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thought and action of systematists. Priority 
of names is a basic principle of the Code; but, 
under specified conditions and by following 
prescribed procedures, priority may be set 
aside by the Commission. These procedures 
apply especially where slavish adherence to 
the principle of priority would hamper or 
even disrupt zoological nomenclature and 
the information it conveys. 

The Commission, ever aware of the 
changing needs of systematists, revised the 
Code in 1999 to enhance further nomencla-
torial stability, specifying that the revised 
Code should take effect at the start of 2000. 
Among other requirements, the revised Code 
is clear in Chapter 14 that the type genus of 
family-level taxa must be specified. In this 
volume we have continued the practice that 
has characterized most previous volumes 
of the Treatise, namely that the type genus 
of all family-level taxa is the first listed and 
diagnosed. In spite of the revisions, the no-
menclatorial tasks that confront zoological 
taxonomists are formidable and have often 
justified the complaint that the study of zo-
ology and paleontology is too often merely 
the study of names rather than the study of 
animals. It is incumbent upon all system-
atists, therefore, at the outset of their work to 
pay careful attention to the Code to enhance 
stability by minimizing the number of subse-
quent changes of names, too many of which 
are necessitated by insufficient attention to 
detail. To that end, several pages here are de-
voted to aspects of zoological nomenclature 
that are judged to have chief importance in 
relation to procedures adopted in the Trea-
tise, especially in this volume. Terminology 
is explained, and examples are given of the 
style employed in the nomenclatorial parts 
of the systematic descriptions.

From the outset, the aim of the Treatise 
on Invertebrate Paleontology has been to pres-
ent a comprehensive and authoritative, yet 
compact, statement of knowledge concern-
ing groups of invertebrate fossils. Typically, 
preparation of early Treatise volumes was 
undertaken by a small group with a synoptic 
view of the taxa being monographed. Two, 
or perhaps three, specialists worked together, 
sometimes co-opting others for coverage of 
highly specialized taxa. Recently, however, 
both new Treatise volumes and revisions 
of existing ones have been undertaken in-
creasingly by teams of specialists led by 
a coordinating author. This volume, Part 
T, Echinodermata 2, Crinoidea, Revised, 
Volume 3, is an exception to recent trends 
and has been prepared by two authors: Hans 
Hess and Charles Messing, and guided 
by Coordinating Author William Ausich. 
Editorial matters specific to this volume 
are discussed near the end of this editorial 
preface.

ZOOLOGICAL NAMES
Questions about the proper use of zoo-

logical names arise continually, especially 
questions regarding both the acceptability 
of names and alterations of names that are 
allowed or even required. Regulations pre-
pared by the International Commission 
on Zoological Nomenclature (ICZN) and 
published in 1999 in the International Code 
of Zoological Nomenclature, hereinafter re-
ferred to as the Code, provide procedures for 
answering such questions. The prime objec-
tive of the Code is to promote stability and 
universality in the use of the scientific names 
of animals, ensuring also that each generic 
name is distinct and unique, while avoid-
ing unwarranted restrictions on freedom of 

Editorial Preface
Paul A. Selden

[The University of Kansas]
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GROUPS OF TAXONOMIC 
CATEGORIES

Each taxon belongs to a category in the 
Linnaean hierarchical classification. The 
Code recognizes three groups of categories, 
a species-group, a genus-group, and a fam-
ily-group. Taxa of lower rank than subspecies 
are excluded from the rules of zoological 
nomenclature, and those of higher rank than 
superfamily are not regulated by the Code. 
It is both natural and convenient to discuss 
nomenclatorial matters in general terms first 
and then to consider each of these three, 
recognized groups separately. Especially 
important is the provision that within each 
group the categories are coordinate, that is, 
equal in rank, whereas categories of different 
groups are not coordinate.

FORMS OF NAMES
All zoological names can be considered 

on the basis of their spelling. The first form 
of a name to be published is defined as the 
original spelling (Code, Article 32), and any 
form of the same name that is published later 
and is different from the original spelling 
is designated a subsequent spelling (Code, 
Article 33). Not every original or subsequent 
spelling is correct. 

Original Spellings

If the first form of a name to be published 
is consistent and unambiguous, the original 
is defined as correct unless it contravenes 
some stipulation of the Code (Articles 11, 
27 to 31, and 34) or unless the original 
publication contains clear evidence of an 
inadvertent error in the sense of the Code, 
or, among names belonging to the family-
group, unless correction of the termination 
or the stem of the type genus is required. 
An original spelling that fails to meet these 
requirements is defined as incorrect.

If a name is spelled in more than one way 
in the original publication, the form adopted 

by the first reviser is accepted as the correct 
original spelling, provided that it complies 
with mandatory stipulations of the Code 
(Articles 11 and 24 to 34).

Incorrect original spellings are any that 
fail to satisfy requirements of the Code, 
represent an inadvertent error, or are one of 
multiple original spellings not adopted by 
a first reviser. These have no separate status 
in zoological nomenclature and, therefore, 
cannot enter into homonymy or be used as 
replacement names. They call for correction. 
For example, a name originally published 
with a diacritical mark, apostrophe, dieresis, 
or hyphen requires correction by deleting 
such features and uniting parts of the name 
originally separated by them, except that de-
letion of an umlaut from a vowel in a name 
derived from a German word or personal 
name unfortunately requires the insertion 
of e after the vowel. Where original spelling 
is judged to be incorrect solely because of 
inadequacies of the Greek or Latin scholar-
ship of the author, nomenclatorial changes 
conflict with the primary purpose of zoologi-
cal nomenclature as an information retrieval 
system. One looks forward with hope to 
further revisions of the Code wherein rules 
are emplaced that enhance stability rather 
than classical scholarship, thereby facilitating 
access to information.

Subsequent Spellings

If a subsequent spelling differs from an 
original spelling in any way, even by the 
omission, addition, or alteration of a sin-
gle letter, the subsequent spelling must be 
defined as a different name. Exceptions in-
clude such changes as an altered termination 
of adjectival specific names to agree in gen-
der with associated generic names (an unfor-
tunate impediment to stability and retrieval 
of information); changes of family-group 
names to denote assigned taxonomic rank; 
and corrections that eliminate originally 
used diacritical marks, hyphens, and the like. 
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Such changes are not regarded as spelling 
changes conceived to produce a different 
name. In some instances, however, species-
group names having variable spellings are 
regarded as homonyms as specified in the 
Code (Article 58).

Altered subsequent spellings other than 
the exceptions noted may be either inten-
tional or unintentional. If “demonstrably 
intentional” (Code, Article 33), the change is 
designated as an emendation. Emendations 
may be either justifiable or unjustifiable. 
Justifiable emendations are corrections of 
incorrect original spellings, and these take 
the authorship and date of the original spell-
ings. Unjustifiable emendations are names 
having their own status in nomenclature, 
with author and date of their publication. 
They are junior, objective synonyms of the 
name in its original form.

Subsequent spellings, if unintentional, are 
defined as incorrect subsequent spellings. 
They have no status in nomenclature, do not 
enter into homonymy, and cannot be used 
as replacement names.

AVAILABLE AND 
UNAVAILABLE NAMES

Editorial prefaces of some previous vol-
umes of the Treatise have discussed in ap-
preciable detail the availability of the many 
kinds of zoological names that have been 
proposed under a variety of circumstances. 
Much of that information, while important, 
does not pertain to the present volume, in 
which authors have used fewer terms for 
such names. The reader is referred to the 
Code (Articles 10 to 20) for further details 
on availability of names. Here, suffice it to 
say that an available zoological name is any 
that conforms to all mandatory provisions 
of the Code. All zoological names that fail 
to comply with mandatory provisions of 
the Code are unavailable and have no status 
in zoological nomenclature. Both available 
and unavailable names are classifiable into 
groups that have been recognized in previ-

ous volumes of the Treatise, although not 
explicitly differentiated in the Code. Among 
names that are available, these groups in-
clude inviolate names, perfect names, imper-
fect names, vain names, transferred names, 
improved or corrected names, substitute 
names, and conserved names. Kinds of 
unavailable names include naked names 
(see nomina nuda below), denied names, 
impermissible names, null names, and for-
gotten names. 

Nomina nuda include all names that 
fail to satisfy provisions stipulated in Ar-
ticle 11 of the Code, which states general 
requirements of availability. In addition, 
they include names published before 1931 
that were unaccompanied by a description, 
definition, or indication (Code, Article 12) 
and names published after 1930 that (1) 
lacked an accompanying statement of char-
acters that differentiate the taxon, (2) were 
without a definite bibliographic reference 
to such a statement, (3) were not proposed 
expressly as a replacement (nomen novum) 
of a preexisting available name (Code, Ar-
ticle 13.1), or (4) for genus-group names, 
were unaccompanied by definite fixation 
of a type species by original designation 
or indication (Code, Article 13.2). Nomina 
nuda have no status in nomenclature, and 
they are not correctable to establish original 
authorship and date.

VALID AND INVALID NAMES
Important considerations distinguish 

valid from available names on the one hand 
and invalid from unavailable names on the 
other. Whereas determination of availability 
is based entirely on objective considerations 
guided by articles of the Code, conclusions 
as to validity of zoological names may be 
partly subjective. A valid name is the correct 
one for a given taxon, which may have two 
or more available names but only a single 
correct, hence valid, name, which is also 
generally the oldest name that it has been 
given. Obviously, no valid name can also be 
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an unavailable name, but invalid names may 
be either available or unavailable. It follows 
that any name for a given taxon other than 
the valid name, whether available or unavail-
able, is an invalid name.

One encounters a sort of nomenclato-
rial no-man’s land in considering the status 
of such zoological names as nomina du-
bia (doubtful names), which may include 
both available and unavailable names. The 
unavailable ones can well be ignored, but 
names considered to be available contribute 
to uncertainty and instability in the sys-
tematic literature. These can ordinarily be 
removed only by appeal to the ICZN for 
special action. Because few systematists care 
to seek such remedy, such invalid but avail-
able names persist in the literature.

NAME CHANGES IN 
RELATION TO GROUPS OF 
TAXONOMIC CATEGORIES

Species-group Names

Detailed consideration of valid emenda-
tion of specific and subspecific names is 
unnecessary here, both because the topic 
is well understood and relatively inconse-
quential and because the Treatise deals with 
genus-group names and higher categories. 
When the form of adjectival specific names 
is changed to agree with the gender of a 
generic name in transferring a species from 
one genus to another, one need never label 
the changed name as nomen correctum. 
Similarly, transliteration of a letter accom-
panied by a diacritical mark in the manner 
now called for by the Code, as in changing 
originally bröggeri to broeggeri, or elimi-
nating a hyphen, as in changing originally 
published cornu-oryx to cornuoryx, does not 
require the designation nomen correctum. 
Of course, in this age of computers and 
electronic databases, such changes of name, 
which are perfectly valid for the purposes 
of scholarship, run counter to the require-
ments of nomenclatorial stability upon 

which the preparation of massive, electronic 
databases is predicated.

Genus-group Names

Conditions warranting change of the 
originally published, valid form of generic 
and subgeneric names are sufficiently rare 
that lengthy discussion is unnecessary. Only 
elimination of diacritical marks and hyphens 
in some names in this category and replace-
ment of homonyms seem to furnish basis 
for valid emendation. Many names that 
formerly were regarded as homonyms are no 
longer so regarded, because two names that 
differ only by a single letter or in original 
publication by the presence of a diacritical 
mark in one are now construed to be entirely 
distinct (but see Code, Article 58).

As has been pointed out above, difficulty 
typically arises when one tries to decide 
whether a change of spelling of a name by a 
subsequent author was intentional or unin-
tentional, and the decision has to be made 
often arbitrarily.

Family-group Names

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 of any 
of these groups, whether tribe, subfamily, or 
family (superfamily being almost inevitably a 
later-conceived taxon). Accordingly, if a fam-
ily is divided into subfamilies or a subfamily 
into tribes, the name of no such subfamily or 
tribe can antedate the family name. More-
over, every family containing differentiated 
subfamilies must have a nominate subfamily 
(sensu stricto), which is based on the same 
type genus as the family. Finally, the author 
and date set down for the nominate subfam-
ily invariably are identical with those of the 
family, irrespective of whether the author 
of the family or some subsequent author 
introduced subdivisions.
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Corrections in the form of family-group 
names do not affect authorship and date of 
the taxon concerned, but in the Treatise, 
recording the authorship and date of the 
correction is desirable, because it provides 
a pathway to follow the thinking of the 
systematists involved.

Family-Group Names: 
Use of nomen translatum

The Code (Article 29.2) specifies the 
suffixes for tribe (-ini), subfamily (-inae), 
family (-idae) and superfamily (-oidea), the 
formerly widely used ending (-acea) for su-
perfamily having been disallowed. All these 
family-group categories are defined as coor-
dinate (Code, Article 36.1): “A name estab-
lished for a taxon at any rank in the family 
group is deemed to have been simultane-
ously established for nominal taxa at other 
ranks in the family group; all these taxa have 
the same type genus, and their names are 
formed from the stemof the name of the type 
genus (Art. 29.3] with appropriate change of 
suffix [Art. 34.1]. The name has the same 
authorship and date at every rank.” Such 
changes of rank and concomitant changes of 
endings as elevation of a subfamily to fam-
ily rank or of a family to superfamily rank, 
if introduced subsequent to designation 
of the original taxon or based on the same 
nominotypical genus, are nomina translata. 
In the Treatise, it is desirable to distinguish 
the valid alteration in the changed ending 
of each transferred family-group name by 
the term nomen translatum, abbreviated to 
nom. transl. Similarly for clarity, authors 
should record the author, date, and page of 
the alteration, as in the following example. 

Family HEXAGENITIDAE 
Lameere, 1917

[nom. transl. Demoulin, 1954, p. 566, ex Hexagenitinae Lameere, 1917,
p. 74]

This is especially important for superfami-
lies, for the information of interest is the 
author who initially introduced a taxon 

rather than the author of the superfamily as 
defined by the Code. For example: 

Superfamily Agnostoidea 
M’Coy, 1849

[nom. transl. Shergold, Laurie, & Sun, 1990, p. 32, ex Agnostinae
M’Coy, 1849, p. 402]

The latter is merely the individual who first 
defined some lower-ranked, family-group 
taxon that contains the nominotypical genus 
of the superfamily. On the other hand, the 
publication that introduces the superfamily 
by nomen translatum is likely to furnish the 
information on taxonomic considerations 
that support definition of the taxon.

Family-Group Names: 
Use of nomen correctum

Valid name changes classed as nomina 
correcta do not depend on transfer from 
one category of the family group to another 
but most commonly involve correction of 
the stem of the nominotypical genus. In 
addition, they include somewhat arbitrarily 
chosen modifications of endings for names 
of tribes or superfamilies. Examples of the 
use of nomen correctum are the following.

Family STREPTELASMATIDAE 
Nicholson, 1889

[nom. correct. Wedekind, 1927, p. 7, pro Streptelasmidae Nicholson in
Nicholson & Lydekker, 1889, p. 297]

Family PALAEOSCORPIDAE
Lehmann, 1944

[nom. correct. Petrunkevitch, 1955, p. 73, pro Palaeoscorpionidae
Lehmann, 1944, p. 177]

Family-Group Names: 
Replacements

Family-group names are formed by adding 
combinations of letters, which are prescribed 
for all family-group categories, to the stem 
of the name belonging to the nominotypical 
genus first chosen as type of the assemblage. 
The type genus need not be the first genus in 
the family to have been named and defined, 
but among all those included it must be the 
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first published as name giver to a family-
group taxon. Once fixed, the family-group 
name remains tied to the nominotypical 
genus even if the generic name is changed 
by reason of status as a junior homonym or 
junior synonym, either objective or subjec-
tive. Seemingly, the Code requires replace-
ment of a family-group name only if the 
nominotypical genus is found to have been 
a junior homonym when it was proposed 
(Code, Article 39), in which case  “. . . it 
must be replaced either by the next oldest 
available name from among its synonyms 
[Art. 23.3.5], including the names of its 
subordinate family-group taxa, or, if there 
is no such synonym, by a new name based 
on the valid name . . . of the former type 
genus.” Authorship and date attributed to 
the replacement family-group name are de-
termined by first publication of the changed 
family-group name. Recommendation 40A 
of the Code, however, specifies that for sub-
sequent application of the rule of prior-
ity, the family-group name “. . . should be 
cited with its original author and date (see 
Recommendation 22A.2.2), followed by the 
date of its priority as determined by this Ar-
ticle; the date of priority should be enclosed 
in parentheses.” Many family-group names 
that have been in use for a long time are 
nomina nuda, since they fail to satisfy criteria 
of availability (Code, Article 11.7). These 
demand replacement by valid names.

The aim of family-group nomenclature 
is to yield the greatest possible stability and 
uniformity, just as in other zoological names. 
Both taxonomic experience and the Code 
(Article 40) indicate the wisdom of sustain-
ing family-group names based on junior 
subjective synonyms if they have priority 
of publication, for opinions of the same 
worker may change from time to time. The 
retention of first-published, family-group 
names that are found to be based on junior 
objective synonyms, however, is less clearly 
desirable, especially if a replacement name 
derived from the senior objective synonym 
has been recognized very long and widely. 

Moreover, to displace a widely used, family-
group name based on the senior objective 
synonym by disinterring a forgotten and 
virtually unused family-group name based 
on a junior objective synonym because the 
latter happens to have priority of publication 
is unsettling.

A family-group name may need to be 
replaced if the nominotypical genus is trans-
ferred to another family group. If so, the 
first-published of the generic names remain-
ing in the family-group taxon is to be recog-
nized in forming a replacement name.

Suprafamilial Taxa: 
Taxa above Family-Group

International rules of zoological nomen-
clature as given in the Code affect only 
lower-rank categories: subspecies to super-
family. Suprafamilial categories (suborder 
to kingdom) are either not mentioned or 
explicitly placed outside of the applica-
tion of zoological rules. The Copenhagen 
Decisions on Zoological Nomenclature (1953, 
Articles 59 to 69) proposed adopting rules 
for naming suborders and higher taxa up to 
and including phylum, with provision for 
designating a type genus for each, in such 
manner as not to interfere with the taxo-
nomic freedom of workers. Procedures were 
outlined for applying the rule of priority and 
rule of homonymy to suprafamilial taxa and 
for dealing with the names of such taxa and 
their authorship, with assigned dates, if they 
should be transferred on taxonomic grounds 
from one rank to another. The adoption of 
terminations of names, different for each 
category but uniform within each, was rec-
ommended.

The Colloquium on Zoological Nomen-
clature, which met in London during the 
week just before the 15th International 
Congress of Zoology convened in 1958, 
thoroughly discussed the proposals for regu-
lating suprafamilial nomenclature, as well as 
many others advocated for inclusion in the 
new Code or recommended for exclusion 
from it. A decision that was supported by 
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a wide majority of the participants 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 unwisely tie the hands of 
taxonomists. For example, a class or order 
defined by an author at a given date, using 
chosen morphologic characters (e.g., gills of 
bivalves), should not be allowed to freeze 
nomenclature, taking precedence over an-
other class or order that is proposed later 
and distinguished by different characters 
(e.g., hinge teeth of bivalves). Even the fixing 
of type genera for suprafamilial taxa would 
have little, if any, value, hindering taxo-
nomic work rather than aiding it. Beyond 
mere tidying up, no basis for establishing 
such types and for naming these taxa has yet 
been provided.

The considerations just stated do not 
prevent the editors of the Treatise from 
making rules for dealing with suprafamilial 
groups of animals described and illustrated 
in this publication. Some uniformity is 
needed, especially for the guidance of Trea-
tise authors. This policy should accord 
with recognized general practice among 
zoologists; but where general practice is 
indeterminate or nonexistent, our own 
procedure in suprafamilial nomenclature 
needs to be specified as clearly as possible. 
This pertains especially to decisions about 
names themselves, about citation of authors 
and dates, and about treatment of suprafa-
milial taxa that, 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, with 
a capital initial letter and without diacritical 
mark, apostrophe, diaeresis, or hyphen. If a 
component consists of a numeral, numerical 
adjective, or adverb, this must be written 
in full.

2. Names of suprafamilial taxa may be 
constructed in almost any manner. A name 

may indicate morphological attributes (e.g., 
Lamellibranchiata, Cyclostomata, Toxo
glossa) or be based on the stem of an includ-
ed genus (e.g., Bellerophontina, Nautilida, 
Fungiina) or on arbitrary combinations of 
letters (e.g., Yuania); none of these, however, 
can end in -idae or -inae, which termina-
tions are reserved for family-group taxa. No 
suprafamilial name identical in form to that 
of a genus or to another published suprafa-
milial name should be employed (e.g., order 
Decapoda Latreille, 1803, crustaceans, 
and order Decapoda Leach, 1818, cephalo-
pods; suborder Chonetoidea Muir-Wood, 
1955, and genus Chonetoidea Jones, 1928). 
Worthy of notice is the classificatory and 
nomenclatorial distinction between supra-
familial and family-group taxa that, respec-
tively, are named from the same type genus, 
since one is not considered to be transferable 
to the other (e.g., suborder Bellerophontina 
Ulrich & Scofield, 1897 is not coordinate 
with superfamily Bellerophontacea McCoy, 
1851 or family Bellerophontidae McCoy, 
1851).

3. The rules of priority and homonymy 
lack any force of international agreement 
as applied to suprafamilial names, yet in 
the interest of nomenclatorial stability and 
to avoid confusion these rules are widely 
applied by zoologists to taxa above the fam-
ily-group level wherever they do not infringe 
on taxonomic freedom and long-established 
usage.

4. Authors who accept priority as a deter-
minant in nomenclature of a suprafamilial 
taxon may change its assigned rank at will, 
with or without modifying the terminal let-
ters of the name, but such changes cannot 
rationally be judged to alter the authorship 
and date of the taxon as published originally. 
A name revised from its previously published 
rank is a transferred name (nomen trans
latum), as illustrated in the following. 

Order CORYNEXOCHIDA
Kobayashi, 1935

[nom. transl. Moore, 1959, p. 217, ex suborder Corynexochida Kobayashi,
1935, p. 81]
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A name revised from its previously pub-
lished form merely by adoption of a different 
termination without changing taxonomic 
rank is a nomen correctum.

Order DISPARIDA 
Moore & Laudon, 1943

[nom. correct. Moore in Moore, Lalicker, & Fischer, 1952, p. 613, pro
order Disparata Moore & Laudon, 1943, p. 24]

A suprafamilial name revised from its 
previously published rank with accompany-
ing change of termination, which signals 
the change of rank, is recorded as a nomen 
translatum et correctum.

Order HYBOCRINIDA
Jaekel, 1918

[nom. transl. et correct. Moore in Moore, Lalicker, & Fischer, 1952, p.
613, ex suborder Hybocrinites Jaekel, 1918, p. 90]

5. The authorship and date of nominate 
subordinate and supraordinate 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.

Subclass ENDOCERATOIDEA 
Teichert, 1933

[nom. transl. Teichert in Teichert & others, 1964, p. 128, ex order
Endoceroidea Teichert, 1933, p. 214]

Order ENDOCERIDA
Teichert, 1933

[nom. correct. Teichert in Teichert & others, 1964, p. 165, pro order
Endoceroidea Teichert, 1933, p. 214]

TAXONOMIC EMENDATION
Emendation has two distinct meanings as 

regards zoological nomenclature. These are 
alteration of a name itself in various ways for 
various reasons, as has been reviewed, and 
alteration of the taxonomic scope or concept 
for which a name is used. The Code (Article 
33.1 and Glossary) concerns itself only 
with the first type of emendation, applying 
the term to intentional, either justified or 
unjustified changes of the original spelling 
of a name. The second type of emendation 

primarily concerns classification and inher-
ently is not associated with change of name. 
Little attention generally has been paid to 
this distinction in spite of its significance. 

Most zoologists, including paleontolo-
gists, who have emended zoological 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 must accompany 
the name with statement of the author and 
date of the emendation. On the other hand, 
many systematists think that publication of 
emend. with a zoological name is valueless 
because alteration of a taxonomic concept 
is introduced whenever a subspecies, species, 
genus, or other taxon is incorporated into 
or removed from a higher zoological taxon. 
Inevitably associated with such classificatory 
expansions and restrictions is some degree of 
emendation affecting diagnosis. Granting 
this, still it is true that now and then some-
what more extensive revisions are put for-
ward, generally with a published statement 
of the reasons for changing the application 
of a name. To erect a signpost at such points 
of most significant change is worthwhile, 
both as an aid to subsequent workers in 
taking account of the altered nomenclatorial 
usage and to indicate where in the literature 
cogent discussion may be found. Authors of 
contributions to the Treatise are encouraged 
to include records of all especially notewor-
thy emendations of this nature, using the 
abbreviation emend. with the name to which 
it refers and citing the author, date, and page 
of the emendation. Examples from Treatise 
volumes follow.

Order ORTHIDA
Schuchert & Cooper, 1932

[nom. transl. et correct. Moore in Moore, Lalicker, & Fischer, 1952, p. 
220, ex suborder Orthoidea Schuchert & Cooper, 1932, p. 43; emend.,

Williams & Wright, 1965, p. 299]

Subfamily ROVEACRININAE
Peck, 1943

[Roveacrininae Peck, 1943, p. 465; emend., Peck in Moore & Teichert,
1978, p. 921]
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STYLE IN GENERIC 
DESCRIPTIONS

Citation of Type Species

In the Treatise, the name of the type 
species of each genus and subgenus is 
given immediately following the generic 
name with its accompanying author, date, 
and page reference or after entries needed 
for definition of the name if it is involved 
in homonymy. The originally published 
combination of generic and trivial names 
of this species is cited, accompanied by an 
asterisk (*), with notation of the author, 
date, and page of original publication, 
except if the species was first published 
in the same paper and by the same author 
as that containing definition of the genus 
of which it is the type. In this instance, 
the initial letter of the generic name fol-
lowed by the trivial name is given without 
repeating the name of the author and date. 
Examples of these two sorts of citations 
follow.

Orionastraea Smith, 1917, p. 294 [*Sarcinula phillipsi 
McCoy, 1849, p. 125; OD].

Schoenophyllum Simpson, 1900, p. 214 [*S. aggre-
gatum; OD].

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

Actinocyathus d’Orbigny, 1849, p. 12 [*Cyatho
phyllum crenulate Phillips, 1836, p. 202; M; =Lons
daleia floriformis (Martin), 1809, pl. 43; validated 
by ICZN Opinion 419].

In some instances the type species is a 
junior homonym. If so, it is cited as shown 
in the following example.

Prionocyclus Meek, 1871b, p. 298 [*Ammonites ser-
ratocarinatus Meek, 1871a, p. 429, non Stoliczka, 
1864, p. 57; =Prionocyclus wyomingensis Meek, 
1876, p. 452].

In the Treatise, the name of the type spe-
cies is always given in the exact form it 
had in the original publication except that 
diacritical marks have been removed. Where 
other mandatory changes are required, these 

are introduced later in the text, typically in 
the description of a figure.

Fixation of Type Species Originally

It is desirable to record the manner of 
establishing the type species, whether by 
original designation (OD) or by subse-
quent designation (SD). The type species 
of a genus or subgenus, according to provi-
sions of the Code, may be fixed in various 
ways in the original publication; or it may 
be fixed subsequently in ways specified 
by the Code (Article 68) and described in 
the next section. Type species fixed in the 
original publication include (1) original 
designation (in the Treatise indicated by 
OD) when the type species is explicitly 
stated or (before 1931) indicated by n. 
gen., n. sp. (or its equivalent) applied to 
a single species included in a new genus; 
(2) defined by use of typus or typicus for 
one of the species included in a new ge-
nus (adequately indicated in the Treatise 
by the specific name); (3) established by 
monotypy if a new genus or subgenus has 
only one originally included species (in 
the Treatise indicated as M); and (4) fixed 
by tautonymy if the genus-group name is 
identical to an included species name not 
indicated as the type.

Fixation of Type Species Subsequently

The type species of many genera are not 
determinable from the publication in which 
the generic name was introduced. 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. In the Treatise, such fixation of the 
type species by subsequent designation in 
this manner is indicated by the letters SD 
accompanied by the name of the subse-
quent author (who may be the same person 
as the original author) and the publication 
date and page number of the subsequent 
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designation. Some genera, as first described 
and named, included no mentioned species 
(for such genera established after 1930, 
see below); these necessarily lack a type 
species until a date subsequent to that of 
the original publication when one or more 
species is assigned to such a genus. If only 
a single species is thus assigned, it becomes 
automatically the type species. Of course, 
the first publication containing assignment 
of species to the genus that originally lacked 
any included species is the one concerned 
in fixation of the type species, and if this 
publication names two or more species as 
belonging to the genus but did not designate 
a type species, then a later SD designation 
is necessary. Examples of the use of SD as 
employed in the Treatise follow.
Hexagonaria Gurich, 1896, p. 171 [*Cyathophyllum 

hexagonum Goldfuss, 1826, p. 61; SD Lang, 
Smith, & Thomas, 1940, p. 69].

Mesephemera Handlirsch, 1906, p. 600 [*Tineites 
lithophilus Germar, 1842, p. 88; SD Carpenter, 
herein].

Another mode of fixing the type species of 
a genus is through action of the Internation-
al Commission of Zoological Nomenclature 
using its plenary powers. Definition in this 
way may set aside application of the Code so 
as to arrive at a decision considered to be in 
the best interest of continuity and stability of 
zoological nomenclature. When made, it is 
binding and commonly is cited in the Trea-
tise by the letters ICZN, accompanied by the 
date of announced decision and reference to 
the appropriate numbered opinion.

Subsequent designation of a type species 
is admissible only for genera established 
prior to 1931. A new genus-group name 
established after 1930 and not accompa-
nied by fixation of a type species through 
original designation or original indication 
is invalid (Code, Article 13.3). Effort of a 
subsequent author to validate such a name 
by subsequent designation of a type species 
constitutes an original publication, making 
the name available under authorship and 
date of the subsequent author.

Homonyms

Most generic names are distinct from all 
others and are indicated without ambiguity 
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 two or more distinct 
taxonomic units, however, it is necessary 
to differentiate such homonyms. This calls 
for distinction between junior homonyms 
and senior homonyms. Because a junior 
homonym is invalid, it must be replaced by 
some other name. For example, Callophora 
Hall, 1852, introduced for Paleozoic trepos-
tomate bryozoans, is invalid because Gray in 
1848 published the same name for Creta-
ceous–Holocene cheilostomate bryozoans. 
Bassler in 1911 introduced the new name 
Hallophora to replace Hall’s homonym. The 
Treatise style of entry is given below.
Hallophora Bassler, 1911, p. 325, nom. nov. pro Cal-

lophora Hall, 1852, p. 144, non Gray, 1848.

In like manner, a replacement generic name 
that is needed may be introduced in the 
Treatise (even though first publication of 
generic names otherwise in this work is 
generally avoided). An exact bibliographic 
reference must be given for the replaced 
name as in the following example.

Mysterium De Laubenfels, herein, nom. nov. pro 
Mystrium Schrammen, 1936, p. 183, non Roger, 
1862 [*Mystrium porosum Schrammen, 1936, p. 
183; OD].

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

Synonymous Homonyms

An author sometimes 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 er-
rors for later workers who are unaware that 
a supposed first publication that they have 
in hand is not actually the original one. Al-
though the names were published separately, 
they are identical and therefore definable 
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as homonyms; at the same time they are 
absolute synonyms. For the guidance of all 
concerned, it seems desirable to record such 
names as synonymous homonyms. In the 
Treatise, the junior of one of these is indi-
cated by the abbreviation jr. syn. hom.

Not infrequently, identical family-group 
names are published as new names by differ-
ent authors, the author of the name that was 
introduced last being ignorant of previous 
publication(s) by one or more other workers. 
In spite of differences in taxonomic concepts 
as indicated by diagnoses and grouping of 
genera and possibly in assigned rank, these 
family-group taxa, being based on the same 
type genus, are nomenclatorial homonyms. 
They are also synonyms. Wherever encoun-
tered, such synonymous homonyms are 
distinguished in the Treatise as in dealing 
with generic names.

A rare but special case of homonymy ex-
ists when identical family names are formed 
from generic names having the same stem 
but differing in their endings. An example 
is the family name Scutellidae Richter & 
Richter, 1925, based on Scutellum Pusch, 
1833, a trilobite. This name is a junior hom-
onym of Scutellidae Gray, 1825, based on 
the echinoid genus Scutella Lamarck, 1816. 
The name of the trilobite family was later 
changed to Scutelluidae (ICZN, Opinion 
1004, 1974).

Synonyms

In the Treatise, citation of synonyms is 
given immediately after the record of the 
type species. If two or more synonyms of dif-
fering date are recognized, these are arranged 
in chronological order. Objective synonyms 
are indicated by accompanying designation 
obj., others being understood to constitute 
subjective synonyms, of which the types are 
also indicated. Examples showing Treatise 
style in listing synonyms follow.
Mackenziephyllum Pedder, 1971, p. 48 [*M. in-

solitum; OD] [=Zonastraea Tsyganko in Spasskiy, 
Kravtsov, & Tsyganko, 1971, p. 85, nom. nud.; 
=Zonastraea Tsyganko, 1972, p. 21 (type, Z. gra-
ciosa, OD)].

Kodonophyllum Wedekind, 1927, p. 34 [*Streptelasma 
Milne-Edwardsi Dybowski, 1873, p. 409; OD; 
=Madrepora truncata Linne, 1758, p. 795, see 
Smith & Tremberth, 1929, p. 368] [=Patrophontes 
Lang & Smith, 1927, p. 456 (type, Madrepora 
truncata Linne, 1758, p. 795, OD); =Codonophyl-
lum Lang, Smith, & Thomas, 1940, p. 39, obj.].

Some junior synonyms of either the objec-
tive or the subjective sort may be preferred 
over senior synonyms whenever uniformity 
and continuity of nomenclature are served 
by retaining a widely used but technically 
rejectable name for a genus. This requires 
action of the ICZN, which may use its ple-
nary powers to set aside the unwanted name, 
validate the wanted one, and place the con-
cerned names on appropriate official lists.

OTHER EDITORIAL MATTERS
Biogeography

Purists, Treatise editors among them, 
would like nothing better than a stable world 
with a stable geography that makes possible a 
stable biogeographical classification. Global 
events of the past few years have shown how 
rapidly geography can change, and in all 
likelihood we have not seen the last of such 
change as new, so-called republics continue 
to spring up all over the globe. One ex-
pects confusion among readers in the future 
as they try to decipher such geographical 
terms as USSR, Yugoslavia, or Ceylon. Such 
confusion is unavoidable, as books must 
be completed and published at some real 
time. Libraries would be limited indeed if 
publication were always to be delayed until 
the political world had settled down. In 
addition, such terms as central Europe and 
western Europe are likely to mean different 
things to different people. Some imprecision 
is introduced by the use of all such terms, of 
course, but it is probably no greater than the 
imprecision that stems from the fact that the 
work of paleontology is not yet finished, and 
the geographical ranges of many genera are 
imperfectly known.

Other geographic terms can also have 
varying degrees of formality. In general, 
Treatise policy is to use adjectives rather than 
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nouns to refer to directions. Thus we have 
used southern and western in place of South 
and West unless a term has been formally 
defined as a geographic entity (e.g., South 
America or West Virginia). Note that we 
have referred to western Texas rather than 
West Texas, which is said to be not a state 
but a state of mind.

Names of Authors: 
Translation 

and Transliteration

Chinese scientists have become increas-
ingly active in systematic paleontology in 
the past two decades. Chinese names cause 
anguish among English-language bibliog-
raphers for two reasons. First, no scheme 
exists for one-to-one transliteration of Chi-
nese characters into roman letters. Thus, a 
Chinese author may change the roman-letter 
spelling of his name from one publication 
to another. For example, the name Chang, 
the most common family name in the world 
reportedly held by some one billion people, 
has been spelled more recently Zhang. The 
principal purpose of a bibliography is to pro-
vide the reader with entry into the literature. 
Quite arbitrarily, therefore, in the interest of 
information retrieval, the Treatise editorial 
staff has decided to retain the roman spelling 
that a Chinese author has used in each of his 
publications rather than attempting to adopt 
a common spelling of an author’s name to be 
used in all citations of his work. It is entirely 
possible, therefore, that the publications of a 
Chinese author may be listed in more than 
one place under more than one name in the 
bibliography.

Second, most but by no means all Chinese 
list their family name first followed by given 
names. People with Chinese names who 
study in the West, however, often reverse 
the order, putting the family name last as 
is the Western custom. Thus, for example, 
Dr. Yi-Maw Chang, formerly of the staff 
of the Paleontological Institute, was Chang 
Yi-Maw when he lived in Taiwan. When he 
came to America, he became Yi-Maw Chang. 

In the Treatise, authors’ names are used in 
the text and listed in the references as they 
appear in the source being cited.

Several systems exist for transliterating the 
Cyrillic alphabet into the roman alphabet. 
On the recommendation of skilled bib-
liographic librarians, we have adopted the 
American Library Association/Library of 
Congress romanization table for Russian and 
other languages using the Cyrillic alphabet.

MATTERS SPECIFIC TO 
THis VOLUME

Authorship entails both credit and re-
sponsibility. As the knowledge of paleon-
tology grows and paleontologists become 
more specialized, preparation of Treatise 
volumes must necessarily involve larger and 
larger teams of researchers, each focusing 
on increasingly narrow aspects of the higher 
taxon under revision. In this volume, we 
have taken special pains to acknowledge 
authorship of small subsections. Readers 
citing the volume are encouraged to pay 
close attention to the actual authorship of a 
section or subsection.

Stratigraphic ranges of taxa listed in the 
systematic descriptions herein have been 
compiled from the ranges of lower taxa. In 
all instances, we have used the range-through 
method of describing ranges. In instances, 
therefore, where the work of paleontology 
is not yet finished, some ranges of higher 
taxa will not show gaps between the ranges 
of their subtaxa and may seem to be more 
complete than the data warrant. 
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Stratigraphic divisions
The major divisions of the geological time scale are reasonably well established through-

out the world, but minor divisions (e.g., subseries, stages, and substages) are more likely to 
be provincial in application. The stratigraphic units listed here represent an authoritative 
version of the stratigraphic column for all taxonomic work relating to the revision of Part T 
(any provincial terms are presented in brackets in taxonomic descriptions). They are adapted 
from the International Stratigraphic Chart, compiled by the International Commission on 
Stratigraphy (ICS; ©2009).

Cenozoic Erathem
Quaternary System

Holocene Series
Pleistocene Series

Neogene System
Pliocene Series
Miocene Series

Paleogene System
Oligocene Series
Eocene Series
Paleocene Series

Mesozoic Erathem
Cretaceous System

Upper Cretaceous Series
Lower Cretaceous Series

Jurassic System
Upper Jurassic Series
Middle Jurassic Series
Lower Jurassic Series

Triassic System
Upper Triassic Series
Middle Triassic Series
Lower Triassic Series

Paleozoic Erathem
Permian System

Lopingian Series
Guadalupian Series
Cisuralian Series

Carboniferous System
Pennsylvanian Series
	 Gzhelian Stage
	 Kasimovian Stage
	 Moscovian Stage
	 Bashkirian Stage
Mississippian Series
	 Serpukhovian Stage
	 Visean Stage
	 Tournaisian Stage

Devonian System
Upper Devonian Series
Middle Devonian Series
Lower Devonian Series

Silurian System
Pridoli Series
Ludlow Series
Wenlock Series
Llandovery Series

Ordovician System
Upper Ordovician Series
Middle Ordovician Series
Lower Ordovician Series

Cambrian System
Furongian Series
Series 3
Series 2
Terreneuvian Series
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Author’s Preface
Hans Hess

[Natural History Museum Basel, Switzerland, e-mail: hans.hess@bluewin.ch]

1978 saw the publication of the 3 volumes 
on the Crinoidea. Volume 3 dealt with the 
post-Paleozoic and living forms, grouped 
in the subclass Articulata. This volume was 
written by H. Wienberg Rasmussen, with 
input on classification by Hertha Sieverts-
Doreck. Since then, knowledge on both 
fossil and living forms has progressed enor-
mously. Two developments merit special 
attention. (1) In the 1978 edition, the Tri-
assic forms led a modest existence. Encrinus 
liliiformis, one of the most common and 
popular crinoids, was listed with a Paleozoic 
clade in Volume 2, and relationships with 
related taxa were not discussed. This has 
greatly changed, largely due to the work of 
Hans Hagdorn. (2) The advent of SCUBA 
diving, but especially the ever-increasing 
use of deep-sea submersibles, has led to a 
continuing increase in knowledge of stalked 
crinoids from the deep sea. As a conse-
quence, the present revision contains much 
additional information on living forms that 
are diagnosed and illustrated accordingly.

More than ten years ago, William I. Au-
sich asked if I would cooperate on the revi-
sion of the crinoid Treatise. Being an ama-
teur paleontologist, I agreed to undertake 
this difficult task only with the agreement of 
Charles G. Messing to coauthor the section 
on comatulids, the living representatives 
of which constitute nearly half the genera 
of Articulata. Needless to say, the task was 
immensely helped by the excellent collabora-
tion of the editors.

As in other fossil groups, a cladistic ap-
proach for classification could not be ap-
plied for this volume. The reasons for this 
are manyfold: (1) many taxa are based on 
fragmentary material, greatly restricting 
the choice of characters; (2) convergent 
development and intraspecific variability 
is common in certain environments that 

are rich in crinoid remains; (3) scarcity of 
specimens prevents ontogenetic studies and 
recognition of heterochronies. Nevertheless, 
molecular studies on some living forms are 
now available and are discussed in the pres-
ent volume. It may be expected that molecu-
lar phylogenetic studies on living forms will 
be of increasing importance for classification 
of related fossil taxa.

DEDICATION
The present volume is dedicated to the 

memory of H. Wienberg Rasmussen.

Henning Wienberg Rasmussen
June 20, 1920–June 27, 1980

(based on an article by Flores & Koch, 1984)

Henning Wienberg Rasmussen was born 
in Silkeborg, Denmark, the son of a master 
cabinetmaker. He died in Copenhagen. He 
attended school in Silkeborg and studied 
geology at the University of Copenhagen, 
where he received his doctorate in 1950, 
with a thesis on Cretaceous Asteroidea and 
Ophiuroidea. During his studies, he did 
field work with the Geological Survey of 
Denmark and was an assistant at the Minera-
logical Museum of Copenhagen University. 
In the summer of 1946, he participated in 
an expedition to eastern Greenland with the 
Geological Survey of Greenland. In 1949, he 
was employed as university instructor at the 
Mineralogical Museum of the University of 
Copenhagen. He began teaching field cours-
es at Mols (especially on the Quarternary), 
and later he taught evolution. From 1961 
to 1966, he held a lectureship in geology, 
and from 1966 to 1972, his lectorship was 
in invertebrate paleontology. H. Wienberg 
Rasmussen was a good-humored and inspir-
ing teacher.

He was a passionate paleontologist, col-
lecting large numbers of fossils, which he 
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described in compendia and textbooks, such 
as Danmarks Geologi and Palæontologi—
Fossile invertebrater (Rasmussen, 1969). 
He also wrote popular science books and 
articles, and he translated and adapted for-
eign popular science books for Danish read-
ers. He was an encyclopedia assistant for 
geological issues, an editorial committee 
member, and an author for the great work 
Danmarks Natur. His scientific career began 
with the study of Foraminifera. His study 
of echinoderms began with his thesis. In 
1961, his monumental monograph on the 
Cretaceous Crinoidea was published (Ras-
mussen, 1961). This paper was followed in 
1972 by an important paper on Paleogene 
echinoderms from northern Europe and 
Greenland (Rasmussen, 1972a). Last, but 
not least, he wrote the volume on Articu-
lata of the crinoid Treatise on Invertebrate 
Paleontology (Part T) that appeared in 1978 
(Rasmussen, 1978).

H. Wienberg Rasmussen was a kind per-
son, liked by all who knew him. His work 
was outstanding for its accuracy and clarity. 
The present revision would have been much 
more difficult without the foundation he 
laid. He saw himself as a disciple of Chris-
tian Poulsen and Theodor Mortensen, of 
echinoid fame. He greatly admired the work 
of Charles Darwin, who was his lifelong 
inspiration.
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Repositories and their abbreviations
Abbreviations and locations of museums and institutions holding type material, which are 

used throughout the systematic sections of this volume, are listed below.

AK: Auckland War Memorial Museum, Auckland, 
New Zealand

AM, AMF: Australian Museum, Sydney, Australia
AMNH: American Museum of Natural History, New 

York, USA
ANU: Australian National University, Canberra, 

Australia
AU: Geology Department, Auckland University, 

Auckland, Australia
Auxerre Coll.: Collection ville d’Auxerre, France
BAU: Buenos Aires University, Buenos Aires, Ar-

gentina
BGS, GSM, IGS: British Geological Survey (formerly 

Geological Survey Museum; Institute of Geological 
Sciences, London) Keyworth, Nottinghamshire, 
United Kingdom

Bishop Museum: Bishop Museum, Oahu, Hawaii, 
USA

BMNH: The Natural History Museum, London, 
United Kingdom [formerly British Museum (Natu-
ral History)]

BMR: see CPC
Br: see TAGI Br
BSM: Bavarian State Museum, Munich, Germany
BSP: Bayerische Staatssammlung für Paläontologie 

und historische Geologie, München, Germany
BU: Department of Geology, Birmingham University, 

Birmingham, United Kingdom
BUM: Bristol University Museum, Bristol, United 

Kingdom
CAGS: Institute of Geology, Chinese Academy of 

Geological Sciences, Beijing, China
CAMSM: Sedgwick Museum, Cambridge, England 
CAS: California Academy of Sciences, Types Collec-

tions, San Francisco, California, USA
CB: Muséum d'Histoire Naturelle, Geneva, Swit-

zerland
CEGH: see CORD-PZ
CFP UA: Compagnie Française Petroles, Paris, France
CGS: Czech Geological Survey, Prague, Czech 

Republic
CIGMR: Chengdu Institute of Geology and Mineral 

Resources, Chengdu, China
CKB: Collection Walter Koch, Grossenlüder-Bimbach, 

Germany
CM: Zoological Museum, Copenhagen, Denmark
CMB: City Museum and Art Gallery, Bristol, UK
CMNH: Carnegie Museum, Pittsburgh, USA
CNIGR: Central Scientific Geological Exploration 

Museum (Tschernyshev Museum), St. Petersburg, 
Russia

CORD-PZ: Universidad Nacional de Córdoba, Ar-
gentina

CPC: Commonwealth Palaeontological Collections, 
Australian Geological Survey Organisation, Can
berra, Australia

CRMGE: Central Research Museum of Geological 
Explorations, St. Petersburg, Russia

CRRF: Coral Reef Research Foundation, Koror, Palau
CSG: Collection Manfred Schulz, Grossenlüder, 

Germany
D, EM, ENSM, FSI, FSL, SSL, TA: Université Claude 

Bernard, Lyon I, Villeurbanne, France
DNGM: Servicio Nacional Minero Geológico, Buenos 

Aires, Argentina
DP, DPO: Departamento de Geología, Oviedo Uni-

versity, Oviedo, Spain
DPO: see DP
DPUCM: Departamento de Paleontologia, Univer

sidad Complutense, Madrid, Spain
EM: Ecole des Mines, Université Claude Bernard 

Lyon, France 
EM: see D
ENSM: see D
ETH: Erdwissenschaftliche Sammlungen der ETH, 

Zürich, Switzerland
FD: Geological College of Eastern China, Fuzhou, 

China
FGM: Fakse Geological Museum, Denmark
FSI: see D
FSL: see D
GB: Xian Institute of Geology and Mineral Resources, 

Xian, China
GBA: Geologische Bundesanstalt Museum, Vienna, 

Austria
GIB: Geological Institute, Bonn, Germany
GIBAS: Geological Institute, Bulgarian Academy of 

Sciences, Sofia, Bulgaria
GIN KAZ: Institute of Geology, Kazakh Academy of 

Sciences, Alma-Ata, Kazakhstan
GIN TAD: Institute of Geology, Dushanbe, Tadzhik

istan
GIN UZ: Institute of Geology, Uzbek Academy of 

Sciences, Tashkent, Uzbekistan
GIP: Geological Institute of the Czech Academy of 

Sciences, Prague, Czech Republic
GIUS: Laboratory of Paleontology and Stratigraphy, 

Department of Earth Sciences, Silesian University, 
Sosnowiec, Poland

GLAHM: Hunterian Museum, Glasgow University, 
Scotland, United Kingdom

GMC, IV: Geological Museum of China, Beijing, 
China

GMG: State Museum of Georgia (named after S. N. 
Djanashia), Academy of Sciences of the Georgian 
SSR, Tbilisi

GMUT: see TUG
GM YaRGTS: Geological Museum of the Regional 

Geological Centre, Yakutsk, Yakutia
GPIBo: Palaontological Institute, Bonn, Germany
GPI Kiel: Geologisch-Paläontologisches Institut der 

Universität Kiel, Germany
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GPIT: Institut für Geowissenschaften, Tübingen, 
Germany

GPZ: Department of Geology and Palaeontology, 
Zagreb, Croatia

Grenoble: Collections géologiques, Observatoire des 
Sciences, Université Joseph Fournier, Grenoble, 
France

GSC: Geological Survey of Canada, Ottawa, Ontario, 
Canada

GSE: see IGS GSE
GSI: Geological Survey of India, Calcutta, India
GSM: see BGS
GSQ: Geological Survey, Queensland, Australia
GSV: Geological Survey of Victoria, Australia
GSWA: Geological Survey of Western Australia, Perth, 

Australia
GS YA: see CGS
GZG: Geowissenschaftliches Zentrum der Universität 

Göttingen, Germany
Hamburg: Geologisch-Paläontologisches Institut, 

Universität Hamburg, Germany
Hauff: Hauff Museum, Holzmaden, Germany
HB: Bureau of Geology and Mineral Resources of 

Hunan Province, Hunan, China
HGD: Geologisch-Paläontologisches Institut der Uni-

versität Heidelberg, Germany
HGI: Hungarian Geological Institut, Budapest, Hun-

gary
HIGS: Hangzhou Institute for Geological Science, 

Hangzhou, China
HM: see GLAHM
HNHMB: Hungarian Natural History Museum, 

Budapest, Hungary
HUB: see MB
I: New York State Geological Survey, Albany, New 

York, USA
ICPSB: Institute of Geology, University of Padua, Italy
IG: Palaeontological Collections of L’Institut Royal des 

Sciences Naturelles de Belgique, Brussels
IGAS: Institute of Geology, Chinese Academy of Sci-

ences, Beijing, China
IGiG: Institute of Geology and Geophysics, Siberian 

Branch, Academy of Sciences, Akademgorodok, 
Russia

IGM: Instituto de Geología, Universidad Autónoma de 
México, Ciudad Univesitaria, México City, Mexico

IGN: Institute of Geological Sciences, Kiev, Ukraine
IGNA: Geological Museum of the Institute of Geo-

logical Sciences, Almaty, Kazakhstan
IGN SO RAN: Geological Museum of the Institute 

of Geological Sciences of Yakutia Sakha Scientific 
Centre, Siberian Division, Russian Academy of 
Sciences, Yakutsk, Yakutia

IGPT: Institut und Museum für Geologie und Paläon-
tologie der Universität Tübingen, Germany

IGR: Institute of Geology, University of Rennes, 
Rennes, France

IGS GSE: Institute of Geological Sciences, Edinburgh, 
United Kingdom

IGS GSM: see BGS
IMGPT: Geological-Paleontological Institute and 

Museum of Tübingen University, Germany
Inst. Geol.: Geological Institute, Bishkek, Kyrgyzstan

IO: P. P. Shirshov Institute of Oceanology, Moscow, 
Russia

IOAS: Institute of Oceanology, Academia Sinica, 
Qingdao, China

IO RAS: Instutute of Oceanology, Russian Academy 
of Sciences, Moscow 

IPB: Institut für Paläontologie der Universität Bonn, 
Germany

IPW: Institut für Paläontologie der Universität 
(Geozentrum), Vienna, Austria

IRScNB: Palaeontological Collections of L’Institut 
Royal des Sciences Naturelles de Belgique, Brussels 

IV: see GMC
JCF: James Cook University, Townsville, Queensland, 

Australia
JME: Jura Museum, Eichstätt, Germany
KAS, MANK: Geological Museum of Institute of 

Geological Sciences, Almaty, Kazakhstan
KHGU: Kharkov State University, Ukraine
KIGLGU: Geology Faculty of Leningrad State Uni-

versity, Paleontology-Stratigraphy Museum, St. 
Petersburg, Russia

Kr-To: Collection Kristan-Tollmann, Senckenberg 
Museum, Frankfurt, Germany

L: National Museum, Prague, Czech Republic, Bar-
rande specimens

LGE: St. Petersburg State University, St. Petersburg, 
Russia

LGI: Leningrad (formerly St. Petersburg) Geological 
Institute, Department of Structural and Sea Geol-
ogy, Russia

LM: see LO
LMT: Loodus Museum, Tallinn, Estonia
LO (formerly LM): Lund University Museum, Sweden
LPB: Laboratoire de Paléontologie, Université de 

Bretagne Occidentale, Brest, France
LS: Linnean Society of London, United Kingdom
MANK: see KAS
MB (formerly HUB): Humboldt University, Berlin, 

Germany
MBHR: Museum of Dr. B. Horák, Rokycany, Czech 

Republic
MCA: Museo di Cortina d’Ampezzo (Coll. Zardini), 

Cortina d’Ampezzo, Italy
M.Ch: Museum Chabarovsk, Verkhoyan, eastern 

Siberia, Russia
MCMB: Department of Geology, University of Bei-

jing, Beijing, China
MCZ: Museum of Comparative Zoology, Harvard 

University, Cambridge, Massachusetts, USA
MDSGF: Museo del Dipartimento di Scienze Geolg-

iche dell’Università di Ferrara, Ferrara, Italy 
MDTF: see MDSGF
MFLV: Museo dei Fossili della Lessinia, Verona, Italy
MFMGB: Museum of the Faculty of Mining and   

Geology, Belgrade University, Belgrade, Yugoslavia
MG: Institute of Geology, Ashkhabad, Turkmenistan
MGBW: Museum of the Geologische Bundesanstalt of 

Wien, Austria
MGL: Musée cantonal de géologie UNIL, Lausanne, 

Switzerland
MGRI: Moscow Geological Prospecting Institute, 

Moscow, Russia
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MGSB: Museo Geológico del Seminario de Barcelona, 
Barcelona, Spain

MGU: Moscow State University, Russia
MGUH: Geological Museum, University of Copen-

hagen, Denmark
MGUP: Museum of Geology, University of Palermo, 

Sicily, Italy
MHI: Muschelkalkmuseum Hagdorn, Ingelfingen, 

Germany
MHNG: Muséum d’histoire naturelle de Genève, 

Switzerland
MHNH: Muséum d’histoire naturelle du Havre, 

France
MHNL: Muséum d’histoire naturelle de Lyon, France
MIP: see MLP
MLP: Invertebrate Paleontology Department, La Plata 

Natural Sciences Museum, La Plata, Argentina
MM: Geological Survey, Prague, Czech Republic
MM: Moravian Museum, Brno, Czech Republic
MMF: Geological and Mining Museum, Department 

of Mines, Sydney, Australia
MNB: see MB
MNHB: Museum für Naturkunde der Humboldt-

Universität zu Berlin, Geologisch-Paläontologisches 
Museum, Germany

MNHN: Muséum National d’Histoire Naturelle, 
Paris, France

MONZ: see NMNZ
MPL: see MLP
MPM: Milwaukee Public Museum, Milwaukee, Wis-

consin, USA
MPUM: Museo di Paleontologia del Dipartimento 

di Scienze della Terra dell'Università degli Studi 
di Milano, Italy

MRC: Museo Regoles Cortina d’Ampezzo, Italy
MUGT: see GIN TAD
Muz IG: Geological Museum of the Geological Insti-

tute, Warsaw, Poland
MV: see NMVP
NCSM: North Carolina Museum of Natural Sciences, 

Raleigh, North Carolina, USA
NHM: Natural History Museum, London, UK
NHMB: Natural History Museum, Basel, Switzerland 

(Naturhistorisches Museum Basel)
NHMM: Natuurhistorisch Museum Maastricht, the 

Netherlands
NHMW: Natural History Museum in Vienna, 

Naturhistorisches Museum, Wien, Austria
NIGP, NIGPAS: Nanjing Institute of Geology and 

Palaeontology, Academia Sinica, Nanjing, China
NIWA: National Institute of Water and Atmosphere, 

Wellington, New Zealand
NLfB: Niedersächsisches Landesamt für Bodenforsc-

hung, Hannover, Germany
NM: National Museum, Prague, Czech Republic
NMB: Naturhistorisches Museum Basel, Switzerland
NMBi: Naturkundemuseum Bielefeld, Germany
NMC: Naturkundemuseum Coburg, Germany
NMING: National Museum of Ireland, Dublin, 

Ireland
NMNH: Newfoundland Museum of Natural History, 

Canada

NMNZ: Te Papa, Museum of New Zealand, Welling
ton, New Zealand

NMVP: Victoria Museum, Melbourne, Victoria, 
Australia

NMV P: Department of Invertebrate Palaeontology, 
Museum of Victoria, Australia

NMW: National Museum of Wales, Cardiff, United 
Kingdom

NS: Northeastern Institute of Geology, Inner Mon-
golia

NSM: National Science Museum, Tokyo, Japan
NSU: Nova Southeastern University Oceanographic 

Center, Dania Beach, Florida, USA
NUF: Department of Geology, University of New-

castle, New South Wales, Australia
NYSM: New York State Museum, Albany, USA
NZGS: New Zealand Geological Survey, Lower Hutt, 

New Zealand (presently called Institute of Geologi-
cal and Nuclear Sciences)

NZOI: New Zealand Oceanographic Institute, Na-
tional Institute of Water and Atmospheric Research, 
Wellington, New Zealand

OKGS: Oklahoma Geological Survey, Norman, Okla-
homa, USA

OMR: District Museum, Rokycany, Czech Republic
OMR VH: see OMR
OSU: Orton Geological Museum, Ohio State Univer-

sity, Columbus, Ohio, USA
OU: University of Oklahoma, Norman, USA
OUM: Oxford University Museum, United Kingdom
OU NZ: Geology Department, Otago University, 

Dunedin, New Zealand
PAN: see PIN
PCZCU: Department of Biology, Západočeská univer-

zita, Plzeň, Czech Republic
PIN: Palaeontological Institute, Russian Academy of 

Sciences, Moscow, Russia
PIN RAS: see PIN
PIW: Paleontological Institute, Würzburg University, 

Würzburg, Germany
PKUM: Geological Museum of Beijing University, 

China
PM (formerly PMU): Palaeontological Museum, Up-

psala University, Uppsala, Sweden
PMNUF: Paleontological Museum, University of 

Naples ‘Federico II’, Naples, Italy
PMO: Paleontologisk Museum, University of Oslo, 

Norway
PMU: see PM
PRI: Paleontological Research Institute, Ithaca, New 

York, USA
PUC: Princeton University Collections, Princeton, 

New Jersey, USA
PUM: Geology, Peking University, Beijing, China
QMF: Queensland Museum, South Brisbane, Aus-

tralia
RCCBYU: Research Center for the Chengjiang Biota, 

Yunnan University, Yunnan, China
RGF VR: Institute of Regional Geology and Paleontol-

ogy, Faculty of Mining and Geology, University of 
Belgrade, Belgrade, Serbia 

RGM: Nationaal Natuurhistorisch Museum, Leiden 
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(formerly Rijksmuseum van Geologie en Miner-
alogie), the Netherlands

RM, RMS: Swedish Museum of Natural History, 
Stockholm, Sweden

ROM: Royal Ontario Museum, Toronto, Ontario, 
Canada

RSM: Royal Scottish Museum, Edinburgh, England
RX: Rowley Collection, University of Illinois, Urbana, 

Illinois, USA
SAM.P: South Australian Museum, Adelaide, South 

Australia
SBNML: National Museum, Prague, Czech Republic
SGU: Geological Survey of Sweden, Uppsala, Sweden
SIGM: Shenyang Institute of Geology and Mineral 

Resources, Shenyang, Liaoning, China
SM (formerly SMA): Sedgwick Museum, University 

of Cambridge, United Kingdom
SMF: Senckenbergische Museum, Frankfurt, Germany
SMNS: Staatliches Museum für Naturkunde, Stutt-

gart, Germany
SMO: Silesian (Slezské) Museum, Opava, Czech 

Republic 
SNM: Slovakian National Museum, Bratislava, Slova-

kia (Slovenské Narodné Múzeum, Bratislava)
SSL: see D
SUI: University of Iowa, Department of Geology, 

Iowa City, USA
SUP: Palaeontological collections, University of Sydney, 

New South Wales, Australia
T: Paleontological Museum, University of Naples, 

Naples, Italy
TA: see D
TAGI BR: Geological Museum, Institute of Geology, 

Tallinn Technical University, Tallinn, Estonia
TBR: see TF
TF: Geological Survey Division, Department of Min-

eral Resources, Bangkok, Thailand
TsGM: see CNIGR
TsNIGRA: see CNIGR
TUBr: Paläontologische Sammlung, Institut für Ge-

owissenschaften, Universität Tübingen, Germany
TUG: Museum of Geology, University of Tartu, Tartu, 

Estonia
UA: University of Amsterdam Zoological Museum, 

Amsterdam, the Netherlands
UA: Geology Department, University of Alberta, 

Edmonton, Canada
UC: Field Museum of Natural History, Chicago, Il-

linois, USA
UCF: The University, Calgary, Canada
UCLA: University of California at Los Angeles, Los 

Angeles, California, USA
UCM: University of Canterbury, Christchurch, New 

Zealand
UCMP: University of California, Museum of Pale-

ontology, USA

UD: University of Dijon, Dijon, France
UHR: Hokkaido University, Sapporo, Japan
UI: University of Illinois, Urbana, Illinois, USA
UJF: Université Joseph Fournier, Grenoble, France
UL: Department of Geology and Palaeontology, Uni-

versity of Ljubljana, Slovenia
UM: Museum of Paleontology, University of Michi-

gan, Ann Arbor, Michigan, USA
UM, UMC (formerly UMO): University of Missouri, 

Columbia, Missouri, USA
UMMF: Department of Geology, University of Mont-

pellier, Montpellier, France
UMUT: University Museum of the University of 

Tokyo, Tokyo, Japan
UND: University of Notre Dame, Indiana, USA
U.N.E: University of New England, Armidale, Aus-

tralia
UPS: Université de Paris-Sud, France
UQF: University of Queensland, Department of Geol-

ogy, Brisbane, Australia
UR: Museo di Paleontologia, Dipartimento di Scienze 

della Terra, Università “La Sapienza,” Rome, Italy
USNM: United States National Museum (Smithsonian 

Institution), Washington, D.C., USA
UT: Department of Geology, University of Texas, 

Austin, Texas, USA
UTC: Department of Geology, University of Toronto, 

Canada
UTGD: University of Tasmania Geology Department, 

Hobart, Tasmania, Australia
U.W.A.: University of Western Australia, Nedlands, 

Western Australia
VH: see OMR
VSEGEI: Russian Geology Institute, St. Petersburg, 

Russia
XAGM: Xi'an Institute of Geology and Mineral Re-

sources, Shaanxi, China
XB: Palaeontological Collections of the Xi’an Insti-

tute of Geology and Mineral Resources, Chinese 
Academy of Geological Sciences, Xi’an, Shaanxi 
Province, China

XIGMR: Xi’an Institute of Geology and Mineral 
Resources, Shaanxi, China

YaTGU: Geological Museum, Yakutsk, Yakutia
YIGM, YIGMR: Yichang Institute of Geology and 

Mineral Resources, Yichang, China
YIGMR: Yichang Institute of Geology and Mineral 

Resources, Yichang, China
YPM: Yale University, Peabody Museum of Natural 

History, New Haven, Connecticut, USA
ZI: Zhejiang Institute of Geology and Mineralogy, 

Zhejiang, China
ZMM: Zoological Museum, Moscow State University, 

Moscow, Russia
ZPAL, ZPAL Br: Institute of Palaeobiology, Polish 

Academy of Sciences, Warsaw, Poland
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