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EDITORIAL PREFACE

The aim of the Treatise on Invertebrate
Paleontology, as originally conceived and
consistently pursued, is to present the most
comprehensive and authoritative, yet com
pact statement of knowledge concerning in
vertebrate fossil groups that can be formu
lated by collaboration of competent special
ists in seeking to organize what has been
learned of this subject up to the mid-point
of the present century. Such work has value
in providing a most useful summary of the
collective results of multitudinous investi
gations and thus should constitute an in
dispensable text and reference book for all
persons who wish to know about remains
of invertebrate organisms preserved in rocks
of the earth's crust. This applies to neo
zoologists as well as paleozoologists and to
beginners in study of fossils as well as to
thoroughly trained, long-experienced pro
fessional workers, including teachers, strati
graphical geologists, and individuals en
gaged in research on fossil invertebrates.
The making of a reasonably complete in
ventory of present knowledge of inverte
brate paleontology may be expected to yield
needed foundation for future research and
it is hoped that the Treatise will serve this
end.

The Treatise is divided into parts which
bear index letters, each except the initial
and concluding ones being defined to in
clude designated groups of invertebrates.
The chief purpose of this arrangement is to
provide for independence of the several
parts as regards date of publication, because
it is judged desirable to print and distribute
each segment as soon as possible after it is
ready for press. Pages in each part will bear

ix

the assigned index letter joined with num
bers beginning with 1 and running consecu
tively to the end of the part. When the parts
ultimately are assembled into volumes, no
renumbering of pages and figures is re
quired.

The outline of subjects to be treated in
connection with each large group of in
vertebrates includes (1) description of mor
phological features, with special reference
to hard parts, (2) ontogeny, (3) classifica
tion, (4) geological distribution, (5) evolu
tionary trends and phylogeny, and (6) sys
tematic description of genera, subgenera,
and higher taxonomic units. In general,
paleoecological aspects of study are omitted
or little emphasized because comprehensive
treatment of this subject is given in the
Treatise on Marine Ecology and Paleoe
cology (H. S. LADD, Editor, Geological So
ciety of America, Memoir 67, 1957), pre
pared under auspices of a committee of the
United States National Research Council.
A selected list of references is furnished in
each part of the Treatise.

Features of style in the taxonomic por
tions of this work have been fixed by the
Editor with aid furnished by advice from
the Joint Committee on Invertebrate Paleon
tology representing the societies which have
undertaken to sponsor the Treatise. It is the
Editor's responsibility to consult with au
thors and co-ordinate their work, seeing that
manuscript properly incorporates features of
adopted style. Especially he has been called
on to formulate policies in respect to many
questions of nomenclature and procedure.
The subject of family and subfamily names
is reviewed briefly in a following section

© 2009 University of Kansas Paleontological Institute



of this preface, and features of Treatise
style in generic descriptions are explained.

In December, 1959, the National Science
Foundation of the United States, through
its Division of Biological and Medical Sci
ences and the Program Director for Sys
tematic Biology, made a grant in the amount
of $210,000 for the purpose of aiding the
completion of yet-unpublished volumes of
the Treatise. Payment of this sum was pro
vided to be made in installments distributed
over a five-year period, with administration
of disbursements handled by the University
of Kansas. Expenditures planned are pri
marily for needed assistance to authors and
may be arranged through approved institu
tions located anywhere. Important help for
the Director-Editor of the Treatise has been
made available from the grant, but no part
of his stipend comes from it. Grateful
acknowledgment to the Foundation is ex
pressed on behalf of the societies sponsoring
the Treatise, the University of Kansas, and
innumerable individuals benefited by the
Treatise project.

FORM OF ZOOLOGICAL NAMES
Many questions arise in connection with

the form of zoological names. These include
such matters as adherence to stipulations
concerning Latin or Latinized nature of
words accepted as zoological names, gender
of generic and subgeneric names, nomi
native or adjectival form of specific names,
required endings for some family-group
names, and numerous others. Regulation ex
tends to capitalization, treatment of particles
belonging to modern proper names, use
of neo-Latin letters, and approved methods
for converting diacritical marks. The mag
nitude and complexities of nomenclatural
problems surely are enough to warrant the
complaint of those who hold that zoology
is the study of animals rather than of names
applied to them.

CLASSIFICATION OF ZOOLOGICAL
NAMES

In accordance with the "Copenhagen
Decisions on Zoological Nomenclature"
(London, 135 p., 1953), zoological names
may be classified usefully in various ways.
The subject is summarized here with intro
duction of designations for some categories
which the Treatise proposes to distinguish

x

in systematic parts of the text for the pur
pose of giving readers comprehension of
the nature of various names together with
authorship and dates attributed to them.

CO-ORDINATE NAMES OF TAXA GROUPS

Five groups of different-rank taxonomic
units (termed taxa, sing., taxon) are dis
criminated, within each of which names are
treated as co-ordinate, being transferable
from one category to another without
change of authorship or date. These are:
(1) species group (subspecies, species) ;
(2) genus group (subgenus, genus); (3)
family group (tribe, subfamily, family,
superfamily; (4) suprafamilial group (sub
order, order, subclass, class, subphylum,
phylum). In groups (I), (2), and (3), the
author of the first-published valid name for
any taxon is held to be the author of all
other taxa in the group which are based on
the same nominate type and the date of
publication for purposes of priority is that
of the first-published name. Thus, if author
A in 1800 introduced the family name X
idae to include 3 genera, one of which is
X-us; and if author B in 1850 divided the
20 genera then included in X-idae into sub
families called X-inae and Y-inae; and if
author C in 1950 combined X-idae with
other later-formed families to make a super
family X-acea (or X-oidea, X-icae, etc.),
the author of X-inae, X-idae and X-acea is
A, 1800, under the Rules. Because tax
onomic concepts introduced by authors B
and C along with appropriate names surely
are not attributable to author A, some
means of recording responsibility of Band
C are needed. This is discussed later in
explaining use of "nom. trans/." Taxa of
group (4) are not regulated by the zoologi
cal Code (1961); they are discussed later
under the heading "Suprafamilial Taxa."

The co-ordinate status of zoological
names belonging to the species group is
stipulated in Art. 46 of the present Rules;
genus group in Art. 43 of the present Rules;
family group in Art. 36 of the present Rules.

ORIGINAL AND SUBSEQUENT FORMS OF
NAMES

Zoological names may be classified accord
ing to form (spelling) given in original
publication and employed by subsequent
authors. In one group are names which are
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entirely identical in original and subsequent
usage. Another group comprises names
which include with the original sub
sequently published variants of one sort or
another. In this second group, it is import
ant to distinguish names which are inad
vertent changes from those constituting
intentional emendations, for they have quite
different status in nomenclature. Also,
among intentional emendations, some are
acceptable and some quite unacceptable
under the Rules.

VALID AND INVALID NAMES

Valid names. A valid zoological name is
one that conforms to all mandatory provis
ions of the Rules. Such names are divis
ible into groups as follows: (1) "inviol
ate names," which as originally published
not only meet all mandatory requirements
of the Rules but are not subject to any sort
of alteration (most generic and subgeneric
names); (2) "perfect names," which as they
appear in original publication (with or
without precise duplication by subsequent
authors) meet all mandatory requirements
and need no correction of any kind but
which nevertheless are legally alterable
under present Rules (as in changing the
form of ending of a super- or supra
familial name); (3) "imperfect names,"
which as originally published and with or
without subsequent duplication meet man
datory requirements but contain defects such
as incorrect gender of an adjectival specific
name (for example, Spironema recta in
stead of Spironema rectum) or incorrect
stem or form of ending of a family-group
name (for example, Spironemidae instead
of Spironematidae); (4) "transferred
names," which are derived by valid emend
ation from either of the 2nd or 3rd
groups or from a pre-existing transferred
name (as illustrated by change of a family
group name from -inae to -idae or making
of a superfamily name); (5) "improved
names," which include necessary as well as
somewhat arbitrarily made emendations
allowable under the Rules for taxonomic
categories not now covered by regulations
as to name form and alterations that are
distinct from changes that distinguish the
4th group (including names derived
from the 2nd and 3rd groups and possi
bly some alterations of 4th group names).

Xl

In addition, some zoological names
included among those recognized as valid
are classifiable in special categories, while
at the same time belonging to one or more
of the above-listed groups. These chiefly
include (7) "substitute names," introduced
to replace invalid names such as junior
homonyms; and (8) "conserved names,"
which are names that would have to be re
jected by application of the Rules except for
saving them in their original or an altered
spelling by action of the International Com
mission on Zoological Nomenclature in ex
ercising its plenary powers to this end.
Whenever a name requires replacement, any
individual may publish a "new name" for
it and the first one so introduced has pri
ority over any others; since newness is tem
porary and relative, the replacement desig
nation is better called substitute name rather
than new name.

It is useful for convenience and brevity
of distinction in recording these groups
of valid zoological names to introduce Latin
designations, following the pattern of
nomen nudum, nomen novum, etc. Accord
ingly, the groups are (1) nomina inviol
ata (sing., nomen inviolatum, abbr., nom.
inviol.); (2) nomina perfecta (sing., nomen
perfectum, abbr., nom. perf.); (3) nomina
imperfecta (sing., nomen imperfectum,
abbr., nom. imperf.); (4) nomina translata
(sing., nomen translatum, abbr., nom.
transl.); (5) nomina correcta (sing., nomen
correctum, abbr., nom. correct.); (6) nom
ina substituta (sing., nomen substitutum,
abbr., nom. subst.); (7) nomina conservata
(sing., nomen conservatum, abbr., nom.
conserv.).

Invalid names. Invalid zoological names
consisting of originally published names
that fail to comply with mandatory pro
visions of the Rules and consisting of inad
vertent changes in spelling of names have
no status in nomenclature. They are not
available as replacement names and they
do not preoccupy for purposes of the Law
of Homonymy. In addition to nomen
nudum, invalid names may be distinguished
as follows: (1) "denied names," which con
sist of originally published names (with or
without subsequent duplication) that do
not meet mandatory requirements of the
Rules; (2) "null names," which comprise
unintentional alterations of names; and (3)
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"vain or void names," which consist of in
valid emendations of previously published
valid or invalid names. Void names do have
status in nomenclature, being classified as
junior synonyms of valid names.

Proposed Latin designations for the indi
cated kinds of invalid names are as follows:
(1) nomina negata (sing., nomen negatum,
abbr., nom. neg.); (2) nomina nulla (sing.,
nomen nullum, abbr., nom. null.); (3)
nomina vana (sing., nomen vanum, abbr.,
nom. van.). It is desirable in the Treatise
to identify invalid names, particularly in
view of the fact that many of the names
(nom. neg., nom. null.) have been con
sidered incorrectly to be junior objective
synonyms (like nom. van.), which have
status in nomenclature.

SUMMARY OF NAME GROUPS

Partly because only in such publications
as the Treatise is special attention to groups
of zoological names called for and partly
because new designations are now intro
duced as means of recording distinctions
explicitly as well as compactly, a summary
may be useful. In the following tabulation
valid groups of names are indicated in bold
face type, whereas invalid ones are printed
in italics.

Definitions of Name Groups
nomen conservatum (nom. conserv.). Name other

wise unacceptable under application of the Rules
which is made valid, either with original or
altered spelling, through procedures specified by
the zoological Code (1961) or by action of 1CZN
exercising its plenary powers.

nomen correctum (nom. correct.). Name with
intentionally altered spelling of sort required or
allowable under the Rules but not dependent on
transfer from one taxonomic category to another
("improved name"). (See Code, Arts. 26-b, 27,
29, 30-a-3, 31, 32-c-i, 33-a; in addition, change
of endings for categories not now fixed by Rules.)

nomen imperfectum (nom. imperf.). Name that as
originally published (with or without subsequent
identical spelling) meets all mandatory require
ments of the Rules but contains defect needing
correction ("imperfect name"). (See Code, Arts.
26-b, 27, 29.)

nomen inviolatum (nom. inviol.). Name that as
originally published meets all mandatory require
ments of the Rules and also is uncorrectable or
alterable in any way ("inviolate name").

nomen negatum (nom. neg.). Name that as orig
inally published (with or without subsequent
identical spelling) constitutes invalid original

spelling and although possibly meeting all other
mandatory requirements of the Rules, is not cor
rectable to establish original authorship and date
("denied name").

nomen nudum (nom. nud.). Name that as origi
nally published (with or without subsequent
identical spelling) fails to meet mandatory re
quirements of the Rules and having no status in
nomenclature, is not correctable to establish orig
inal authorship and date ("naked name").

nomen nullum (nom. null.). Name consisting of
an unintentional alteration in form (spelling) of
a previously published name (either valid name,
as nom. inviol., nom. perf., nom. imperf., nom.
transl.; or invalid name, as nom. neg., nom.
nud., nom. van., or another nom. null.) ("null
name").

nomen perfectum (nom. perf.). Name that as
originally published meets all mandatory require
ments of the Rules and needs no correction of
any kind but which nevertheless is validly alter
able ("perfect name").

nomen substitutum (nom. subst.). Replacement
name published as substitute for an invalid name,
such as a junior homonym (equivalent to "new
name").

nomen trans1atum (nom. transl.). Name that is
derived by valid emendation of a previously
published name as result of transfer from one
taxonomic category to another within the group
to which it belongs ("transferred name").

nomen vanum (nom. van.). Name consisting of
an invalid intentional change in form (spelling)
from a previously published name, such invalid
emendations having status in nomenclature as
junior objective synonyms ("vain or void name").

Except as specified otherwise, zoological
names accepted in the Treatise may be
understood to be classifiable either as nom
ina inviolata or nomina perfecta (omitting
from notice nomina correcta among specific
names) and these are not discriminated.
Names which are not accepted for one
reason or another include junior homo
nyms, a few senior synonyms classifiable as
nomina negata or nomina nuda, and num
erous junior synonyms which include both
objective (nomina vana) and subjective (all
classes of valid names) types; effort to
classify the invalid names as completely as
possible is intended.

NAME CHANGES IN RELATION TO
GROUP CATEGORIES

SPECIFIC AND SUBSPECIFIC NAMES

Detailed consideration of valid emenda
tion of specific and subspecific names is
unnecessary here because it is well under-

xu
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stood and relatively inconsequential. When
the form of adjectival specific names is
changed to obtain agreement with the
gender of a generic name in transferring a
species from one genus to another, it is
never needful to label the changed name
as a nom. transl. Likewise, transliteration of
a letter accompanied by a diacritical mark
in manner now called for by the Rules (as
in changing originally published broggeri
to broeggeri) or elimination of a hyphen
(as in changing originally published cornu
oryx to cornuoryx) does not require "nom.
correct." with it.

GENERIC AND SUBGENERIC NAMES

SO rare are conditions warranting change
of the originally published valid form of
generic and subgeneric names that lengthy
discussion may be omitted. Only elimi.
nation of diacritical marks of some names
in this category seems to furnish basis for
valid emendation. It is true that many
changes of generic and subgeneric names
have been published, but virtually all of
these are either nomina vana or nomina
nulla. Various names which formerly were
classed as homonyms are not now, for two
names that differ only by a single letter (or
in original publication by presence or ab
sence of a diacritical mark) are construed
to be entirely distinct.

Examples in use of classificatory designa
tions for generic names as previously given
are the following, which also illustrate
designation of type-species, as explained
later.
Kurnatiophyllum THOMPSON, 1875 [*K. concentri

cum; SD GREGORY, 1917] [=Kumatiophyllum
THOMPSON, 1876 (nom. null.); Cymatophyllum
THOMPSON, 1901 (nom. van.); Cymatiophyllum
LANG, SMITH & THOMAS, 1940 (nom. van.)].

Stichophyma POMEL, 1872 [*Manon turbinatum
ROMER, 1841; SD RAUFF, 1893] [=Stychophyma
VOSMAER, 1885 (nom. null.); Sticophyma MORET,
1924 (nom. null.)].

Stratophyllum SMYTH, 1933 [*S. tenue] [=Eth
moplax SMYTH, 1939 (nom. van. pro Stratophyl
lum); Stratiphyllum LANG, SMITH & THOMAS,
1940 (nom. van. pro Stratophyllum SMYTH) (non
Stratiphyllum SCHEFFEN, 1933)].

Placotelia OPPLIGER, 1907 [*Porostoma marconi
FROMENTEL, 1859; SD DELAUBENFELS, herein]
[=Plakotelia OPPLIGER, 1907 (nom. neg.)].

Walcottella DELAUB., nom. subst., 1955 [pro Rho
palicus SCHRAMM, 1936 (non FORSTER, 1856)].

Cyrtograptus CARRUTHERS, 1867 [nom. correct.

LAPWORTH, 1873 (pro Cyrtograpsus CARRUTHERS,
(1867), nom. conserv. proposed BULMAN, 1955
(ICZN pend.) ].

FAMILY-GROUP NAMES; USE OF "NOM.
TRANSL."

The Rules now specify the form of end
in~s only for subfamily (-inae) and family
(-ldae) but the Code defines all family
group assemblages (taxa) as co-ordinate
signifying that for purposes of priority ~
name published for a unit in any category
and based on a particular type-genus shall
date from its original publication for a unit
in any category, retaining this priority (and
authorship) when the unit is treated as
belonging to a lower or higher category.
By exclusion of -inae and -idae, respectively
reserved for subfamily and family, the end
ings of names used for tribes and super
families must be unspecified different letter
combinations. These, if introduced subse
quent to designation of a subfamily or fam
ily based on the same nominate genus, are
nomina translata, as is also a subfamily
that is elevated to family rank or a family
reduced to subfamily rank. In the Treatise
it is desirable to distinguish the valid
emendation comprised in the changed end
ing of each transferred family group name
by the abbreviation "nom. transl." and
record of the author and date belonging to
this emendation. This is particularly im
portant in the case of superfamilies, for it
is the author who introduced this taxon
that one wishes to know about rather than
the author of the superfamily as defined by
the Rules, for the latter is merely the
individual who first defined some lower
rank family-group taxon that contains the
nominate genus of the superfamily. The
publication of the author containing intro
duction of the superfamily nomen trans
latum is likely to furnish the information
on taxonomic considerations that support
definition of the unit.

Examples of the use of "nom. transl."
are the following.

Subfamily STYLININAE d'Orbigny, 1851

[nom. transl. EDWARDS & HAIME, 1857 (t'x Stylinidae
D'ORBIGNY, 1851)]

Superfamily ARCHAEOCTONOIDEA
Petrunkevitch, 1949

[nom. transl. PETRUNKEVITCH, 1955 (ex Archaeoctonidae
PETRUNKEVITCH, 1949)]

Xlll
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Superfamily CRIOCERATITACEAE Hyatt, 1900

[nom. transl. WRIGHT, 1952 (ex Crioceratitidae HYATT, 1900)]

FAMILY·GROUP NAMES; USE OF "NOM.
CORRECT."

Valid emendations classed as nomina
correcta do not depend on transfer from
one category of family-group units to anoth
er but most commonly involve correction of
the stem of the nominate genus; in addition,
they include somewhat arbitrarily chosen
modification of ending for names of tribe
or superfamily. Examples of the use of
"nom. correct." are the following.

Family STREPTELASMATIDAE Nicholson, 1889

[nom. correct. WEDEKIND, 1927 (ex Streptelasmidae
NICHOLSON, 1889, nom. imperj.)]

Family PALAEOSCORPIIDAE Lehmann, 19'14

[nom. correct. PETRUNKEVITCH, 1955 (ex Palaeoscorpionidae
LEHMANN, 1944, nom. imperj.) I

Family AGLASPIDIDAE Miller, 1877

[nom. correct. ST~RMER, 1959 (ex Aglaspidae MtLLER, 1877,
nom. imperj.)]

Superfamily AGARICIICAE Gray, 1847

[nom. correct. WELLS, 1956 (ex Agaricioidae VAUGHAN lit
WELLS, 1943, nom. transl. ex Agariciidae GRAY, 1847)]

FAMILY-GROUP NAMES; USE OF "NOM.
CONSERV."

It may happen that long-used family
group names are invalid under strict appli
cation of the Rules. In order to retain the
otherwise invalid name, appeal to ICZN is
needful. Examples of use of nom. conserv.
in this connection, as cited in the Treatise,
are the following.

Family ARIETITlDAE Hyatt, 1874

[nom. correct. HAVG, 1885 (pro Arietidae HYATT, 1875) nom.
conserv. proposed ARKELL, 1955 (lCZN pend.) I

Family STEPHANOCERATIDAE Neumayr,
1875

[nom. correct. FISCHER, 1882 (pro Stephanoceratinen NEU~

MAYR, 1875, invalid vernacular name), nom. conserv. pro
posed ARKELL, 1955 (ICZN pend.) I

FAMILY·GROUP NAMES; REPLACEMENTS

Family-group names are formed by
adding letter combinations (prescribed for
family and subfamily but not now for
others) to the stem of the name belonging
to genus (nominate genus) first chosen as
type of the assemblage. The type-genus

need not be the oldest in terms of receiving
its name and definition, but it must be the
first-published as name-giver to a family
group taxon among all those included. Once
fixed, the family-group name remains tied
to the nominate genus even if its name is
changed by reason of status as a junior
homonym or junior synonym, either objec
tive or subjective. According to the zoo
logical Code, the family-group name re
quires replacement only in the event that
the nominate genus is found to be a junior
homonym, and then a substitute family
group name is accepted if it is formed from
the oldest available substitute name for the
nominate genus. Authorship and date at
tributed to the replacement family-group
name are determined by first publication of
the changed family-group name.

The aim of family-group nomenclature is
greatest possible stability and uniformity,
just as in case of other zoological names.
Experience indicates the wisdom of sus
taining family-group names based on junior
subjective synonyms if they have priority of
publication, for opinions of different work
ers as to the synonymy of generic names
founded on different type-species may not
agree and opinions of the same worker may
alter from time to time. The retention sim
ilarly of first-published family-group names
which are found to be based on junior ob
jective synonyms is less clearly desirable,
especially if a replacement name derived
from the senior objective synonym has been
recognized very long and widely. To dis
place a much-used family-group name based
on the senior objective synonym by disin
terring a forgotten and virtually unused
family-group name based on a junior objec
tive synonym because the latter happens to
have priority of publication is unsettling.
Conversely, a long-used family-group name
founded on a junior objective synonym and
having priority of publication is better con
tinued in nomenclature than a replacement
name based on the senior objective syno
nym.

Replacement of a family-group name may
be needed if the former nominate genus is
transferred to another family-group. Then
the first-published name-giver of a family
group assemblage in the remnant taxon is
to be recognized in forming a replacement
name.

xiv
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FAMILY-GROUP NAMES; AUTHORSHIP
AND DATE

All family-group taxa having names
based on the same type-genus are attributed
to the author who first published the name
for any of these assemblages, whether tribe,
subfamily, or family (superfamily being al
most inevitably a later-conceived taxon).
Accordingly, if a family is divided into
subfamilies or a subfamily into tribes, the
name of no such subfamily or tribe can
antedate the family name. Also, every fam
ily containing differentiated subfamilies
must have a nominate (sensu stricto) sub
family, which is based on the same type
genus as that for the family, and the author
and date set down for the nominate sub
family invariably are identical with those
of the family, without reference as to
whether the author of the family or some
subsequent author introduced subdivisions.

Changes in the form of family-group
names of the sort constituting nomina eor
recta, as previously discussed, do not affect
authorship and date of the taxon concerned,
but in publications such as the Treatise it is
desirable to record the authorship and date
of the correction.

SUPRAFAMILIAL TAXA

International rules of zoological nomen
clature as given in the Code (1961) are
limited to stipulations affecting lower-rank
categories (infrasubspecies to superfamily).
Suprafamilial categories (suborder to phy
lum) are either unmentioned or explicitly
placed outside of the application of zoolog
ical rules. The Copenhagen Decisions on
Zoological Nomenclature (1953, Arts. 59
69) proposed to adopt rules for naming sub
orders and higher taxonomic divisions up to
and including phylum, with provision for
designating a type-genus for each, hopefully
in such manner as not to interfere with the
taxonomic freedom of workers. Procedures
for applying the Law of Priority and Law
of Homonymy to suprafamilial taxa were
outlined and for dealing with the names for
such units and their authorship, with as
signed dates, when they should be trans
ferred on taxonomic grounds from one rank
to another. The adoption of terminations
of names, different for each category but
uniform w"tthin each, was recommended.

The Colloquium on zoological nomen-
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clature which met in London during the
week just before the XVth International
Congress of Zoology convened in 1958
thoroughly discussed the proposals for reg
ulating suprafamilial nomenclature, as well
as many others advocated for inclusion in
the new Code or recommended for exclu
sion from it. A decision which was sup
ported by a wide majority of the partici
pants in the Colloquium was against the
establishment of rules for naming taxa
above family-group rank, mainly because it
was judged that such regulation would un
wisely tie the hands of taxonomists. For
example, if a class or order was defined by
some author at a given date, using chosen
morphologic characters (e.g., gills of pele
cypods), this should not be allowed to
freeze nomenclature, taking precedence
over another later-proposed class or order
distinguished by different characters (e.g.,
hinge-teeth of pelecypods). Even the fixing
of type-genera for suprafamilial taxa might
have small value, if any, hindering taxo
nomic work rather than aiding it. At all
events, no legal basis for establishing such
types and for naming these taxa has yet
been provided.

The considerations just stated do not pre
vent the editor of the Treatise from making
"rules" for dealing with suprafamilial
groups of animals described and illustrated
in this publication. At least a degree of
uniform policy is thought to be needed,
especially for the guidance of Treatise-con
tributing authors. This policy should ac
cord with recognized general practice
among zoologists, but where general prac
tice is indeterminate or nonexistent our
own procedure in suprafamilial nomencla
ture needs to be specified as clearly as pos
sible. This pertains especially to decisions
about names themselves, about citation of
authors and dates, and about treatment of
suprafamilial taxa which on taxonomic
grounds are changed from their originally
assigned rank. Accordingly, a few "rules"
expressing Treatise policy are given here,
some with examples of their application.

(1) The name of any suprafamilial taxon
must be a Latin or latinized uninominal
noun of plural form, or treated as such, (a)
with a capital initial letter, (b) without dia
critical mark, apostrophe, diaeresis, or hy
phen, and (c) if component consisting of a
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numeral, numerical adjective, or adverb
is used, this must be written in full (e.g.,
Stethostomata, Trionychi, Septemchitonina,
Scorpiones, Subselliflorae). No uniformity
in choice of ending for taxa of a given rank
is demanded (e.g., orders named Gorgon
acea, Milleporina, Rugosa, Scleractinia,
Stromatoporoidea, Phalangida).

(2) Names of suprafamilial taxa may be
constructed in almost any way, (a) intended
to indicate morphological attributes (e.g.,
Lamellibranchiata, Cyclostomata, Toxo
glossa), (b) based on the stem of an in
cluded genus (e.g., Bellerophontina, Nau
tilida, Fungiina), or (c) arbitrary combina
tions of letters, (e.g., Yuania), but none of
these can be allowed to end in -idae or -inae,
reserved for family-group taxa. A class or
subclass (e.g., Nautiloidea), order (e.g.,
Nautilida), or suborder (e.g., Nautilina)
named from the stem of an included genus
may be presumed to have that genus (e.g.,
Nautilus) as its objective type. No supra
familial name identical in form to that of a
genus or to another published suprafamilial
name should be employed (e.g., order De
capoda Latreille, 1803, crustacean, and order
Decapoda Leach, 1818, cephalopods; sub
order Chonetoidea Muir-Wood, 1955, and
genus Chonetoidea Jones, 1928). Worthy of
notice is the classificatory and nomenclatural
distinction between suprafamilial and fam
ily-group taxa which respectively are
named from the same type-genus, since one
is not considered to be transferable to the
other (e.g., suborder Bellerophontina Ul
rich & Scofield, 1897; superfamily Bellero
phontacea M'Coy, 1851; family Bellero
phontidae M'Coy, 1851).

(3) The Laws of Priority and Homony
my lack any force of international agree
ment as applied to suprafamilial names, yet
in the interest of nomenclatural stability
and the avoidance of confusion these laws
are widely accepted by zoologists above the
family-group level wherever they do not
infringe on taxonomic freedom and long
established usage.

(4) Authors who accept priority as a
determinant in nomenclature of a supra
familial taxon may change its assigned rank
at will, with or without modifying the
terminal letters of the name, but such
change(s) cannot rationally be judged to
alter the authorship and date of the taxon

as published originally. (a) A name revised
from its previously published rank is a
"transferred name" (nom. transl.J, as illus
trated in the following.

Order CORYNEXOCHIDA Kobayashi, 1935
[120m. transl. MOORE, 1955 (ex suborder Corynexochida

KOBAYASHI, 1935) J

(b) A name revised from its previously
published form merely by adoption of a
different termination, without changing
taxonomic rank, is an "altered name" (nom.
correct.). Examples follow.

Order DISPARIDA Moore & Laudon, 1943
[nom. correct. MOORE, 1952 (pro order Disparata MOORE &

LAUDON, 1943) J

Suborder AGNOSTINA Salter, 1864
[nom. correct. HARRINGTON & LEANZA, 1957 (pro suborder

Agnostini SALTER, 1864) J

(c) A suprafamilial name revised from its
previously published rank with accompany
ing change of termination (which mayor
may not be intended to signalize the change
of rank) is construed to be primarily a nom.
transl. (compare change of ending for fam
ily-group taxa -idae to -inae, or vice versa,
and to superfamily) but if desired it could
be recorded as nom. transl. et correct.

Order ORTHIDA Schuchert & Cooper, 1931
[nom. transl. MOORE, 1952 (ex suborder Orthoidea

SCHUCHERT & COOPER, 1931)]

(5) The authorship and date of nominate
subordinate and superordinate taxa among
suprafamilial taxa are considered in the
Treatise to be identical since each actually
or potentially has the same type. Examples
are given below.

Order ENDOCERIDA Teichert, 1933
[nom. correct. TEICHERT, 1963 (pro order Endoceroidea

TEICHERT, 1933)]

Suborder ENDOcERINA Teichert, 1933
[nom. correct. TEICHERT, 1963 (pro suborder Endoceracea
SCHINDEWOLF, 1935, nom. transl. ex order Endoceroidea

TEICHERT, 1933)]

Subclass ENDOCERATOIDEA Teichert, 1933
[nom. transi. TEICHERT, 1963 (ex superoeder Endoceratoidea
SHIMANSKIY & ZHURAVLEVA, 1961, nom. transl. ex order

Endoceroidea TEICHERT, 1933) 1

(6) A suprafamilial taxon mayor may
not contain a family-group taxon or taxa
having the same type-genus, and if it does,
the respective suprafamilial and family
group taxa mayor may not be nominate
(having names with the same stem). The
zoological Code (Art. 61) affirms that
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"each taxon [of any rank] has, actually or
potentially, its type." Taxa above the fam
ily-group level which may be designated
as having the same type-genus (such desig
nations not being stipulated or recognized
by any articles of the zoological Code) are
considered to have identical authorship and
date if the stem of names employed is the
same (illustrated in preceding paragraph),
but otherwise their authorship and date are
accepted as various. Examples showing
both suprafamilial and familial taxa in a
group of spiders follow.

Class ARACHNIDA Lamarck, 1801
[nom. correct. NEWI'ORT. 1830 (pro class-not family
Arachnidae LAMARCK, 1801) (type, AranellS CUReK, 1757,

validated ICZN, 1948)]

Subclass CAULOGASTRA Pocock, 1893
[type, Araneus CUReK, 1757]

Superorder LABELLATA Petrunkevitch, 1949
[type, Aran<us CLERCK, 1757]

Order ARANEIDA Clerck, 1757
[nom. correct. DALLAS, 1864 (pro Araneidea BLACKWALL,

1861, pro Araneides LATREILLE, 1801. pro Aranei CLERCK,

1757, validated ICZN, 1948) (type, Aranms CLEacK, 1757)]

Suborder DlPNEUMONINA Latreille, 1817
[nom. correct. PETRUNKEVITCH, 1955 (pro Dipneumones

LATREILLE, 1817) (type, Aran<us CLERCK, 1757)]

Division TRIONYCHI Petrunkevitch, 1933
[type, Araneus CLEacK, 1757]

Superfamily ARANEOIDEA Leach, 1815
[nom. trans!. PETRUNKEVITCH, 1955 (ex Araneides LEACH,

1815) (type, Araneus CLERCK, 1757)]

Family ARANEIDAE Leach, 1815
[nom. correct. PETRUNKJ::VITCH, 1955 (pro Araneadae LEACH,

1819, pro Araneides LEACH. 1815) (type, Araneus CLERCK.
1757) J

Subfamily ARANEINAE Leach, 1815
[nom. transl. SIMON, 1892 (ex Ataneidae LEACH, 1815)

(type, Araneus CURCK, 1757)]

TAXONOMIC EMENDATION

Emendation has two measurably distinct
aspects as regards zoological nomenclature.
These embrace (1) alteration of a name
itself in various ways for various reasons,
as has been reviewed, and (2) alteration of
taxonomic scope or concept in application
of a given zoological name, whatever its
hierarchical rank. The latter type of emen
dation primarily concerns classification
and inherently is not associated with change
of name, whereas the other type introduces
change of name without necessary expan
sion, restriction, or other modification in
applying the name. Little attention gener-

ally has been paid to this distinction in
spite of its significance.

Most zoologists, including paleozoologists,
who have signified emendation of zoolog
ical names refer to what they consider a
material change in application of the name
such as may be expressed by an importantly
altered diagnosis of the assemblage covered
by the name. The abbreviation "emend."
then may accompany the name, with state
ment of the author and date of the emenda
tion. On the other hand, a multitude of
workers concerned with systematic zoology
think that publication of "emend." with a
zoological name is valueless, because more
or less alteration of taxonomic sort is intro
duced whenever a subspecies, species, genus,
or other assemblage of animals is incorpor
ated under or removed from the coverage
of a given zoological name. Inevitably asso
ciated with such classificatory expansions
and restrictions is some degree of emenda
tion affecting diagnosis. Granting this, still
it is true that now and then somewhat
radical revisions are put forward, generally
with published statement of reasons for
changing the application of a name. To
erect a signpost at such points of most sig
nificant change is worthwhile, both as aid
to subsequent workers in taking account of
the altered nomenclatural usage and as indi
cation that not to-be-overlooked discussion
may be found at a particular place in the
literature. Authors of contributions to the
Treatise are encouraged to include records
of all specially noteworthy emendations of
this nature, using the abbreviation"emend."
with the name to which it refers and citing
the author and date of the emendation.

In Part G (Bryozoa) and Part D (Pro
tista 3) of the Treatise, the abbreviation
"emend." is employed to record various
sorts of name emendations, thus conflicting
with usage of "emend." for change in tax
onomic application of a name without
alteration of the name itself. This is objec
tionable. In Part E (Archaeocyatha, Por
ifera) and later-issued divisions of the
Treatise, use of "emend." is restricted to its
customary sense, that is, significant altera
tion in taxonomic scope of a name such as
calls for noteworthy modifications of a
diagnosis. Other means of designating
emendations that relate to form of a name
are introduced.

XVll

© 2009 University of Kansas Paleontological Institute



STYLE IN GENERIC DESCRIPTIONS

CITATION OF TYPE-SPECIES

The name of the type-species of each
genus and subgenus is given next following
the generic name with its accompanying
author and date, or after entries needed for
definition of the name if it is involved in
homonymy. The originally published com
bination of generic and trivial names for
this species is cited, accompanied by an
asterisk (*), with notation of the author
and date of original publication. An excep
tion in this procedure is made, however, if
the species was first published in the same
paper and by the same author as that con
taining definition of the genus which it
serves as type; in such case, the initial letter
of the generic name followed by the trivial
name is given without repeating the name
of the author and date, for this saves needed
space. Examples of these two sorts of cita
tions are as follows:

Diplotrypa NICHOLSON, 1879 [*Favosites petropoli-
tanus PANDER, 1830].

Chainodictyon FOERSTE, 1887 [*C. laxum].

If the cited type-species is a junior synonym
of some other species, the name of this
latter also is given, as follows:

Acervularia SCHWEIGGER, 1819 [*A. baltica
(=*Madrepora ananas LINNE, 1758)].

It is judged desirable to record the man
ner of establishing the type-species, whether
by original designation or by subsequent
designation.

Fixation of type-species originally. The
type-species of a genus or subgenus, accord
ing to provisions of the Rules, may be fixed
in various ways originally (that is, in the
publication containing first proposal of the
generic name) or it may be fixed in speci
fied ways subsequent to the original publi
cation. Fixation of a type-species originally
may be classified as automatic if the new
genus was introduced for a single species
(monotypy), or if the names of species re
ferred to the genus are objectively synony
mous. In addition, fixation of a type-species
originally may be established in several ways
by original designation, as by explicit state
ment given by an author, by use of typus or
typicus as a new specific name, and by ab
solute tautonymy (e.g., M esolobus mesolo-

bus). According to convention adopted in
the Treatise, the absence of indication as to
the manner of fixing the type-species is to
be understood as signifying fixation of the
type-species in one way or another origin
ally. Where an author wishes to specify the
mode of original fixation, however, this may
be done by such abbreviations as "M"
(monotypy), "OS" (objective synonymy),
and "OD" (original designation), the first
and last-mentioned being most common
and the other very rare.

Fixation of type-species subsequently. The
type-species of many genera are not deter
minable from the publication in which the
generic name was introduced and therefore
such genera can acquire a type-species only
by some manner of subsequent designation.
Most commonly this is established by pub
lishing a statement naming as type-species
one of the species originally included in the
genus, and in the Treatise fixation of the
type-species in this manner is indicated by
the letters "SD" accompanied by the name
of the subsequent author (who may be the
same person as the original author) and the
date of publishing the subsequent designa
tion. Some genera, as first described and
named, included no mentioned species and
these necessarily lack a type-species until a
date subsequent to that of the original pub
lication when one or more species are as
signed to such a genus. If only a single
species is thus assigned, it automatically be
comes the type-species and in the Treatise
this subsequent monotypy is indicated by
the letters "SM." Of course, the first publi
cation containing assignment of species to
the genus which originally lacked any in
cluded species is the one concerned in fixa
tion of the type-species, and if this named 2
or more species as belonging to the genus
but did not designate a type-species, then a
later "SD" designation is necessary. Ex
amples of the use of "SD" and "SM" as
employed in the Treatise follow.

Hexagonaria GURICH, 1896 [*Cyat/lop/lyllum hexa
gonum GOLDFUSS, 1826; SD LANG, SMITH &

THOMAS, 1940].
Muriceides STUDER, 1887 [*M. fragilis WRIGHT &

STUDER, 1889; SM WRIGHT & STUDER, 1889].

Another mode of fixing the type-species
of a genus that may be construed as a special
sort of subsequent designation is action of
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the International Commission on Zoological
Nomenclature using its plenary powers.
Definition in this way may set aside appli
cation of the Rules so as to arrive at a deci
sion considered to be in the best interest of
continuity and stability of zoological nomen
clature. When made, it is binding and com
monly is cited in the Treatise by the letters
"ICZN," accompanied by the date of an
nounced decision and (generally) reference
to the appropriate numbered Opinion.

HOMONYMS

Most generic names are distinct from
all others and are indicated without am
biguity by citing their originally published
spelling accompanied by name of the
author and date of first publication. If
the same generic name has been applied
to 2 or more distinct taxonomic units,
however, it is necessary to differentiate
such homonyms, and this calls for dis
tinction between junior homonyms and
senior homonyms. Because a junior homo
nym is invalid, it must be replaced by
some other name. For example, Callopora
HALL, 1851, introduced for Paleozoic trep
ostome bryozoans, is invalid because GRAY
in 1848 published the same name for Cre
taceous-to-Recent cheilostome bryozoans,
and BASSLER in 1911 introduced the new
name Hallopora to replace HALL'S homo
nym. The Treatise style of entry is:

Hallopora BASSLER, 1911, nom. Stlbst. [p"o Callo-
para HALL, 1851 (non GRAY, 1848)].

In like manner, a needed replacement gen
eric name may be introduced in the Trea
tise (even though first publication of
generic names otherwise in this work is
avoided). The requirement that an exact
bibliographic reference must be given for
the replaced name commonly can be met in
the Treatise by citing a publication re
corded in the list of references, using its
assigned index number, as shown in the
following example.

Mysterium DELAUBENFELS, nom. subst. [pm Mys
triunJ SCHRA~"'EN, 1936 (ref. 40, p. 60) (non
ROGER, 1862)] [OMystrillm poroStlm SCHRAM
MEN, 1936].

For some replaced homonyms, a footnote
reference to the literature is necessary. A

senior homonym is valid, and in so far as
the Treatise is concerned, such names are
handled according to whether the junior
homonym belongs to the same major taxo
nomic division (class or phylum) as the
senior homonym or to some other; in the
former instance, the author and date of the
junior homonym are cited as:

Diplophyllum HALL, 1851 [lion SOSHKINA, 1939]
toD. eaespitoStlm].

Otherwise, no mention of the existence of
a junior homonym generally is made.

Homonyms by misidentification. When
an author uses a generic name for species
not congeneric with the type-species, it is
ne.edful to record the misuse of the gen
enc name, even though this is only deter
minable subjectively. In the Treatise hom
onyms by misidentification are cited in
synonymies as illustrated in the following
example.

Asmussia PACHT, 1849 [OA. membranacea] [=Posi
donomya PACHT, 1852 (non BRONN, 1834); Es
theria JONES, 1856 (non ROBINEAU-DESVOIDY, 1830;
nee RUEPPELL, 1837)].

Synonymic homonyms. An author some
times publishes a generic name in two or
more papers of different date, each of which
indicates that the name is new. This is a
bothersome source of errors for later work
ers who are unaware that a supposed first
publication which they have in hand is not
actually the original one. Although the
names were separately published, they are
identical and therefore definable as homo
nyms; at the same time they are absolute
synonyms. For the guidance of all con
cerned, it seems desirable to record such
names as synonymic homonyms and in the
Treatise the junior one of these is indicated
by the abbreviation "jr. syn. hom."

Identical family-group names not infre
quently are published as new names by dif
ferent authors, the author of the later-intro
duced name being ignorant of previous pub
lication(s) by one or more other workers.
In spite of differences in taxonomic con
cepts as indicated by diagnoses and group
ing of genera and possibly in assigned rank,
these family-group taxa are nomenclatural
homonyms, based on the same type-genus,
and they are also synonyms. Wherever en
countered, such synonymic homonyms are
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distinguished in the Treatise as III dealing
with generic names.

SYNONYMS

Citation of synonyms is given next fol
lowing record of the type-species and if 2
or more synonyms of differing date are
recognized, these are arranged in chron
ological order. Objective synonyms are
indicated by accompanying designation
"(obj. )," others being understood to con
stitute subjective synonyms. Examples
showing Treatise style in listing synonyms
follow.

Calapoecia BILLINGS, 1865 [*C. anticostiensis; SD
LINDSTRO~[, 1883] [=Columnopora NICHOLSON,
1874; Houghtonia ROMINGER, 1876].

Staurocyclia HAECKEL, 1882 [*5. crt/ciata HAECKEL,
1887] [=Coccostaurtls HAECKEL, 1882 (obj.);
Plwcostaurtls HAECKEL, 1887 (obj.)].

A synonym which also constitutes a homo
nym is recorded as follows:

Lyopora NICHOLSON & ETHERIDGE, 1878 [*Palaeo
pora? favosa M'Coy, 1850] [=Liopora LANG,
SMITH & THOMAS, 1940 (non GIRTY, 1915)].

Some junior synonyms of either objective
or subjective sort may take precedence de
sirably over senior synonyms wherever uni
formity and continuity of nomenclature are
served by retaining a widely used but tech
nically rejectable name for a generic assem
blage. This requires action of ICZN using
its plenary powers to set aside the unwanted
name and validate the wanted one, with
placement of the concerned names on appro
priate official lists. In the Treatise citation
of such a conserved generic name is given
in the manner shown by the following ex
ample.

Tetragraptus SALTER, 1863 [nom. correct. HALL,
1865 (pro T etragrapsus SALTER, 1863), nom.
conserv. proposed BULMAN, 1955, lCZN pend.]
[*Fucoides serra BRONGNIART, 1828 (=Grapto
lithus bryonoides HALL, 1858)].

ABBREVIAnONS

Abbreviations used in this division of the
Treatise are explained in the following
alphabetically arranged list.

adj., adjective
aft, affinis (related to)
Afr., Africa, -an
Ala., Alabama
Alb., Albian
Alba., Alberta
Am., America, -n
Anis., Anisian
ant., an terior
apert., apertural
approx., approximately
Apt., Aptian
Arch., Archipelago
Arct., Arctic
Arenig., Arenigian
Arg., Argentina
Ariz., Arizona
Ark., Arkansas
art., article
Artinsk., Artinskian
Ashgill., Ashgillian
auctt., auctorum (of others)
Aus., Austria

Bait., Bal tic
B.C., British Columbia
Belg., Belgium, Belgique
Blackriver., Blackriveran
Boh., Bohemia
BoI., Bolivia
Brit., Britain, British
Bull., Bulletin

Abbreviations

C., Central
ca., circa
Calif., California
Callov., Callovian
Cam., Cambrian
Can., Canada
Canad., Canadian
Caradoc., Caradocian
Carb., Carboniferous
Cam., Carnian
Cenoman., Cenomanian
d., confer (compare)
Chazy., Chazyan
em., centimeter
Coblenz., Coblenzian
Colo., Colorado
Colom., Colombia
cosmop., cosmopolitan
Cret., Cretaceous
Czech., Czechoslovakia

Dev., Devonian
diagram., diagrammatic
Dol., Dolomite
doTS., dorsal
dorsovent., dorsoventral

E., East
ed., edition, editor
e.g., exem pli gratia (for exampIe)
Eifel., EifeIian
emend., emendatus (-a)

xx

Ems., Emsian
endosiph., endosiphuncular
Eng., England
Eoc., Eocene
equiv., equivalent, -s
err., errore (by error)
Est., Estonia
et aI., et alii (and others,

persons)
etc., et cetera (and others,

objects)
Eu., Europe
ext., ex terior

F., Formation
fam., family
fig•• figure, -s
Fr., France, French,

Fran~ais, -e

G.Brit., Great Britain
GeoI., Geology, Geological,

Geologische, etc.
Ger., Germany, German
Givet., Givetian
Gr., Group
GreenI., Greenland

Hauteriv., Hauteriyian
H'st., History
HolI., Holland
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hom., homonym
Hung., Hungary, Hungarica

ICZN, International Commission
on Zoological Nomenclature

i.e., id est (that is)
III., Illinois
iIIus., illustration, -s
In., Inner
incl., including
indet., indetermined
Ind., Indiana
Ire., Ireland
Is., Island, -s

jr., junior
Jur., Jurassic

Kans., Kansas
Kazakh., Kazakhstan
Kimmeridg., Kimmeridgian
Kinderhook., Kinderhookian
Ky., Kentucky

L., Low., Lower
Ladin., Ladinian
lat., lateral
Leonard., Leonardian
Lias., Liassic
Lith., Lithuania
Llandeil., Llandeilian
Llanvirn., Llanvirnian
long., longitudinal
Ls., Limestone
Ludlov., Ludlovian

m., meter
M., Mid., Middle
M, monotvpy
Maastricht., Maastrichtian
Madag., Madagascar
mag., magnification
Man., Manitoba
max., maximum
Md., Maryland
Me., Maine
med., median
Mem., Memoir, -s
Mem., Memoire
Meramec., Meramecian
Mex., Mexico
Mich., Michigan
Minn., Minnesota
Mio., Miocene
M:ss., Mississippi, Mississippian
mm., millimeter, -s
Mo., Missouri
Mus., Museum

n., new
N., North
N.Am., North America, -n
Namur., Namurian
Nat., Natural
Natl., National
NE., Northeast
Neb., Nebraska
Neocom., Neocomian
Neth., Netherlands
Nev., Nevada

Newf., Newfounuland
Niag., Niagaran
N.J., New Jersey
N.Mex., New Mexico
no., number
nom. conserv., nomen conserva~

tllm (comerved name)
nom. correct., nomen correcttlm

(corrected or intentionally al
tered name)

nom. imperf., nomen imperfec
ttlm (imperfect name)

nom. neg., nomen negattlm (re
jected name)

nom. nov., nomen no/'tlm (new
name)

nom. nud., nomen nudum
(naked name)

nom. null., nomen ntilltim
(null, void name)

nom. subst., nomen mbsliltlltlm
(substitute name)

nom. transl., nomen translattlm
(transferred name)

nom. van., nomen vanum (vain,
void name)

Nor., Norian
NW., Northwest
N.Y., New York

0., Ocean
obj., objective
00, original designation
Okla., Oklahoma
Oligo., Oligocene
Ont., Ontario
Opin., Opinion
Ord., Ordovician
orig., original

p., page, -s
Pa., Pennsylvania
Pac., Pacific
Pak., Pakistan
Paleoc., Paleocene
Paleog., Paleogene
Paleoz., Paleozoic
pend., pending
Penin., Peninsula
Penn., Pennsylvanian
Perm., Permian
pI., plate, Os, plural
Pleist., Pleistocene
Pol., Poland
Port., Portugal
post., posterior
Prov., Province
pt., part, -s
publ., published

Que., Quebec
Queensl., Queensland

Rec., Recent
reconstr., reconstructed, -ion
reg., region
Rept., Report
Richmond., Richmondian

S., South, Sea

XXI

Scot., Scotland
Scyth., Scythian
SO, subsequent designation
S.Dak., South Dakota
SE., Sou theast
sec., section, -5

Senon., Senonian
ser., series, serial, etc.
Sh., Shale
Shrops., Shropshire
Sib., Siberia
Siegen., Siegenian
Sil., Silurian
siph., siphuncle
s.l., s.lat., senm lalo (in the wide

sense, broadly defined)
SM, subsequent monotypy
Somali., Somaliland
sp., species
Sp., Spain
Spitz., Spitzbergen
sr., senior
ss., s.str., senm stricto (in the

strict sense, narrowly defined)
St., Saint
subfam., subfamily
subj., subjective
superfam., superfamily
suppl., supplement
surf., surface
SW., Southwest
Swed., Sweden
syn., synonym

Tasm., Tasmania
Tenn., Tennessee
Terr., Territory, -ies
Tert., Tertiary
Tex., Texas
Tithon., Tithonian
Tournais., Tournaisian
transl., translated, translation
transv., transverse
Trenton., Trentonian
Trias., Triassic

V., Vp., Vpper
Vniv., Universiuad, Universita,

Universitiit, Universite, Uni
versitets, V niversity

V.S., United States
USA, United States (America)
VSSR, Union of Soviet Socialist

Republics

v., volume, -s
Va., Virginia
var., variety
Venez., Venezuela
vent., ventral
ventrolat., ventrolateral
Vise., Visean
Vt., Vermont

Wash., Washington
Wenlock., Wenlockian
Westphal., Westphalian
Wis., Wisconsin
Wyo., Wyoming

Yugo., Yugoslavia
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REFERENCES TO LITERATURE

Each part of the Treatise is accompanied
by a selected list of references to paleon
tological literature consisting primarily of
recent and comprehensive monographs
available but also including some older
works recognized as outstanding in im
portance. The purpose of giving these ref
erences is to aid users of the Treatise in
finding detailed descriptions and illustra
tions of morphological features of fossil
groups, discussions of classifications and
distribution, and especially citations of more
or less voluminous literature. Generally
speaking, publications listed in the Treatise
are not original sources of information con
cerning taxonomic units of various rank but
they tell the student where he may find
them; otherwise it is necessary to turn to
such aids as the Zoological Record or
NEAvE's Nomenclator Zoologicus. Refer
ences given in the Treatise are arranged
alphabetically by authors and accompanied
by index numbers which serve the purpose
of permitting citation most concisely in
various parts of the text; these citations of
listed papers are enclosed invariably in
parentheses and except in Part C, are dis
tinguishable from dates because the index
numbers comprise no more than 3 digits.
The systematic descriptions given in Part
C are accompanied by a reference list con
taining more than 2,000 entries; the index
numbers for them are marked by an aster
isk.

The following is a statement of the full
names of serial publications which are cited
in abbreviated form in the Treatise lists of
references. The information thus provided
should be useful in library research work.
The list is alphabetized according to the
serial titles which were employed at the
time of original publication. Those follow
ing it in brackets are those under which the
publication may be found currently in the
Union List of Serials, the United States
Library of Congress listing, and most li
brary card catalogues. The names of serials
published in Cyrillic are transliterated; in
the reference lists these titles, which may be
abbreviated, are accompanied by transliter
ated authors' names and titles, with English
translation of the title. The place of publi
cation is added (if not included in the serial
title).

List of Serial Publications
Academie des Sciences, Comptes Rendus. Paris.
Academie des Sciences URSS, Comptes Rendus

[Akademiya Nauk SSSR, Leningradl.
Academie Imperiale des Sciences de St. Petersbourg,

Memoires [Akademiya Nauk SSSR, Leningrad].
Academie Royale des Sciences, des Lettres et des

Beaux-Arts de Belgique, Bulletins. Bruxelles.
Academie Tcheque des Sciences, Bulletin Inter

national, Classe des Sciences Mathematiques,
Naturelles et de la Medecine [Ceska Akademie
ved a umenl v Praze].

Academy of Natural Sciences of Philadelphia, Pro-
ceedings.

Accademia Pontaniana, Atti. Naples.
[R.'] Accademia della Scienze di Torino, Memories.
Acta Palaeontologica Polonica [Polska Akademia

Nauk, Komitet Geologiczny]. Warszawa.
Acta Palaeontologica Sinica. Peking.
Acta Universitatis Lundensis; Arsskrift. Lund.
[K.1

] Akademie der Wissenschaften, St. Petersburg
[Akademiya Nauk SSSR, Leningrad].

Akademie der Wissenschaften und der Litera
tur, Mainz, mathematisch-naturwissenschaftliche
Klasse, Abhandlungen.

Akademie der Wissenschaftlichen zu Munchen,
mathematische-physikalische Klasse, Sitzungs
berichten.

Akademie der Wissenchaftlichen zu Wien, mathe
matisch-naturwissenschaftliche Klasse, Sitzungs
berichten, Denkschriften.

Akademiya Nauk SSSR, Doklady, new series;
Geologicheskikh Institut; Institut Paleontologiche
skikh, Materialy Osnovam Paleontologiy; Seriya
Biologicheskaya, Izvestiya; Trudy; Paleontolo
gicheskiy ZhurnaJ. Moskva, Leningrad.

American Association for the Advancement of
Science, Proceedings; Publications. Washington,
D.C.

American Association of Petroleum Geologists, Bul-
letins. Tulsa, Okla.

American Geologist. Minneapolis, Minn.
American Journal of Conchology. Philadelphia, Pa.
American Journal of Science. New Haven, Conn.
American Midland Naturalist. Notre Dame, Ind.
American Museum of Natural History, Novitates;

Memoires. New York.
American Naturalist. Lancaster, Pa.
American Philosophical Society, Proceedings. Phila

delphia, Pa.
Amsterdam, Universiteit van, Geologisch Instituut,

Medeling.
Annals and Magazine of Natural History. London.
Annales de Paleontologie. Paris.
Annales d'Histoire Naturelle. Paris.
Annales de Sciences Naturelles, Zoologie. Paris.
Archiv fur Anatomie, Physiologie und Wissen-

schaftliche Medicin, Jahrgang. Leipzig.
Archiv fUr Molluskenkunde. Frankfurt am Main.
Archiv fur Naturgeschichte. Leipzig.
Archiv fur Zoologie und Zootomie. Berlin.
Archives de Musee Teyler. Haarlem.
Arkiv for Mineralogi och Geologi utgivet av K.

Svenska Vetenskapsakademien. Stockholm.

1 R. or K. preceding a serial title stands for all forms
meaning royal, imperial, e.g.) Royale, Reale, Ki;nig-liche,
Kaiserliche, Kongelig, etc.
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Arquivos do Moseu Paranaense. Curitiba, Brazil.
Beitrage zur naturkundlichen Forschung in Sud

westdeutschland. Karlsruhe.
Beitrage Petrefactenkunde. Bayreuth.
Beitrage zur Palaontologie und Geologie Osterreich

Ungarns und des Orients. Wien.
[K.] Bohemische Gesellschaft der Wissenschaften,

Sitzungsberichten; Abhandlungen. [Ceske Spo
lecnosti Nauk, Prague.]

Boston Society of Natural History, Proceedings,
Memoirs.

Breviora (Museum of Comparative Zoology). Cam
bridge, Mass.

Buffalo Society of Natural Science, Bulletins. Buffalo,
N.Y.

Bulletin of American Paleontology. Ithaca, N.Y.
Bulletin of Zoological Nomenclature. London.
Cambridge Philosophical Society, Biological Re-

views. Cambridge, Eng.
Canada, Geological Survey of, Department of Mines

& Resources, Mines & Geology Branch, Bulletins.
Ottawa.

Canadian Alpine Journal. Winnipeg, Canada.
Canadian Naturalist. Montreal, Canada.
Carnegie Museum, Annals. PittSburgh, Pa.
Challenger. Report on the Scientific Results of the

Exploring Voyage of HMS Challenger. Zoology.
Edinburgh.

[K.] Ceska Spolecnost Nauk, Prague, THda Mathe
maticko-PHrodovedecka, Vestnik.

China, Geological Survey of, Palaeontologia Sinica.
Peking.

Cincinnati Society of Natural History, Journals.
Comite Geologique, Memoires. St. Petersbourg. (see

Geologicheskago Komiteta, Trudy. Leningrad.)
Connecticut Geological and Natural History Survey,

Bulletins. Hartford.
Czechoslovakia, Geological Survey of, Sbornik.

Paleontology. Praha.
Dansk Geologisk Forening, Meddelelser. K91ben

havn.
[K.] Danske Videnskabernes Selskabs, Matematiska

Fysiske, Skrifter. K91benhavn. [Academie royale
des Sciences et Lettres de Denmark].

Decheniana. Verhandlungen des Naturhistorischen
Vereins der Rheinlande und Westfalens. Bonn.

Denison University Bulletin, Journal of the Scientific
Laboratories. Granville, Ohio.

Deutsche geologische Gesellschaft, Zeitschrift; Son-
der-Abdruck. Berlin.

Edinburgh Geological Society, Transactions.
Ergebnisse und Fortschritte der Zoologie. Jena.
Evolution. Lancaster, Pa.
Experientia. Basel.
Ezhegodnik Vsesoyuznogo Paleontologicheskogo

Obshchestva. Moskva.
Fieldiana, Geology. Chicago.
Field Museum of Natural History, Publications,

Geological Series. Chicago.
Foldtani Kozlony [Magyaroni Foldtani Tarsulat,

Foly6irata]. Budapest.
Fortschritte der Geologie. Koln & Leipzig.
Fortschritte der Palaontologie. Berlin.
Freiberger Forschungshefte. Berlin.
[K.] Fysiografiska Sallskapet i Lund, Handlingar.

(Lund Universitet.)
Geological Magazine. London & Hertford.
Geological Society of America, Bulletins; Special

Papers; Memoirs. New York.

Geological Society of China, Bulletins. Peking.
Geological Society of Japan, Journals. Tokyo.
Geological Society of London, Memoirs; Proceed-

ings; Quarterly Journal; Transactions.
Geological Survey of [see under name of country,

state, or province].
Geologie. Berlin.
Geologische Blatter rur Nordost-Bayern und angren

zende Gebiete Erlangen.
Geologicheskago Komiteta, Trudy. Leningrad. (see

Comite Geologique, Memoires. St. Petersbourg.)
[K.K.] Geologische Reichsanstalt Wien, Abhand

lungen; Jahrbuch; Verhandlungen. [Geologische
Bundesanstalt. ]

Geologische Rundschau (Geologische Vereinigung).
Stuttgart, Leipzig & Berlin.

Geologiska Foreningen i Stockholm, Forhandlingar.
Geologist's Association, Proceedings. London.
Gesellschaft naturforschender Freunde Berlin, Sit-

zungsberichte.
Glavnoe Upravlenie Gazovoi Promyshtennosti pri

Sovete Ministrov SSSR, Vsesoyuznyi Nauchno
issledovatelskiy Institut Gasovy Prirodakh
(VNIIGAS). Moskva.

The Globe. Chikyu.
Golovonogiya Domanikovago Gorizonita Yuzhnago

Timana, Geologicheskago Komiteta, Trudy.
Moskva.

Great Britain, Geological Survey of, and the Mu
seum of Practical Geology, Memoirs. London.

Helminthological Society of Washington, Proceed
ings. Washington, D.C.

Hessisches Landesamt fiir Bodenforschung Notiz
blatt; Abhandlungen. Wiesbaden.

Illinois State Geological Survey, Report of Investi
gations. Urbana.

Illinois State Museum of Natural History, Bulletins.
Springfield.

India, Geological Survey of, Memoirs [Palaeontol
ogia Indica]. Calcutta.

Instituto Geol6gico y Minero de Espana, Boletins;
Memorias; Notas y Comunicaciones. Madrid.

Institut royal des Science naturelle Belgique, Bulle
tins. Bruxelles.

International Zoological Congress, 12th Session.
Lisboa.

Iowa, University of, Studies (in Natural History),
new series. Iowa City.

Izdatelstvo Leningrad Universiteta.
Jahresbericht und Mitteilungen Oberrheinischen

Geologischen Vereins, Sonderabdruck. Stuttgart.
Japanese Journal of Geology and Geography. Tokyo.
Journal de Conchyliologie. Paris.
Journal of Biophysical and Biochemical Cytology.

Baltimore, Md.
Journal of Geology. Chicago.
Journal of Paleontology. Tulsa, Okla.
Journal of Sedimentary Petrology. Tulsa, Okla.
Kansas, University of, Paleontological Contributions.

Lawrence, Kans.
Leeds Geological Association, Transactions.
Leeds Philosophical Society, Science Section, Pro

ceedings.
Liverpool and Manchester Geological Jou~nal.
Magazine of Zoology and Botany. Edmburgh &

London.
Malacological Society of London, Proceedings.
Maryland Geological Survey. Baltimore.
Meddelelser om Gr91nland. K91benhavn.
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Medizinisch-naturwissenschaftlichen Gesellschaft zu
Jena, Denkschriften.

Michigan, University of, Museum of Paleontology,
Contributions. Ann Arbor.

Micropaleontology (American Museum of Natural
History). New York.

Mijnwezen in Nederlandische Ost-Indie, Jaarboek.
's Gravenhage.

Missouri, University of, School of Mines and Metal
lurgy, Technical Series. Bulletins. Rolla.

Missouri, University of, Studies. Columbia.
Mitteilungen des Naturwissenschaftlichen Vereins

fur Steiermark. Graz, Austria.
Moskovskogo Obshchestva Ispytateley Prirody, Otdel

Geologii, Byulletin. Moskva. (Societe Imperiale
des Naturalistes de Moscou, Bulletins.)

Moskovskiy Gosudarstvenniy Universiteta, Pedago
gicheskiy Institut V. N. Lenin. Moskva.

Musee royal d'Histoire naturelle de Belgique,
Memoires; Bulletins. Bruxelles.

Museo de Historia Natural de Mendoza, Revista.
Museo Libico Storia Naturale, Annali. Tripoli.
Museo Nacional de Historia Natural [Chile], Bole-

tlns. Santiago.
Museum of Comparative Zoology at Harvard Col

lege, Bulletins. Cambridge, Mass.
Museum National d'Histoire Naturelle, Bulletins;

Memoires; Annales. Paris.
National Academy of Sciences, Memoirs; Proceed

ings. Washington, D.C.
National Taiwan University, Science Reports, Series

1, Acta Geologica Taiwanica. Taipei.
Natural History Society of New Brunswick, Bulle-

tins. St. John.
Nature. Paris.
Naturforschende Gesellschaft in Basel, Bericht.
Naturforschende Gesellschaft in Danzig, Schriften.
Naturhistorisk Tidsskrift. Kl/lbenhavn.
The Nautilus. Philadelphia & Boston.
[K.K.] Naturhistorischen (Museums) Hofmuseums

Wien, Annalen.
Nebraska Geological Survey, Bulletins. Lincoln.
Neues Jahrbuch fur Geologie und Palaontologie

(Neues Jahrbuch fur Mineralogie, Geologie, und
Palaontologie), Beilage-Band. Stuttgart.

Neues Jahrbuch fur Mineralogie (Neues Jahrbuch
fur Mineralogie, Geologie und Palaontologie),
Abhandlungen; Beilage-Bande; Monatshefte.
Stuttgart.

New Jersey, Geological Survey of, Paleontology.
Trenton.

New Mexico State Bureau of Mines & Mineral Re
sources, Bulletins; Circulars; Memoirs. Socorro,
N.Mex.

New York Academy of Science, Annals. New York.
New York State Geological Survey, Palaeontology

of New York: Annual Report. Albany.
New York State Museum, Bulletins. Albany.
New Zealand Journal of Geology and Geophysics.

Wellington.
Norsk Geologisk Tidsskrift. Oslo.
[K.] Norske Videnskabers Selskab, Skrifter. Trond

hjem, Norway.
Norske Videnskaps-Akadami, Oslo, Skrifter.
North Carolina Geological Survey, Report [now

Department of Conservation and Development of
the State of North Carolina, Division of Mineral
Resources]. Raleigh.

Nova Acta Leopoldina, Neue Folge. [Nova Acta

Academiae Caesareae Leopoldino-Carolinae Ger
manicae naturae curiosorum]. Halle.

Ohio, Geological Survey of, Bulletins; Reports.
Columbus.

Ohio Journal of Science. Columbus.
Oklahoma Geology Notes. Norman.
Osnovy Paleontologii, Spravochnik dlya Paleon

tologov i Geologov SSSR. Yu. A. Orlov, ed.
Akademiya Nauk SSSR. Moskva.

Osterreichische Akademie der Wissenschaften,
mathematisch - naturwissenschaftliche Klasse,
Denkschriften. Wien.

Palaeobiologica. Wien.
Palaeontographia Italica. Pisa.
Palaeontographica, Abhandlungen; Abteilung A;

Abteilung B. Stuttgart, Kassel.
Palaeontographica Americana. Ithaca, N.Y.
Palaeontographica Bohemiae [Ceska akademie ved

a umenl v Praze, Vydava, THda II]. Praha.
Palaeontologia Sinica, see China, Geological Survey

of.
Palaeontological Society of London.
Palaontologische Abhandlungen, Berlin, Jena.
Palaontologische Zeitschrift. Berlin & Stuttgart.
Paleontological Society of Russia, Journals. Moskva.
Paleontologicheskiy Sbornik, Vsesouiznyi Nauch-no

Issledovatelskiy Geologo-Razvedochnyi neftiano
Institut. Moskva.

Pan-American Geologist. Des Moines, Iowa.
Punjab University, Research Bulletins, Science. La

hore, India.
[K.] Physikalisch-Oekonomische Gesellschaft zu

Konigsberg, Schriften.
[K.] Preussiche geologische Landesanstalt und Ber-

gakademie, Abhandlungen; Jahrbuch. Berlin.
Quarterly Journal of Microscopical Science. London.
Reichsamt fur Bodenforschung, Jahrbuch. Berlin.
Reichsstelle fur Bodenforschung, Jahrbuch. Berlin.
Rivista Italiana di Paleontologia. Parma.
Royal Society of Canada, Transactions. Ottawa.
Royal Society of London, Philosophical Transac-

tions, Series A, Series B; Proceedings.
Royal Society of South Australia, Transactions;

Memoirs; Proceedings. Adelaide.
Royal Society of Victoria, Proceedings. Melbourne.
Royal Society of West Australia, Journals. Perth.
Royal Zoological Society of New South Wales,

Australian Zoologist. Sydney.
Russiche-Kaiserliche mineralogische Gesellschaft zu

St. Petersburg, Verhandlungen [Vserossiyskoe
Mineralogicheskoe Obshchestvo, Leningrad].

Schlesische Gesellschaft fUr vaterlandische Kulture,
Jahres-bericht. Breslau.

Schweizerische Palaeontologische Gesellschaft, Zur-
ich, Abhandlungen.

Science. New York.
Sciences Naturelles, Annales. Paris.
Senckenbergiana Letheae" [Senkenbergische Natur

forschende Gesellschaft, Wissenschaftlichen Mit
teilungen] [""Letheae" added to title, 1954].
Frankfurt am Main.

Senckenbergische Naturforschende Gesellschaft, Ab
handlungen. Frankfurt am Main.

Service Geologique du Maroc, Division des Mines et
da la Geologie, Notes et Memoires. Rabat.

Servico Geologico e Mineralogico do Brasil, Min
isterio da Agricultura, Monographias; Boletim
Rio de Janeiro.

Shanghai Science Institute, Journal.
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Smithsonian Institution, Harriman Alaska Series,
Geology and Paleontology, Washington, D.C.

Smithsonian Miscellaneous Collections. Washington,
D.C.

Societa Geologica Italiana, Bolletinos. Roma.
Societatis Regiae Scientarum Gottingensis, Com

mentationis.
Societe de Biologie, Hebdomadaires des Seances et

Memoires, Comptes Rendus. Paris.
Societe Geologique de France, Comptes Rendus;

Bulletins; Memoires. Paris.
Societe Geologique du Nord, Annales. Lille.
Societe Geologique de Pologne, Annuaire. Krakow.
Societe d'Histoire Naturelle de Paris, Memoires.
Societe d'Histoire Naturelle de Toulouse, Bulletins.
Societe Imperiale des Naturalistes de Moscou, Bulle-

tins. [Moskovskoe Obshchestvo Ispytateley Prir
ody.]

Societe Lineene de Normandie, Bulletins. Caen.
Societe Paleontolgique de la Russie, Annuaires.

Leningrad.
Societe PaIeontologique de la Suisse, Memoires.

Zurich.
Societe de Physique et d'Histoire Naturalle de

Geneve, Memoires.
Societe Royale Malacologique Belgique, Bulletins des

Sciences. Bruxelles.
Societe des Science Naturelle de l'Ouest de la

France. Bulletins. Nantes.
Societe Vaudoise des Sciences Naturelles, Bulletins.

Lausanne, Switz.
Societe Zoologique de France, Bulletins. Paris.
Southern California Academy of Sciences, Bulletins.

Los Angeles.
Stazione Zoologica di Napoli, MonograHa.
Stockholm Contributions to Geology (Acta Univer

sitatis Stockholmiensis).
[K.] Svenska Vetenskapsakademien, Handlingar.

Holmiae.
Svensk Faunistick Revy [1955, Zoologisk Revy].

Holmiae.
Sveriges Geologiska Undersokning, Arsbok; Af

handlingar. Holmiae.
Tartu Ulikooli Geoloogia-Instituudi Toimestused,

Acta et Commentationes Universitatis Tartuensis
(Dorpatensis). Tartu, Estonia.

Texas Geological Survey, Annual Reports. Austin.
Texas, University of, Bulletins. Austin.
Tohoku University, Science Reports, Second Series

(Geology), Institute of Geology and Paleontology.
Sendai, Japan.

Tokyo, University of, Faculty of Science, Journal,
Section II, Geology, Mineralogy, Geography &
Geophysics, Journal.

U.S. Geological and Geographical Survey of the
Territories, Annual Reports. Washington, D.C.

U.S. Geological Survey, Bulletins; Professional Pa
pers; Water-Supply Papers. Washington, D.C.

U.S. National Museum, Proceedings. Washington,
D.C.

University of [see under its name].
Usti'edni Ustav Geologichky Svazek, Sbornik. Praha.
Verein fur vaterlandische Naturkunde in Wurttem-

berg, Jahreshefte. Stuttgart.
Versammlung deutschen Naturforscher und Aerzte

Mainz, Bericht.
Videnskabs-Selskabet, Kristiania, Forhandlingar.
Vierteljahrsschrift der Naturforschenden Gesell

schaft in Zurich.
Vsesouiznyi Nauch-no Issledovatel'skiy Geologo

Razvedochoyi neftiano Institut [Paleontologi
cheskiy Sbornik]. Moskva.

Wagner Free Institute of Science of Philadelphia,
Bulletins.

Zeitschrift fur Geschiebeforschung. Berlin.
Zeitschrift fur Mineralogie. Berlin.
Zeitschrift fur Natur- und Heilkunde der K. Medi

cinisch-chirurgische Akademie St. Petersburg.
Zeitschrift rur Wissenschaftliche Zoologie. Leipzig.
Zentralblatt fur Mineralogie, Geologie und Palaon-

tologie, Stuttgart.
Zoological Journal. London.
Zoologische Jahrbucher, Supplementen. Jena.
Zoologischer Anzeiger. Leipzig.

SOURCES OF ILLUSTRATIONS

At the end of figure captions an index
number is given to supply record of the
author of illustrations used in the Treatise,
reference being made either (1) to publica
tions cited in reference lists or (2) to the
names of authors with or without indication
of individual publications concerned. Pre
viously unpublished illustrations are marked
by the letter "n" (signifying "new") with
the name of the author.
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STRATIGRAPHIC DIVISIONS

Classification of rocks forming the geo
logic column as commonly cited in the
Treatise in terms of units defined by con
cepts of time is reasonably uniform and
firm throughout most of the world as re
gards major divisions (e.g., series, systems,
and rocks representing eras) but it is vari
able and unfirm as regards smaller divisions
(e.g., substages, stages, and subseries),

which are provincial in application. Users
of the Treatise have suggested the desir
ability of publishing reference lists showing
the stratigraphic arrangement of at least the
most commonly cited divisions. According
ly, a tabulation of European and North
American units, which broadly is applic
able also to other continents, is given here.

Generally Recognized Divisions of Geologic Column

EUROPE

ROCKS OF CENOZOIC ERA

NEOGENE SYSTEM'
PleisIocene Series (including RecenI)
Pliocene Series
Miocene Series

PALEOGENE SYSTEM

Oligocene Series
Eocene Series
Paleocene Series

ROCKS OF MESOZOIC ERA

CRETACEOUS SYSTEM

Upper Cretaceous Series

Maastrichtian Stage"
Campanian Stage"
Santonian Stage"
Coniacian Stage"
Turonian Stage
Cenomanian Stage

Lower Cretaceous Series

Albian Stage

Aptian Stage

Barremian Stage"
Hauterivian Stage"
Valanginian Stage"
Berriasian Stage"

JURASSIC SYSTEM

Upper Jurassic Series
Portlandian Stage"
Kimmeridgian Stage
Oxfordian Stage

Middle Jurassic Series

Callovian Stage (or Upper Jurassic)
Bathonian Stage
Bajocian Stage

XXVI

NORTH AMERICA

ROCKS OF CENOZOIC ERA
NEOGENE SYSTEM'

Pleistocene Series (including Recent)
Pliocene Series
Miocene Series

PALEOGENE SYSTEM

Oligocene Series
Eocene Series
Paleocene Series

ROCKS OF MESOZOIC ERA

CRETACEOUS SYSTEM

Gulfian Series (Upper Cretaceous)

Navarroan Stage
Tayloran Stage
Austinian Stage

Woodbinian (Tuscaloosan) Stage
Comanchean Series (Lower

Cretaceous)

Washitan Stage

Fredericksburgian Stage
Trinitian Stage

Coahuilan Series (Lower Cretaceous)
Nuevoleonian Stage

Durangoan Stage

JURASSIC SYSTEM

Upper Jurassic Series
Portlandian Stage
Kimmeridgian Stage
Oxfordian Stage

Middle Jurassic Series

Callovian Stage (or Upper Jurassic)
Bathonian Stage
Bajocian Stage
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Lower Jurassic Series (Liassic)

Toarcian Stage
Pliensbachian Stage
Sinemurian Stage
Hettangian Stage

TRIASSIC SYSTEM

Upper Triassic Series

Rhaetian StageS
Norian Stage
Carnian Stage

Middle Triassic Series

Ladinian Stage
Anisian Stage (Virglorian)

Lower Triassic Series

Scythian Series (Werfenian)

ROCKS OF PALEOZOIC ERA

PERMIAN SYSTEM

Upper Permian Series
Tartarian Stage'
Kazanian Stage'
Kungurian Stage

Lower Permian Series
Artinskian StageS
Sakmarian Stage

CARBONIFEROUS SYSTEM

Upper Carboniferous Series

Stephanian Stage

Westphalian Stage

Namurian Stage

Lower Carboniferous Series
Visean Stage

Tournaisian Stage
Strunian Stage

DEVONIAN SYSTEM

Upper Devonian Series

Famennian Stage

Frasnian Stage

XXVll

Lower Jurassic Series (Liassic)

Toarcian Stage
Pliensbachian Stage
Sinemurian Stage
Hettangian Stage

TRIASSIC SYSTEM

Upper Triassic Series

(Not recognized)
Norian Stage
Carnian Stage

Middle Triassic Series

Ladinian Stage
Anisian Stage

Lower Triassic Series

Scythian Stage

ROCKS OF PALEOZOIC ERA

PERMIAN SYSTEM

Upper Permian Series
Ochoan Stage
Guadalupian Stage

Lower Permian Series
Leonardian Stage
Wolfcampian Stage

PENNSYLVANIAN SYSTEM

Kawvian Series (Upper
Pennsylvanian)

Virgilian Stage
Missourian Stage

Oklan Series (Middle Pennsylvanian)
Desmoinesian Stage
Bendian Stage

Ardian Series (Lower Pennsylvanian)
Morrowan Stage

MISSISSIPPIAN SYSTEM

Tennesseean Series (Upper
Mississippian)

Chesteran Stage

Meramecian Stage
Waverlyan Series (Lower

Mississippian)
Osagian Stage
Kinderhookian Stage

DEVONIAN SYSTEM

Chautauquan Series (Upper
Devonian)

Conewangoan Stage
Cassadagan Stage

Senecan Series (Upper Devonian)

Chemungian Stage
Fingerlakesian Stage
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Middle Devonian Series

Givetian Stage

Couvinian Stage

Lower Devonian Series

Coblenzian Stage

Gedinnian Stage

SILURIAN SYSTEM

Ludlow Series

Wenlock Series

Landovery Series

ORDOVICIAN SYSTEM

Ashgill Series

Caradoc Series

L1andeilo Series
Llanvirn Series

Arenig Series
Tremadoc Series

CAMBRIAN SYSTEM

Upper Cambrian Series

Middle Cambrian Series
Lower Cambrian Series

EOCAMBRIAN SYSTEM

ROCKS OF PRECAMBRIAN AGE

1 Considered by some to exclude post-Pliocene deposits.
2 Classed as division of Senonian Subseries.
3 Classed as division of Neocomian Subseries.

4 Includes Purbeckian deposits.

5 Interpreted as lowermost Jurassic in some areas.

Erian Series (Middle Devonian)

Taghanican Stage
Tioughniogan Stage
Cazenovian Stage

Ulsterian Series (Lower Devonian)

Onesquethawan Stage
Deerparkian Stage
Helderbergian Stage

SILURIAN SYSTEM

Cayugan Series
Includes age equivalents of middle
and upper Ludlow (in New York)

Niagaran Series
Includes age equivalents of upper
Llandovery, Wenlock, and lower
Ludlow (in New York)

Medinan Series
Includes age equivalents of lower
and middle Llandovery (in New
York)

ORDOVICIAN SYSTEM

Cincinnatian Series (Upper
Ordovician)

Richmondian Stage
Maysvillian Stage
Edenian Stage

Champlainian Series (Middle
Ordovician)

Mohawkian Stage
Trentonian Substage
Blackriveran Substage

Chazyan Stage

Canadian Series (Lower Ordovician)

CAMBRIAN SYSTEM

Croixian Series (Upper Cambrian)

Trempealeauan Stage
Franconian Stage
Dresbachian Stage

Albertan Series (Middle Cambrian)
Waucoban Series (Lower Cambrian)

EOCAMBRIAN SYSTEM

ROCKS OF PRECAMBRIAN AGE

RAYMOND C. MOORE

6 Includes some Lower Triassic and equivalent to upper
Thuringian (Zechstein) deposits.

7 Equivalent to lower Thuringian (Zechstein) deposits.
8 Equivalent to upper Autunian and part of Rotliegend

deposits.
9 Classed as uppermost Cambrian by some geologists.
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