raphic  relat ions . . - - 

t h a t  p e r m i t  i t s  consis tent  recognition a n d  m a p -  
ping as a s t ra t ig raphic  un i t .  Soil-stratigraphic 
"nits a r e  d i s t inc t  f r o m  b o t h  rock-strat igraphic 
a n d  pedologic units.  

Remarks. (a) Distinctiorz jrom rock-stratigraphic unils. 
-A soil-stratigraphic unit differs from a rock-strati- 
graphic unit in that  it  is formed for the most part i n  
sitzc from underlying rock-stratigraphic units, which 
may be of diverse composition and geologic age. (See 
Article 4i.) Further, the characteristic features of soil- 
stratigraphic units are the products of surficial weather- 
ing and of the action of organisms a t  a later time and 
under ecologic conditions independent of those that pre- 
vailed while the parent rocks were formed. 

( b )  Distinclion from pedologic units.-Stratigraphic 
relations are an essential element in defining a soil- 
stratigraphic unit but are irrelevant in defining a pedo- 
logic unit. A soil-stratigraphic unit may comprise one or 
more pedologic units or parts of units. 

(c) Requirements for jormal slatus.-A soil-strati- 
graphic unit should be defined on the basis of observable 
physical features and stratigraphic relations a t  a type 
locality and niay be extended as  far as it can be recog- 
nized. Boundaries may Le placed a t  sharp contacts or 
within zones of gradation. The  definition of a soil-strati- 
graphic unit should be based on as  full knowledge a s  
possible of its lateral variations and should be inde- 
pendent of concepts based on geologic history. Soil- 
stratigraphic units may parallel or transgress time 
horizons. 

(d) Rank.-The single rank of soil-stratigraphic 
classification is the soil. 

(e) Names.-Formal names of soil-stratigraphic units 
should be chosen in accordance with the rules that  
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govern naming of rock-stratigraphic units, and should 
not conflict with rock-s t ra t i~ra~hic  or ~edolorric names. 
Names based on subjacent and  superjacent Fock units, 
for example the post-Wilcox pre-Claiborne soil, are in- 
formal. 

NATURE OF BIOSTRATIGRAPHIC UNITS 

Article 19.-A biostrat igraphic uni t  is a body  
of rock s t r a t a  character ized b y  i t s  c o n t e n t  of fos- 
sils con temporaneous  with t h e  deposi t ion of the 
s t r a t a .  

Kemarks. (a) Fossil remains, both plant and animal, 
are widespread in sedimentary rocks, and they provide 
several different kinds of stratigraphic information. Be- 
cause of their complexity and variety, they are particu- 
larly distinctive and identifiable rock constituents. 
Fossils, as the remains of once-living forms, are sensi- 
tive indicators of environment of deposition. Finally, 
owing to the progressive and more or less orderly evolu- 
tion of organisms throughout the Phanerozoic Eon, 
fossils are particularly valuable in time correlation of 
strata and are essential in placing rocks in a world-wide 
geologic-time scale. 

(b)  Con/emporaneity of rock and contained jossi1s.- 
Normally, all fossils contained in a biostratigraphic 
unit are remains of organisms that  lived when the sedi- 
ment surrounding them was deposited. The organisms 
may have been buried i n  siru or transported to their 
place of burial, but in either case they are indigenous in 
the sense of belonging to the deposit as contemporane- 
ous original constituents. For example, well preserved 
leaves of land plants are associated with nearly complete 
articulated crinoids and other marine invertebrates in 
the Keasey Formation (Oligocene?) of northwestern 
Oregon. 

(c) Reworked jossils.-Some sedimentary strata, 
however. contain reworked" fossils derived from older 
rocks. ~ h a m ~ l e s  of fossils clearly not indigenous to the 
rock that contains them are: (i) ,worn silicified Ordo- 
vician fossils in Mississippian deposits of southeastern 
Missouri; (ii) a mixture of weathered and nearly perfect 
Late Cretaceous foraminifers in the Claytone Lime- 
stone (Paleocene) of southern Alabama; and (iii) abun- 
dant Cretaceous pelecypods (Gryphaea) mingled with 
Miocene vertebrates in the Oakville Sandstorre (Mio- 
cene) of southwestern Texas. These adventitious fossils 
may be significant from certain points of view, but they 
are clearly distinct from indigenous remains; they may 
be relevant in identifying a rock-stratigraphic unit, but 
are not relevant in defining a biostratigraphic unit. 

( d )  "Leaked" fossils.-Much less commonly organic 
remains have "leaked" from younger sources. Such 
fossils are younger than the strata that contain them. 
Although stratigraphic leaks are usually easy to recog- 
nize, not all are obvious, and failure to  r e c o q h  them 
may cause serious errors. Examples are: (i) shells of 
Cenozoic mollusks that have burrowed into Cretaceous 
and even into Paleozoic strata; (ii) both microfossils and 
macrofossils that  have been carried from younger for- 
mations through crevices into solution-made cavities in 
older rocks, wherein they are sealed by mineral de- 
posits or sediment. 

(c) Relation o j  biostratigraphic units lo rock-strati- 
graphic units.-Biostratigraphic units are fundamen- 
tally different from rock-stratigraphic units. The  
boundaries of the two may coincide or lie a t  quite differ- 
ent  stratigraphic horizons or cross each other. Where 

fossil remains are so abundant that in themselves they 
become lithologically important, a biostratigraphic unit 
may also be a rock-stratigraphic unit. Moreover, the 
lithologic changes that bound rock-stratinraphic units 
may represent changes in depositional envGoiment that 
are likewise reflected in chanees of fossil assemblaee so 
that the limits of both kinds oYf units closely correstond. 
Similarly, unconformities or breaks in deposition tend 
to concentrate range-zone (biozone) limits a t  horizons 
of lithologic change. 

( j )  Relation of biostratigraphic units to time-strati- 
graphic units.-A biostratigraphic unit is physically 
bounded and extends no farther than the limits of strata 
characterized by a certain fossil or assemblage of fossils. 
Commonly, biostratigraphic evidence is the most useful 
means for determining time-stratigraphic boundaries, 
but criteria for defining biostratigraphic and time- 
stratigraphic units differ fundamentally. 

(g) Ecologic and evolutionary significance.-Because 
fossils reflect both irreversible evolutionary change and 
adaptation to environment, all biostratigraphic units 
are records of both time and facies. 

Article 20.-A zone is  t h e  general basic u n i t  in 
biostrat igraphic classification. It is  defined as a 

- - 

s t r a t u m  o r  body  of s t r a t a  character ized by t h e  oc- 
cur rence  of a fossil t axon  o r  t a x a  f rom o n e  o r  more  
of which it receives i t s  name.  

Remarks. (a) Kinds of zone.-The unmodified term 
"zone" does not define a formal biostratigraphic unit, 
because it has been used indiscriminately for several 
different concepts and does not distinguish between 
them. Moreover, the term "zone" is not confined t o  bio- 
stratigraphy, for it is used in other kinds of stratigraphic 
classification and in other branches of geology (for ex- 
ample, cherty zone, concretionary zone, fault zone, zone 
of flowage, zone of saturation; see Article 4g). Neverthe- 
less, reference to  biostratigraphic zones claims great 
antiquity, if not priority. More specific definition of 
zones is needed to express biostratigraphic concepts ac- 
curately. 

(b) Defini1ion.-A biostratigraphic zone is defined 
solely by the fossils it contains, without reference to  
lithology, inferred environment, or concepts of time. 

(c) Scope of term "zone."-A biostratigraphic zone 
may be based on all its fossils, or it may be based solely 
on the fossils of one phylum, or one class, or one order, 
etc. Thus it is possible to have differing and overlap- 
ping systems of zones variously based on foraminifers, 
or mollusks, or diatoms, or vertebrates, or land plants, 
or combinations of two or more kinds of organic re- 
mains. 

(d) Dimensions of zone.-The scale of zone classifica- 
tion is indefinite and extremely variable. At one ex- 
treme, a zone may be a single local bed with a charac- 
teristic fossil assemblage; a t  the other, it is even pos- 
sible t o  consider all Cenozoic deposits a s  constituting a 
"Zone of Mammals" and all Mesozoic deposits ?.S con- 
stituting a "Zone of Reptiles." 

(e) Subzone.-In places it may be feasible and desir- 
able to  recognize and define zonal units of lower rank. 
These may be designated subzones, and classified as  sub- 
divisions of the zone. I t  is not necessary that an entire 
zone should be divided into subzones. 

( j )  Zon4e.-The smallest recognized subdivision of a 
zone is a zonule. Generally it  consists of a single stratum 
or small thickness of strata. Zonules need not be 
vertically contiguous biostratigraphic units. A zonule 
may be distinguished as a minor component of a zone 
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without dividing the zone into subzones. In  this respect, 
classification and nomenclature of zonules correspond 
to the rock-stratigaphic usage in naming members or 
beds (see Articles 7a and 8a). 

(g) Peak zone.-A peak zone is a special kind of zone, 
characterized by the exceptional abundance of some one 
taxon for which it is named. Peak zones are informal. 
They may represent one or more episodes of exceptional 
proliferation of a taxon, not only in number of indi- 
viduals, but commonly in such respects as great lateral 
spread, or dominance in the entire organic assemblage. 
Various other terms, such as epibole, acme zone, and 
flood zone, have essentially the same meaning as peak 
zone. 

Article 21.-An assemblage zone is a body of 
s t ra ta  characterized by a certain assemblage of 
fossils without regard to their ranges; i t  receives 
i ts  name from one o r  more of these fossils. 

Re~narks. (a) Na~rire.-The bases for recognizing as- 
semblage zones include variations in the fossil taxa, in 
abundance of specimens, or in both. Such variations 
are usually in response to environment though evolu- 
tionary change may be a factor. The assemblage zone 
may indicate ecologic facies or age or both. I t  is, how- 
ever, primarily a grouping of strata according to directly 
observable fossil content. Assemblage zones may be 
based on all the fossils or only on specific kinds. The as- 
semblage on which a specific unit is based should be de- 
fined in a specified section. 

(b) Naming.-The assemblage zone is usually named 
from one or more taxa particularly prominent or diag- 
nostic of the assemblage, although name-givers need 
not be confined to the zone or found in every part of it. 

(c) Example.-The Heterostegina Assemblage Zone of 
the Gulf Coast is an example. 

(d) History.-The faunizone and florizone of Buck- 
man are close in concept to the assemblage zone but 
these names are not generally accepted, and their cor- 
rect definitions are in dispute. Some consider a fauni- 
zone (or florizone) as formed by the overlap of biozones 
(see Article 22h) and as having dominantly time-strati- 
graphic significance; others consider a faunizone (or 
florizone) as a body of strata characterized by a par- 
ticular fauna or flora, regardless of whether it is inferred 
to have time or only environmental significance. As- 
semblage zone as here defined is used without any impli- 
cations as to either time or facies. (See also Article 23.) 

(e) Guide jossi1s.-The fossil or fossils most charac- 
teristic of an assemblage-zone, and those chosen to 
name it, as well as other characteristic fossils in the as- 
semblage, are termed guide fossils. Neither the name- 
givers nor the other guide fossils are necessarily re- 
stricted to the zone, nor are they found in every part of 
it. 

Article 22.-A range zone is a body of strata 
comprising the total horizontal and vertical range - 
of occurrence of a specified taxon. 

Remarks. (a) Nature.-Each taxon has its own indi- 
vidual range zone and thus there are as many range 
zones as there are recognized species, genera, etc. 

(b) Extent.-A range zone comprises the rocks that 
contain the taxon whose name it bears. 

( C )  ~xampfe.  t  he Cardioceras cordatum Range 
Zone is the total body of rock bounded by the vertical 
(stratigraphic) and horizontal (geographic) limits of 
occurrence of Cardioceras cordaturn Range zones do 

not usually coincide with assemblage zones named for 
the same fossil. 

(d) Application.-Range zones are much used in 
time-correlation of strata and have furnished a basis for 
placing rocks in the standard geologic time scale. Be- 
cause the taxa on which range zones are based are arbi- 
trarily defined, the range zones themselves are equally 
arbitrary and far from precise. Obviously, moreover, 
they do not lend themselves to systematic partitioning 
of a stratigraphic section into units without gaps and 
pverlaps, because there are inevitable gaps and overlaps 
m ranges. 

(e) Time value.-The time represented by a range 
zone may be referred to as its time value; for example, 
the time value of the Cardioceras cordaturn Range Zone, 
differs from the time value of the Assemblage Zone of 
Cardioceras cordalum. 

( j )  Scope.-There are no units of lesser or greater 
rank than the range zone to form a hierarchy of terms 
in this kind of biostratigraphic classification, although 
the range zone of a genus is likely to be greater than the 
range zone of any of its constituent species, the range 
zone of a family greater than that of any of its con- 
stituent genera, and so on. 

(g) Local range zone.-The range of a taxon in any 
local section or area is unlikely to be its maximum 
range. A local range zone can be referred to simply as 
the range zone of the taxon in a specific, geographically 
located section or area; for example, "Range zone of 
Dorothia bzillela in Denmark"; 'Lhlegalodon Range zone 
in the Exshaw Creek section." The use of the German 
term "teilzone" or other special terms for a local range 
zone seems unnecessary. Obviously, the summation of 
all the local range zones is the range zone of the taxon. 
There are considerable differences in the span of local 
range zones in different areas because of variations in 
facies, migration time, and other factors. Because all 
local range zones can never be known, the true range 
zone cannot be determined. 

(h )  Synonyms.-In 1902 Buckman coined the term 
"biozone" as a time term indicating the range of a par- 
ticular taxon in geologic time. Arkellvointed out that 
H. S. Williams in 1901 .had already coined the term 
"biochron" for this meaning. Arkell preferrecl to use 
biozone for the deposits formed during the life-span of 
the taxon, but whether the biozone inclutles all deposits 
equivalent in age to the life-span of the taxon or only 
those in which the taxon is actually found is a contro- 
versial question. The term "biozone" has been used 
with all three meanings; hence, it is somewhat confus- 
ing, and the term "range zone" is more readily under- 
stood. The term "teilzone" proposed by Pompeckj is 
replaced hy the term "local range zone" (see Remark g). 

Article 23.-A concurrent-range zone is a zone 
defined b y  the  overlapping ranges of specified 
taxa from one o r  more of which i t  takes i ts  name. 

Remarks. (a) Nature.-The concurrent-range zone is 
one of the most useful kinds of zones. I t  is the principal 
basis of time correlation of strata. The specified taxa 
are only those that form a distinctive association be- 
cause their ranges overlap; that is, some taxa range no 
higher than the zone, others range no lower, and some 
taxa may be confined to it. To have useful significance 
the concurrent-range zone must be defined explicitly 
by naming the taxa on whose overlap the unit is based. 
It is helpful to cite reference localities where the unit is 

6 Arkell, W. J., 1933, The Jurassic System in Great 
Britain: Oxford, p. 22-23. 
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exposed and the chosen taxa are adequately repre- 
sented. 

(b) History.-The concurrent-range zone as  here de- 
fined is the zone generally recognized by stratigraphers 
when they use fossils in attempting time-correlation of 
strata. Such zones are formal zones. Historically this 
usaee is derived from O o ~ e l e  who described "zone" a s  " 
" . . . marked in any one blace by a number of species 
that are constant for it. . . . " (See also Article 21d.) 

(c) Example.-The Bulimina excavata Concurrent- 
range Zone (Paleocene of California) contains the low- 
est known occurrences of Anomalina judas, Bulimina 
excavata, Cibicides fortt~natz~s, plus 73 additional species, 
and the highest known occurrences of Ammodiscus 
glabratzrs, Bzrlimina exiglca, Gyrodina depressa, plus 20 
additional species (V. S. Mallory, 1959). 

NOMENCLATURE OF BIOSTRATIGRAPHIC UNITS 

Article 24.-The n a m e  of a zone, subzone,  or 
zonule consists of t h e  n a m e s  of t h e  character is t ic  
fossil or fossils combined wi th  t h e  appropr ia te  
zone term. 

Remarks. (a) Ambigtcity ojthe unmodified lerm "zone." 
-The formal name of any biostratigraphic unit shoultl 
specify the kind of zone, for the meaning of the unmodi- 
fied term is indefinite. In later references in the same 
paper, however, it is permissible to combine the bio- 
logic name with the unmodified term "zone," if the 
meaning is obvious. 

(b) Capitalization.-The initial letter of formal unit 
terms, except the names of species, used in biostrati- 
graphic classification should be capitalized when part of 
a named unit, in conformity with the usage adopted for 
rock-stratigraphic and time-stratigraphic units. (See 
Articles log and 32.) Examples are the Cardioceras 
cordatum Concurrent-range Zone or Zone of Cardio- 
ceras cordal?rm; the Bolivina Range Zone or Range Zone 
of Bolivina; the Bijericeras bifer Subzone and Oxynoti- 
cerm lymense Subzone of the Oxynoliceras oxynotum 
Concurrent-range Zone, Sinemurian, Lower Jurassic of 
England. 

(c) Generic name.-The formal name of a zone or sub- 
zone that is based upon a certain species should always 
include the generic name also. In  later references to  the 
zone in the same paper, however, it is permissible to  
use only the initial letter of the genus preceding the spe- 
cific name; for example, C. cordatum Zone. 

(d) Formal and informal names.-Biostratigraphic 
units, like those of other categories (rock-stratigraphic, 
time-stratigraphic) may be either formal or informal 
(see Article 3). Formally designated units should be dis- 
tinguished 1,). use of an initial capital letter for the zone 
term (sec Remark I ) ) ,  whereas an informal unit shoul(l 
not t)e so capitalizetl; for example, Cardioceras cordalum 
zone. 

(e) Dzcplicalion of names.-The name of the same fos- 
sil shoultl not he used for both a zone and a subdivision 
of that zone. 

Article 25.-Names of biostrat igraphic u n i t s  
should b e  changed to conform with changes  in 
n a m e s  of t a x a  required by international rules of 
biologic nomencla ture .  

6 Oppel, A., 1856-1858, Die Juraformation Englands, 
Frankreichs und des Siidwestlichen Deutschlands: Stutt- 
gart, p. 3. 

Remark. (a) Reason for change.-The names of bio- 
stratigraphic units should be modified whenever the 
name of the taxon is changed to conform to the inter- 
national rules of nomenclature; otherwise, the biologic 
part of the biostratigraphic name would disagree with 
the name recognized by paleobotanists and paleozoolo- 
gists. Until the changed name of the taxon becomes 
well known, it  is desirable t o  cite both old and new 
names; for example, Hyracolherium ("Eohippus") Con- 
current-range Zone, Merycoidodon ("Oreodon") Range 
Zone. 

NATURE OF TIME-STRATIGRAPHIC UNITS 

Article 26.-A t ime-strat igraphic unit is a sub- - - 
division of rocks considered solely as the record of 
a specific interval  of geologic time. 

Remarks. (a) Definition.-Time-stratigraphic units 
depend fundamentally for definition on actual sections 
or sequences of rock, and without these standards they 
are meaningless. They are material units. Each is the 
record of an interval of time that extended from the be- 
ginning to the ending of its deposition or intrusion. In  
actual practice, the scope of a time-stratigraphic unit 
in its type section or type area usually is made to coin- 
cide with that  of some other kind of stratigraphic unit, 
such as  a biostratigraphic or a rock-stratigraphic unit, 
which thus serves a s  a n  objective reference. Pis time- 
stratigraphic units depend for definition on actual sec- 
tions of rock, care should be taken to define geologic- 
time units in t.erms of time-stratigraphic units and not 
vice versa. 

(b) Principal purposes.-Two principal purposes are 
served by time-stratigraphic classification: (i) correla- 
tion of rocks in one section or zrea with those of others 
on the basis of age equivalence or contemporaneity of 
origin; and (ii) placing the rocks of the earth's crust in a 
systematic geochronologic sequence, so as  to indicate 
theii relative position and age with respect to earth 
history as a whole. 

Article 27.-Boundaries of t ime-strat igraphic 
un i t s  at t h e  t y p e  locality o r  a r e a  are defined by 
object ive criteria. 

Remarks. (a) Definition.-The upper and lower limits 
of all time-stratigraphic units should be defined in the 
rock succession a t  a type section within the type area 
in order to provide a standard for the unit. In the type 
area the boundaries may be based on any features 
thought to be stratigraphically useful or may be desig- 
nated arbitrarily. Preferably, they should set the unit 
apart as representing a significant geologic episode. 
Preferably also, the limits should coincide with such 
horizons in the type section as boundaries of formations 
or biostratigraphic zones. The better these objective 
criteria can be extended laterally as guides to placement 
of the rocks in time, the greater is the geographic ex- 
tent of the area in which the unit can be identified ac- 
curately. Boundaries of time-stratigraphic units in other 
than the type area may fall within rock-stratigraphic 
or biostratigraphic units. 

(b) IIisloric boundaries.-Boundaries of many of the 
older time-stratigraphic units were selected to coincide 
with hiatuses in the rock succession; others were based 
on lithologic change. Further, Lye11 used the relative 
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proportions of living forms among the fossil species for 
classifying Cenozoic rocks into time-stratigraphic units. 

Article 28.-Geographic extension of a t ime- 
s t ra t ig raphic  u n i t  f rom i ts  t y p e  section o r  a r e a  
c a n  be  accomplished on ly  a s  cr i ter ia  of t i m e  
equivalence a r e  avai lable ,  and t h e n  o n l y  wi th in  
t h e  l imits  of accuracy  imposed b y  physical  (in- 
c luding isotopic) o r  paleontologic criteria. 

Remarks. (a) P/tysical criteria.-Physically based cri- 
teria are (i) generally more useful and often more pre- 
cise in local time-correlation and (ii) seldom if ever sur- 
pass paleontologic criteria for world-wide correlation. 
Many physical criteria may be useful; for example, iso- 
topes, products of radioactivity, lithologic similarity, 
paleomagnetism, thermoluminescence, relation to ad- 
jacent strata, relation to  unconformities and to intru- 
sions. 

(b) Paleontologic criteria.-Paleontologic criteria may 
be (i) as  useful and precise as physical for local time- 
correlation; (ii) by virtue of progressive organic evolu- 
tion, they remain the most successful means of world- 
wide correlation of all ranks of Phanerozoic time-strati- 
graphic units. 

(c) Ideal boundaries.-Ideally the boundaries of time- 
stratigraphic units, a s  extended geographically from the 
type section, are isochronous surfaces, representing 
everywhere the same horizon in time; thus, ideally 
these boundaries are independent of lithology, fossil 
content, or any other material bases of stratigraphic 
division. In actual practice, the geographic extension of 
a time-stratigraphic unit is influenced and generally 
controlled by stratigraphic features. 

(d) Radiometry and isotopes.-Age determinations by 
means of isotopic ratios are useful in time-stratigraphic 
correlation. Radiometric and isotope methods are ap- 
plicable to sedimentary rocks that contain a suitable 
authigenic mineral. The radiocarbon method is applic- 
able to Quaternary rocks that contain suitable carbon. 
Isotope n~ethods are applicable to igneous rocks that 
contain a suitable primary mineral in which the normal 
ratio of decay products has not been altered through 
contamination, metamorphism, or other changes. Thus 
some time-stratigraphic units of sedimentary or igneous 
rocks can be approximately extended from their type 
localities. 

(e) Indirect radiometric and isotope methods.-Radi- 
ometry and the study of isotopes may also be used 
where the rock and the dated mineral are not coeval; 
thus, assemblages of volcanic rock and nonvolcanic sedi- 
mentary rock may be placed within maximum and mini- 
mum age limits. The maximum age and minimum age 
of an assemblage may be determined in relation (i) to 
veins, faults, intrusive rocks, and other transecting fea- 
tures, (ii) to  overriding metamorphism, (iii) to  detrital 
minerals within the rock, and (iv) to unconformably 
subjacent igneous and metamorphic rocks. Thus it may 
be possible to group separate bodies of rock, not neces- 
sarily of the same age, into larger time-stratigraphic 
units. 

(f) Precambrian divisions.-Because of difficulties of 
interregional correlation it is not yet possible to  divide 
the Precambrian rocks of North America into widely ap- 
plicable time-stratigraphic units. Several students pre- 
fer to  limit classification and nomenclature of the Pre- 
cambrian to  rock-stratigraphic units. Others advocate 
that  major time-stratigraphic divisions be used in a 
relative sense for a particular region (Lower Precam- 

brian, Upper Precambrian). But some have extended 
such terms, intended for local use, over large areas as  
major time-stratigraphic units (Lower, Middle, and 
Upper Precambrian); and still others have defined ma- 
jor time-stratigraphic units a t  a type locality and have 
attempted to extend them geographically, basing their 
correlations on lithologic similarity, structural simiiar- 
ity, comparison of sequences, and relations to  adjacent 
strata, t o  unconformities, and to intrusions (Archaean, 
Proterozoic). New Precambrian time-stratigraphic units 
should be introduced only when they can be useful for 
inter~egional time-stratigraphy and for geochronology. 

RANKS OF TIME-STRATIGRAPHIC UNITS 

Article 29.-The s y s t e m  is  t h e  fundamenta l  
u n i t  o i  world-wide t ime-strat igraphic classifica- 
tion of Phanerozoic rocks. 

Remarks. (a) Definition and extent.-The bases for 
original definition of the generally adopted geologic sys- 
tems are remarkably varied and haphazard. The defini- 
tion of any time-stratigraphic unit should properly de- 
pend on a clear original designation of a type sequence 
of rocks. This has not been true of the original defini- 
tions of any of the recognized systems. Almost all sys- 
tems began as  rather local units and many of them 
have been extended more or less successfully through- 

'ou t  the world on a time-stratigraphic basis, mainly 
through their fossil content. They have been revised 
and supplemented by work in the type areas and else- 
where. As a result the rocks included in the several sys- 
tems as  now recognized are only partly, or even in- 
directly, related to the sections originally designated. 

(b) Precambrian systems.-In the Precambrian, sys- 
tems still have only local significance. They have not 
been placed in widely accepted orderly succession and 
d o  not serve as  the fundamental units of time-strati- 
graphic classification. 

(c) Subsystem.-Some systems established in Europe 
have been later divided elsewhere into parts for each of 
which the rank of system has been claimed. As a solu- 
tion to some of the resulting difficulties in nomenclature, 
the term "subsystem" has been proposed for these 
parts. 

(d )  Erathem. -Time-stratigraphic units composed of 
a sequence of systems are called erathems; for  ex- 
ample, the Mesozoic Erathem comprises the Triassic 
System, the Jurassic System, and the Cretaceous 
System. 

Article 30.-Series is a t ime-strat igraphic u n i t  
next i n  r a n k  below system. 

Remarks. (a) Definition.-The basis for definition of 
a series should be a clearly designated stratigraphic in- 
terval in a type area, but many of these units have come 
to be adopted quite generally without explicit indica- 
tion of their limits. 

( b )  Extent.-The series may constitute a major unit 
in time correlation, within a province, between prov- 
inces, or between continents. Some are recognized as 
world-wide time-stratigraphic units; others are only 
provincial. 

(c) Intrusive rock.-The term "series" is not re- 
stricted to  stratified rocks but may be applied, to  intru- 
sive rocks in the same time-stratigraphic sense. 

(d) Misuse of term "series. "-In stratigraphic termi- 
nology "senes' should not be applied to rock-strati- 
graphic units. (See Article 9f.) 
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Article 31.-Stage is a time-stratigraphic unit 
next in rank below series. 

Remarks. (a) Use of stage.-The stage is an important 
working unit in time-stratigraphic correlation and clas- 
sification. Commonly it is based on a succession of bio- 
stratigraphic zones; the zones may differ in different 
geographic areas. Stages are often employed to relate 
the various kinds of minor stratigraphic units in one 
geologic section or area to those in another with respect 
to time of origin. 

(b) Substage. -A substage is a subdivision of a stage 
and is the time-stratigraphic unit next in rank below a 
stage. A stage may be completely divided into sub- 
stages or only certain parts of it may be recognized as 
substages. Nomenclatural rules for substages and pro- 
cedures for establishing substages are the same as for 
stages. 

(C) Misuse of term "stage. "-The 1933 Code re- 
marked that in America "stage" is a "time,!erm for 
major subdivisions of the Pleistocene epoch, that by 
"long-continued custom in the United States, the time 
covered by a Pleistocene subdivision of formational 
rank is called a stage, " and that "correlation within" 
the Quaternary System is "based primarily upon the 
concept of widespread climatic changes contempora- 
neous with the several glaciations of the Pleistocene 
epoch." This usage is here excluded from formal strati- 
graphic nomenclature insofar as it conflicts with the 
definition of "stage" as a time-stratigraphic unit and 
with the requirement that "stages" be extended geo- 
graphically on the basis of time-equivalent criteria (see 
Article 39a). The use of "stage ' in the Quaternary 
should be the same as in the older parts of the geologic 
column. 

(d) Chronozone. -The strata equivalent in time-span 
to a biostratigraphic zone or any other zone may often 
constitute a useful time-stratigraphic unit. Such a unit 
may carry the same fossil name as a biostratigraphic 
unit but should always be referred to as a chronozone 
(chronostratigraphic zone) to avoid confusion with the 
auite different conceut of a biostratigraphic zone. 
Thus the biostratigadhic unit Cardioc&as cordatum 
Range Zone is the total body of rock bounded by the 
vertical and horizontal limits of occurrence of Cardio- 
ceras cordatum, whereas the time-stratigraphic unit, 
Cardioceras cordatum Chronozone, is the total body 
of rock formed anywhere during the time-span of the 
Cardioceras cordatum Range Zone, regardless of 
whether or not Cardioceras cordatum is itself present. 

NOMENCLATURE OF TIME-STRATIGRAPHIC UNITS 

Article 32.-A formal time-stratigraphic unit  is - - 
given a binomial name, and the initial letter of 
both terms should be capitalized. 

Remarks. (a) System names.-The existing names that 
are generally accepted for systems have diverse origins, 
and they also have different sorts of endings; for ex- 
ample, Cambrian, Cretaceous, Jurassic, Tertiary. 

(b) Series names.-Series are commonly known either 
by geographic names, for example, Waucoban Series, 
Niagaran Series, or by names of their encompassing 
systems modified by the capitalized adjectives Upper, 
Middle, Loweb for example, Lower Cretaceous Series, 
Middle Devon~an Series. In general a geographic name 
is preferable because it may be tied to a type area. For 
names of geographic origin the adjectival endings -an or 
-ian have been widely used, for example, Cincinnatian 

Series, but it is to use the geographic name 
without any special ending, for example, Cincinnati 
Series. 

(c) Stage names.-The great majority of stage names 
already in use have been based on rock-stratigraphic 
units (groups, formations, members) and bear the names 
of these units, for example, Chemung Stage, Maestrich- 
rian Stage, Claiborne Stage. Preferably a stage should 
have a geographic name not previously used in strati- 
graphic nomenclature, for example, Refugian Stage. 

(d) New names.-Geographic names proposed for 
new time-stratigraphic units should not duplicate those 
used for rock-stratigraphic units. Moreover, two names 
should not be derived from the same place, for example, 
the stage names Bathonian and Bathian. The later vari- 
ant should be regarded as a "stillborn homonym." 

Article 33.-Doubt in the assignment of rocks 
to time-stratigraphic units should be made ex- 
plicit if criteria of time equivalence are  inconclu- 
sive or lacking. (See Article 28.) 

Remark. (a) Expression o j  doubt.-Doubt can be ex- 
pressed in .several ways. (i) If the balance of evidence 
seems to favor one age assignment, the rock may be as- 
signed to a specific time-stratigraphic unit wit h the 
doubt expressed bv .a question mark or by the words 
"probably" or "possibly." (ii) If the evidence suggests 
a pos~tion athwart a time-stratigraphic boundmy, the 
doubt may be expressed (with or without question 
marks) by coupling the names of the two time-strati- 
graphic units with "or," "and," or a hyphen. (iii) If 
the evidence indicates only an upper or a lower limit, 
the assignment should be indicated by the pre!ix 
"pre-" or "post-," for example, pre-Cretaceous, post- 
Cambrian. (iv) I t  is not necessary to make formal time- 
stratigraphic assignments if evideye of age equivalence 
with established units is lacking. 

PROCEDURE I N  ESTABLISHING TIME- 

STRATIGRAPHIC UNITS 

Arliclc 34.-Requirements for establishing a 
time-stratigraphic unit  include (i) statement of 
intention to designate such a unit; (ii) selection 
of name; (iii) definition of boundaries of the  unit  
in the type area with specific reference to desig- 
nated sections; (iv) distinguishing characteristics 
including fossils if present; (v) correlation and age 
relationships; a n d  (vi) publication in a recognized 
scientific medium as specified in Article 13. 

Remark. (a) Invalid names.-Naming a time-strati- 
graphic unit simply by adding "-ann or "-ian" to the 
name of a rock stratigraphic name is improper and does 
not constitute definition of a time-stratigraphic unit. A 
new name so proposed should be considered invalid. 

REVISION OF TIME-STRATIGRAPHIC CLASSIFICATION 

AND NOMENCLATURE 

Article 35.--Redefinition of a time-strati- 
graphic un i t  without changing i ts  name is allow- 
able b u t  requires a s  much justification a s  the  
establishment of a new unit  and demands con- 
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servat ism. Redefinition of sys tems  calls for inter-  
nat ional  agreement .  

Remark. (a) S1rpplernentary sections.-If definition of 
a time-stratigraphic unit is inadequate, it may be re- 
defined and revised by reference to supplenlentary sec- 
tions. (See Article 34.) 

NATURE OF GEOLOGIC-TIME UNITS 

Arlicle 36.-Geologic-time un i t s  a r e  divisions of 
t ime  distinguished on  t h e  basis of t h e  rock record, 
par t icular ly as expressed b y  t ime-strat igraphic 
units. They are not mater ia l  units. 

Remarks. ( U )  Bnz~~zdorics.-Historically the defini- 
tion of a period as a unit of geologic time depended on 
chosen sections in the type area of thc s),stcm, \vhich is 
the correspontling time-stratigraphic unit. The period 
comprised an interval of time defined by the beginning 
and ending of the deposition of the system. T o  define 
~)eriotls rigorously in this manner is to create unnamed 
time units het\\een periods, in other \vords, gaps in 
formal geologic time. By later work sul)plementary sec- 
tions largely or wholly filling the hiatuses have been 
found elsewhere in the world and their rocks, by com- 
mon consent, have been assigned to one or another of 
the contiguous systems. Many of the gaps have thereby 
been essentially filled. Today it is probat~le that lormal 
geologic time as referred to actual rocks is continuous 
or even (as now classified) duplicated. I n  practice, place- 
ment of boundaries of time units is imprecise because of 
imperfect correlation. 

(b) Validily o j  geologic-time uni!s.-The units of ge7- 
logic time are no more valid than the time-stratigraphic 
units on which they are based. (See Articles 26, 27,  ant1 
28.) 

RANKS OF GEOLOGIC-TIME UNITS 

Article 37.-Ranks of geologic-time u n i t s  in 
o rder  of decreasing magni tude  a r e  eon,  e ra ,  period, 
epoch, a n d  age. 

Re~narks. (a) Period, epoclr, and age.--.A period is de- 
fined as the time during which the corresponding sys- 
tem was deposited. Epochs are similarly related to 
series, and ages (in the formal sense), to stages. Because 
some of these words, particularly "age," are often used 
informally, wherever they are used formally in conjunc- 
tion with a DroDer name thev should be ca~i tal ized as 

Remarks. (a) Capitalization.-In naming a formal 
unit ol geologic time the initial letter of each term is 
capitalized, as Devonian Period. (See Article 37a.) 

(b)  Names ojepoc1rs.-If a series name consists of the 
system name preceded by Lower, Middle, or Upper, the 
corresponding epoch name should consist of the period 
name preceded by Early, Middle, or Late; for example, 
Early Devonian Epoch. 

(c) Time intervals represented by unconformities 
should not receive formal names. They should, in gen- 
eral, be referred to  preceding or succeeding stratigraphic 
units by the prefixes pre- and post-; for example, post- 
Laramie interval. Where such convenient names for 
time intervals as "Laramide revolution" are used, they 
should have no part in formal stratigraphic nomencla- 
ture. Similarly, the naming of time intervals repre- 
sented by cycles of erosion that are expressed in present- 
day land forms, for example, "Elk Valley erosion cycle" 
is pern~issible, but such physiographic names have no 
part in formal stratigraphic nomenclature. I t  is gen- 
erally undesirable to use the same geographic name for 
an erosion cycle or erosion surface and for a rock unit; 
for example, "Fremont erosion cycle" in Wyoming and 
"Fremont Limestone" in Cplorado. 

Ariicle 39.-A geologic-climate u n i t  is a n  in- 
ferred tvidespread cl imatic  episode defined f rom 
a subdivision of Q u a t e r n a r y  rocks. 

Remarks. (a) Definition. - A  geologic-climate unit is 
defined from its records, which are bodies of rock, 
soil, and organic material. At any single place the time 
boundaries of the geologic-climate unit are defined by 
the boundaries of some kind of stratigraphic unit. 
Thcse local stratigraphic boundaries may bc iso- 
chronous surfaces, but the dlffcrent stratigraphic 
boundaries that define the limits of the geologic- 
climate unit in different latitudes are not likelv :o be 
isochronous. In th's respect geologic-climate units dif- 
fer from geologic-tinis units, .which are based on tirne- 
stratigrapl~ic units. The locality wherc the geologic- 
clirnaie U-nit is first defined is its typc locality. 

(b) Principal purposes.-Geologic-climate units are 
used (i) in correlating episodes of deposition of Quater- 
nary rocks in different areas, and (ii) in determining the 
historical sequence of events in the Quaternary Period. 

(c) Exten1.-Geologic-clinlate units may be extended 
geographically as far as the record of the geologic 
clinlate can be identified, regardless of changes of 
facies of the rocks, soils, or other materials that consti- 
tute the record. 

noted in ~ r 6 c l e '  38a. Article 40.-Glaciation a n d  interglaciation a r e  ( b )  Era and eon. An era is defined as the time 
during which the corresponding erathem was de- fundamenta l  un i t s  of geologic-climate classifica- 
posited. The Paleozoic Era, Mesozoic Era, and Ceno- t ion;  stade and in te rs tade  a r e  subdivisions of a 
zoic Era are combined into a geologic time unit called glaciation. the Phanerozoic Eon. 

Remcrks. (a) Definitions.--(i) A glaciation was a cli- 
NOMENCLATURE OF GEOLOGIC-TIME UNITS matic episode during which extensive glaciers devel- 

oped, attained a maximum extent, and receded. (ii) An 
Article 3g- -Geogra~hic  o r  o t h e r  n a m e s  used interglaciation was an episode during which the climate 

for period, epoch, and age a r e  identical wi th  those was incompatible with the wide extent of glaciers that 
characterized a glaciation. (iii) A stade was a climatic of t h e  corresponding t ime-strat igraphic u n i t s ;  t h e  episode within a glaciation during which a secondary 

n a m e s  of e ras  a n d  eons a r e  independently fo rmed.  advance of glaciers took place. (iv) An interstade was a 
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climatic episode within a glaciation during which a sec- 
ondary recession or a stillstand of glaciers took place. 

( b )  Nomenclature.-Formal names of geologic-climate 
units should be chosen in accordance with the rules (see 
Article 13) that govern the naming of rock-strati- 
graphic units. A geologic-climate unit may be named 
after a rock-stratigraphic unit, a soil-stratigraphic unit, 
or some other geographically named stratigraphic unit. 
In the type locality of the geologic-climate unit the 
record of its major climatic characteristics should be 
plain, and the evidence of climatic change a t  the lower 
and upper limits should be manifest. 

PROCEDURE FOR AMENDMENT 

Article 41.-Additions or amendments to this 
code may be proposed to the Commission by any  
geologist in writing a t  any time. If accepted for 
consideration by a majority vote of the Commis- 
sion, they may be adopted by a two-thirds vote of 
the Commission a t  an annual meeting not less 
than a year after publication of the proposal. 
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Sociedad Geol6gica Mexicans. . . . . . . . . . . . . .  l ,  jn 1 
Soil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4 i, 18, 39 c 
Soil-stratigraphic units 

Definition. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
Distinction from pedologic units.. . . . . . . . .  18 b 
Distinction from rock-stratigraphic units. . 18 a 
Name. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 c 
Rank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18d 
Requirements for formal status.. . . . . . . . . .  18 c 

Source of geographic name.. . . . . . . . . . . . . .  10 a 
Sources of sediment. . . . . . . . . . . . . . . . . . . .  . l 0  a, 6 c 

. . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  Stade. , .. 40 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Stage 31 

. . . . . . . . . . . . . . . . .  Misuse of term "stage". 31 C 
Use. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 a 

Stock.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 i 
Subdivision of members. . . . . . . . . . . . . . . . . . .  7 c 
Subgroup ........................... .' - 9  d 
Substage . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  1 b 
Subsurtace units. . . . . . . . . . . . . . . . .  .6 d ,  10 a, 13 h,  g 
Subzone.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .20 c, 24 
Suffixes -an and -ian.. . . . . . . . . . . . . . . . . .  .32 b, 34 a 
Supplementary sections.. . . . . . . . . . . . . . . . . . .  35 a 
Surface form.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 e 

. . . . . . . . . . . . . .  Surface vs. subsurface names. 13 g 
Surficial de osits.. . . . . . . . . . . . . . . . . . . . . .  . 4  c, 18 

. . . . . . . . . . . . . . . . .  Synonyms P or peak zone.. 

. . . . . . . . . . . . . . . . .  Synonyms for range-zone. ;; f 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  System 29 

Definition and extent.. . . . . . . . . . . . . . . . . . .  29 a 
Precambrian systems.. . . . . . . . . . . . . . . . . . .  29 b 
Subsystem . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29c  

T 
Teilzone.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 h 
Texture.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 i h  
Thermoluminescence. . . . . . . . . . . . . . . . . . . . . .  28 a 
Theses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13c 
Thickness of a formation. . . . . . . . . . . . . . . . . .  6 e 
Thin formations.. . . . . . . . . . . . . . . . . . . . . . . . .  6 c 
Time boundaries.. . . . . . . . . . . . . . . . . . . . .  .36 a, 39 a 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Time-correlation 
. . . .  . l 9  f, 22 de,  23 a,  26 b, 27 a, 28, 30 b,33 

Time horizons. . . . . . . . . . . . . . . . . . . .  .4 d ,  18 c, 28 de 
Time intervals.. . . . . . . . . . . . . . . .  .6 c, 26, 36 a, 38 c 
Time of origin.. . . . . . . . . . . . . . . . . . . . . . .  .26 a, 31 a 
Time-stratigraphic breaks. . . . . . . . . . . . . . . . . .  6 c 
Time-stratigraphic (Chronostratigraphic) units 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,2,26 
Boundaries. . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 a 
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Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 a  
Geographic extension.. . . . . . . . . . . . . . . . . . .  28 
Historic boundaries. . . . . . . . . . . . . . . . . . . . .  27 b 
Principal purposes. . . . . . . . . . . . . . . . . . . . . .  26 b 
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. . . . . . . . . . . . . . . . .  stratigraphic units. 19 f 
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Typesequence . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 0  
Typewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 b  

U 
Unconformity . . . . . . . . . . . . . . . . . . .  . S  d, 19 d, 28 a/ 
Undesirable restriction in redefining units. . . .  14 b 
United States Geological Survey. . . . . . . .  . l  /n 1, 3  

Geologic Names Committee . . . . . . . . . . . .  3 
Unnamed members. . . . . . . . . . . . . . . . . . . . . . .  7 a 
Unusual minerals.. . . . . . . . . . . . . . . . . . . . . . . .  6 b 

v 
Valid publication. . . . . . . . . . . . . . . . . . . . . . . .  13 cd 
Validity of geologic-time units . . . . . . . . . . . .  36 b 
Veins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 e  
Volcanic rock. . . . . . . . . . . . . . . . . . . . . .  .6 g, 9 j, 28 e 

W 
Weathering.. . . . . . . . . . . . . . . . . . . . . . . . .  . l 8  a, 19 

Williams, H. S.. . . . . . . . . . . . . . . . . . . . . . . . . . .  22 h 

z 
Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4 g, 24 
Zone, biostratigraphic. . . . . . . . . . . . . . . . . . . . .  20 

Acme zone.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 g 
Assemblage zone..  . . . . . . . . . . . . . . . . . . . . . .  21 
Biozone.. . . . . . . . . . . . . . . . . . . . . .  . l 9  e, 21 d ,  22 h 
Concurrent-range zone. . . . . . . . . . . . . . . . . .  23 
Definition. . . . . . . . . . . . . . . . . . . . . . . . . . .  .20,20 ab 
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Faunizone .......................... 
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2 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cherty..  20 a 

Concretionary.. . . . . . . . . . . . . . . . . . . . . . . . .  20 a 
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Flowage, o f .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 a 
Metamorphic. . . . . . . . . . . . . . . . . . . . . . . . . .  
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APPENDIX I1 

STRATIGRAPHIC COMMISSION DISCUSSION 

O F  THE STRATIGRAPHIC CODE: CAPITALIZATION 

(reproduced by p e r m i s s i o n  of the Commission f rom t h e  
Bul le t in  of the A m e r i c a n  Associa t ion of Pe t ro leum Geologis ts  

v. 47, no. 5 (May, 1963) p. 852-853) 





STRAT.!GRAPEIC COMMISSION 

3:SCUSSION O F  THE STRATIGRAPHIC CODE:' CAPITALIZATION 

Prepared for the Commission 
BY GEORGE V. COHEE2 AND JOHN B. PATTONS 

T h e  new stratigraphic code prepared by the Devonian age (informal usage of age) 

American Commission on Stratigraphic Nomen- Pleistocene Series (time-stratigraphic unit) 

clature recommends capitalization of the initial (time unit) 

letters of all words used in forming the names of ~leistocene age (informal usage of age) 
formal rock-stratigraphic units (Article 10, Re- Pleistocene and h c e n t  Series, Epochs 

mark g); capitalization of the initial letter of each Formal series subdivision of a system: 

term in a formal unit of geologic time (Article 38, LOwer, Middle and Upper Ordovician; Early, Mid- 
dle and Late are corresponding formal time 

Remark a ) ;  capitalizatio~i of the initial letter of terms. 
each term in a formal time-stratigraphic unit 
(Article 32); and capitalization of the initial letter 
of formal terms of a biostratigraphic unit, except 
the names of species (Article 24, Remark b). 

The wording of the code intended to make it  
clear that  informal usage of uncapitalized litho- 
logic, time, time-stratigraphic, climate strati- 
graphic and soil names was permissible a t  the 
discretion of the author where such informal usage 
was appropriate. Shades of distinction in meaning 
can thus be attained under the new code that  were 
not previously possible. Discussion of capitaliza- 
tion a t  the Cincinnati and Houston meetings of 
the Commission arrived a t  a consensus that 
accuracy in these distinctions was necessarily' the 
responsibility of the author rather than the editor 
and that  where an author had given conscientious 
attention to observing the intent of the code and 
had so stated in transmitting a manuscript, 
editors should suggest changes in author's cap- 
italization only with caution and with reference 
to the author for final decision. 

Fdr the guidance of authors and editors an 
illustrative list showing appropriate capitaliza- 
tion or non-capitalization of geologic terms is 
appended. 

GEOLOGIC TIME AND TIME-STRATIGRAPHIC UNITS 
Paleozoic Era (time unit) 
Paleozoic time 
Paleowic age (informal usage of age) 
Devonian System (time-stratigrnpbic unit) 
Devonian Period (time unit) 
Devonian time 

Provincial series subdivisions: 
Cincinnatian Series-lower, middle and upper; 

early, middle and late are corresponding informal 
time terms. 

Cenomanian Stage (time-stratigraphic unit) 
Cenomanian .4ge (age is capitalized only when it is 

used formally as a specific geologic-time unit with 
the stage name) 

Cenomanian time 
fossils of the Cenomonian Age 
fossils of Cenomanian age (informal usage of age) 
the Cenomanian and 'Turonian Stages, Ages 
fossils of Cenomanian and Turonian age (informal 

usage of age) 
Cenomanian and Turonian time 
of Midway and \\'ilcox age (informal usage of age) 
Lake Bonneville stage (informal usage of stage) 
of Lake Bonneville age (informal usage of age) 
Des Moines Series (time-stratigraphic unit) 

Ash Creek Grou > 
~ s h  Creek and Alder Croups 
Chinle Formation 
Church Rock Member 
Church Ilock and Owl Rock Members 
Petrified Forest Member 
Sonsela Sandstone Bed 
Chinle and Moenkopi Formations 
Ojo Alamo Sandstone 
Kirtland Shale 
Ojo Alamo and Kirtland Formations 

Examples of capitalization of biostratigraphic terms 
are adequately covered in Article .24, Remark b. 

Chinle sandstone (informal reference to sandstone 
within the Chinle Formation; reference could also 
be made to sandstone of the Chinle Formation) 

New Albanv sandstone (informal reference to a sand- 
' Discussions are freely contributed comments on stone un& within thk New Alhany Shale) 

Reports and Notes of the Commission. ~ d d i t i ~ ~ ~ l  Borden siltstone (informal reference to beds of silt- 
ments or discussion are welcome.-Thomas E. Bolton. m stone within the Borden Group) 
Chairman, American Commission. Catsk~ll lacles 

Chairman, Geologic Names Committee, U. S. Geo- INPORMAI. TIME TERMS 
logical Survey. Time is always considered ill formal. Period is capital- 

* State Geologist, Indiana Geological Survey. ized only with the formal time unit correlative in 
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rank with system. Epoch is  capitalized only with 
the formal time u n ~ t  correlative in rank with 
series. Age is capitalized only with the formal time 
unit correlative in rank with stage. 

GEOLOGIC-CLIMATE UNITS 
Wisconsin Glaciation 
Tazewell Stade 
Two Creeks Interstade 
Sangamon Interglaciation 

Brady Soil 

QUOTED MATERIAL 

Geologic names should be capitalized in material that 
is quoted indirectly from publications in which the 
names were not capitalized by the author, but the 
names should not be capitalized in material quoted 
directly. Geologic names should not be capitalized 
in correlation tables, columnar sections and ma S 
taken directly from publications in which t i e  
names were not capitalized by the author, but if 
the correlation tables, columnar sections and maps 
are modified after the original material by more re- 
cent or additional data the names should be capi- 
talized. 
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ABBREVIATIONS USED IN 
THE GEOLOGICAL SOCIETY OF AMERICA'S 
"BIBLIOGRAPHY AND INDEX OF GEOLOGY" 

SOURCE LIST 

Abidjan, Univ., Dep. Geol.. Ser. Doc ............................... 

Acad. Bras. Cienc., An. .................... .. ......................... 
Acad. Cienc. Artes Barc.. Mem ........................................ 

Acad. Cicnc. Cuba, Inst. Geol.. Ser. Geol. ...................... 

Acad. Cienc. Cuba. Ser. Espeleologica Carsologica ........ 

Acad. Cienc. Cuba, Ser. Oriente ........................................ 
Acad. Cienc. Exactas. Fis. Natur. Madrid. Rev ............... 

Acad. Colomb. Cienc. Exactas, Fis. Natur.. Rev ............. 

Acad. Malgache. Bull. ........................................................ 
................................ Acad. Nac. Cienc. (Cordoba). Misc. 

Acad. Pol. Sci., Bull.. Ser. Sci. Biol ................................... 

Acad. Pol. Sci., Bull., Ser. Sci. Terre ................................ 

Acad. R. Belg., Cl. Sci.. Bull. .............................. .. ......... 

Acad. R. Sci. Outre-Mer, Bull. .......................................... 

Acad. R. Sci.. Outre-Mer, Cl. Sci. Nat. Med., N.S., 
[Mem.] .............................................................................. 

Acad. Sci.. C. R.. Ser. A .................................................... 

Acad. Sci.. C. R.. Ser. B ...................................................... 

Acad. Sci.. C. R.. Ser. C .................................................... 

Acad. Sci., C. R., Ser. D .................................................... 

Acad. Sci. Toulouse. Mem. ..................... .... ................ 

Acad. Sci. USSR. Dokl., Earth Sci. Scct. ........................ 

Abidjan, Universite. Departement de Geologie, Serie 
Documentation. Abidjan. 

Academia Brasileira de Ciencias. Anais. Rio de Janeiro. 
Real Academia de Ciencias y Artcs dc Barcelona. 

Memorias. 
Academia de Ciencias de Cuba. lnstituto de Geologia. 

Serie Geologica. Havana. 
Academia de Ciencias de Cuba. Serie Espeleologica y 

Carsologica. Havana. 
Academia de Ciencias de Cuba. Serie Oriente. Havana. 
Real Academia de Ciencias Exactas. Fisicas y Naturales 

de Madrid. Revista. 
Academia Colombiana de Ciencias Exactas. Fisicas y 

Naturales, Revista. Bogota. 
Academie Malgache. Bulletin. Tananarivr. 
Academia Nacional de  Ciencias. Miscelanea. Cordoba. 

Argentina. 
Academie Polonaise dcs Science. Bulletin. Serie de 

Sciences Biologiques. Warsaw. 
Academie Polonaise des Sciences. Bulletin. Serie des 

Sciences de la Terre (conrinuation of Acadernie 
Polonaise des Sciences. Bullctin, Serie des Sciences 
Geologiques et Geographiques). Warsaw. 

Academie Royale de Belgique. Classc des Scicnccs. 
Bulletin (Koninklijkc Academie van Belgie, Klasse der 
Wetenschappen, Mededelingen). Brussels. 

Academie Royale des Sciences d'Outre-Mer. Bulletin des 
Seances-Koninklijke Academie voor Overzeese 
Wetenschappen. Mededelingen der Zittingen. Brussels. 

Academic Royale des Sciences d'Outre-Mer. Classe des 
Sciences Naturelles et Medicales, N.S., [Memoires] 
(Koninklijke Academie voor Overzeese 
Wetenschappen. [Verhandelingen]). Brussels. 

Academie des Sciences. Comptes Rendus Hebdomaires 
des Seances. Serie A. Sciences Mathematiques. Paris. 

Academie des Sciences, Comptes Rendus Hebdomadaires 
des Seances. Serie B. Sciences Physiques. Paris. 

Academie des Sciences. Comptes Rendus Hebdomadaires 
des Seances. Serie C. Sciences Chimiqucs. Paris. 

Academie des Sciences, Comptes Rendus Hebdomadaires 
des Seanccs, Scrie D. Sciences Naturelles. Paris. 

Academie des Sciences, Inscriptions et Belles-Lettres de 
Toulouse. Memoires. 

Academy of Sciences of thc USSR. DoLlady. Earth 
Sciences Sections (Englislr rranslation of Akademiya 
Nauk SSSR. Doklady). American Geological Institute. 
Washington. D.C. 
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.......................................................................................... 
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Akad. Nauk Arm. SSR, Dokl ............................................. 
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Accademia Nazionale dei Lincei, Atti. Classe di Scienze 
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Taipei. 
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Acta Universitatis Carolinae. Geologica. Prague. 
Acta Universitatis Ouluensis, Series A. Scientiae Rerucn 

Naturalium. Oulu. 
Acta Universitatis Upsaliensis (Abstracts of llppsala 
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